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Turs, the 1955 Mopern Ptastics Encyclope- 
dia Issue, reflects in its content and format the 
progress made in plastics development, proc- 
essing, and application during the past year. 

The growing importance of the styrene alloys 
and the isocyanate resins is reflected in a com- 
pletely new discussion of both in the Resins and 
Molding Compounds section. For the first time 
a chapter has been included on Perforating 
Films. A special chapter on Laminated Film 
has been added. 

The development of high-modulus polyethyl- 
ene has brought about an addition to the Plas- 
tics Properties Chart. Added to the Technical 
Data Charts is one on the Foamed Plastics. In 
the Technical Data section a new feature of 
value to all readers is a compilation of trade 
names of plastics materials, keyed to the vari- 
ous charts. 

Every article in the sections relating to 
Resins and Molding Compounds, Chemicals for 
Plastics, Fillers and Reinforcements, Laminates 
and Reinforced Plastics, and Film and Sheeting 
has been thoroughly up-dated, with new devel- 
opments concisely summarized. 

In the Engineering and Methods section, the 
increasing importance of thermoplastic sheet 
forming has led to the development of a com- 
plete new sub-section on the materials, equip- 
ment, and techniques of this relatively new 
branch of the industry. For the first time the 
subject of plastics tooling for the metal working 
industries has been given chapter treatment; 
also, there is an article on how to extrude the 
acrylics, exposing techniques which until now 
have been secret. 

An article covering techniques for foaming 
all the generally foamed plastics is newly pre- 
sented, with special treatment of the elasto- 
meric isocyanate foams. 

Throughout the whole issue, every article has 
been up-dated by recognized specialists in the 
various fields concerned, many have been ex- 
panded to encompass reader requirements, and 
many are completely new. For example, the 
decoration of molded plastics has been given 
more space to permit thorough presentation of 
detail. Examples of complete new articles are 
those dealing with compression and transfer 
molding of phenolics, with the injection molding 
and extrusion of polyethylene, and with the ex- 
trusion of cellulosics, the fluorothenes, and both 
rigid and elastomeric vinyls. 

This issue also reflects the changing indus- 
trial interests of our readers and their require- 
ments in the direction of more ready and more 
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complete references and cross-references among 
the various sections and chapters. 

Readers new to the field and not well ac- 
quainted with its nomenclature will find, im- 
mediately following the Index, a Primer of 
Plastics for the layman and a six page Plastics 
Glossary, both new with this issue. A study of 
this Primer and Glossary by new readers is 
recommended for a more thorough understand- 
ing of the technical and engineering sections of 
the issue. 

Key to the easy and speedy use of the 1955 
Mopern Puastics Encyclopedia Issue is the 
Index beginning on page 17 which contains 
cross-references to all of the sections of the 
book, including the Technical Data Section 
Charts and the Directory as far as materials 
are concerned. 

At the beginning of each section which car- 
ries advertising will be found a spread on which 
is presented the editorial content of the section 
as well as an Index of Advertisers related to 
the subject matter of that section. The purpose 
of this innovation is to make specific contact 
handier to the reader who is looking for action. 

The Directory section also reflects the desire 
of readers for more quickly found and more ac- 
curate information. The street and city address 
for every company listed in the Directory will 
be found in the alphabetical list beginning on 
page 980. Unverified listings of companies 
which neglected to answer several question- 
naire mailings this year are indicated by dag- 
gers before the names, while companies that 
have not replied to questionnaire mailings over 
a period of two or more years have been elimi- 
nated. Advertisers in the issue are indicated by 
stars in the Directory. 

The cover of the 1955 issue, in full color, 
features a design symbolizing the ever increas- 
ing versatility of plastics processes. 

The whole issue has been designed to reflect 
not only the technical progress in plastics, the 
increasing breadth of plastics application, and 
the changing industrial interests of its readers 
—but also the growth and economic stature of 
the plastics industry. More than keeping pace 
in volume and facilities with expanding con- 
sumer and industrial needs for plastics, this 
industry aggressively continues to anticipate 
these requirements and to create new materials 
and new facilities for future needs. 

This creative aggressiveness, this faith in the 
future of the industry is also, we trust, reflected 
in this issue. 


CHARLES A. BRESKIN, Publisher 
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Gonigal 

General Aniline & Film Corp—Jesse 
Werner 

General Electric Co.—P. F. Gavaghan, 
L. J. Cavanaugh 

General Mills, Inc.—W. L. Minarik, R. 
C. Amerson 

General Tire & Rubber Co., The—W. 
[. Reilly, Paul J. Earley, Philip 
Magner 

Gering Products, Inc.—Wayne M. Schrag 

Gill, M. C., Corp.—M. C. Gill 

Glaskyd Inec.—W. H. Bemis 

Gli iden Co., The.—W. R. McKenney 
‘lyco Products Co.—Jack H. Dollinger 

Goodrich, B. F., Chemical Co—C. H. 
“lexander, J. F. Malone, John F. An- 
cerson, J. H. Field, Jr. 
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Goodyear Aircraft Corp.—Frederic W. 
Mellor, Jr. 

Goodyear Tire & Rubber Co., Inc., The— 
: N. Lanning, R. S. Sanders, G. L. 
Fox, R. S. Earhart 

Gordon-Lacey Chemical Products Co., 
Inc.—Robert Gordon 

Grand Rapids Varnish Corp.—Wayne R. 
Fuller 

Foster Grant Co., Inc.—Richard B. 
Bishop, John W. LaBelle 

Greeff, R. W., & Co., Inc—James E. 
Johnston 

— Chemical Co.—A. A. Whitaker, 

r. 


Harchem Div., Wallace & Tiernan, Inc. 
—H. M. Abbott 


Harte & Co., Inc—Fred S. Strauss 

Harwick Standard Chemical Co.—D. F. 
Behney 

Harwid Co.—R. W. Hubbs 

Haskelite Mfg. Corp—Emory W. Stoner 

Hatco Chemical Co.—John Conway 

Haveg Corp.—P. L. McWhorter 


Hercules Powder Co., Inc.—Philip A. 
Belk, Elizabeth B. Alden 

Hess, Goldsmith & Co., Inc.—C. F. Dan- 
gelmajer 

Heyden Chemical Corp.—T. R. Aalto 


Hooker Electrochemical Co.—A. B. 
Chinnock 


Houghton Laboratories, Inc—John M. 
Jewell 


Innes, O. G., Corp.—R. O. Innes 
Interchemical Corp.—P. O. Blackmore 


Irvington Varnish & Insulator Div., 
Minnesota Mining & Mfg. Co— 
Russell Baker 


Jefferson Chemical Co., Inc.—L. J. Gar- 
rison 
Jones-Dabney Co.—E. T. Dawson 


Kabar Mfg. Corp.—Philip Weiss 

Kay-Fries Chemicals, Inc—H. K. Van- 
derhoef 

Kellogg, M. W., Co., The—J. A. Jupa 


Kenrich Corp.—John Ware 


Kessler Chemical Co., Inc.—J. P. Hardi- 
man 

Keyes Fibre Sales Corp.—Albert F. 
Thomma 

Keystone Refining Co., Inc.—Eleanor 
S. Elliott 


Kline Mfg. Co.—William Kline 
Knoedler Chemical Co.—Karl Loos 


Koppers Co., Inc.—George Van Gundy, 
P. W. Natali, J. F. Corwin 

Krumbhaar Chemicals Inc.—J. R. Ad- 
donizio 


Kwik-Mold 
Pearlman 


Plastic Corp.—Joseph 


Lawrence Adhesive and Chemical Co., 
Inc.—W. J. LeBrun 


Lebec Chemical Corp.—H. E. Willey 


LePage’s, Inc.—Laurence F. Brooks 

Lewis, J. P., Co—J. C. Parsell 

Libbey-Owens-Ford Glass Co.—Claude 
F. Harr 

Lithgow, James, Co., Inc_—James Lith- 
gow 

wales Aircraft Corp—E. H. Burk- 
a 





Logo, Inc.—M. A. Self 
Lucidol Div., Wallace & Tiernan, Inc.— 
C. H. Rybolt 
Lageen, John Mather, Co., Inc.—Fred 
rewster, Ralph Sadler 
Lus-Trus Plastics Inc.—E. E. Magnuson 
Luzerne Rubber Co.—W. Murray Gall 


MacLean Advertising Agency, Inc.— 
Theodore N. Sellers, Stanly Ferber 


Marblette Corp., The—M. Hilrich 


Marbon Chemical, Div. of Borg-Warner 
Corp.—Howard H. Irvin 


Marsteller, Rickard, Gebhardt, and 
Reed, Inc.—Robert March 

Masonite Corp.—E. H. Thomas 

Mathieu, Charles, & Co.—Charles Math- 
ieu 

Melamine Plastics, Inc.—John E. David 

Mellon Institute of Industrial Research 
—William C. Hunt 

Merix Chemical Co.—Eric O. Sonneman 

Mesa Plastics Co.—Felix C. Karas 

a George T., Co.—John T. Met- 
ca 


Mica Insulator Co.—D. R. Coleman, Jr. 

Michigan Chrome and Chemical Co.— 
King Ruhly 

Midland Adhesive and Chemical Corp. 
—I. A. Schulist 

Midwest Plastic Products Co—C. C. 
Whitacre 


Minnesota Mining & Mfg. Co.—R. K. 
Humke, Ronald L. Anderson, L. W. 
Cornell, George W. Crain 

Miracle Adhesives Corp.—E. R. Falken- 
burg 

Mitchell Rand Mfg. Corp.—Robert E. 
Dunne 

Mobay Chemical Co.—J. H. Saunders 

Mol-Rez Corp.—P. B. Herman 

Monite Waterproof Glue CoC. M. 
Lundquist 

Monsanto Chemical Co.—Gertrude Bai- 
ley, Rodney M. Huck, Norbert Plat- 
zer, M. C. Throdahl, E. F. Jackson, 
Martin L. Svehla 

Montrose Chemical Co.—Samuel Rot- 
rosen 

Morrell, George, Corp.—Albert Lyon- 
nais 

Morton-Withers Chemical Co.—Joseph 
R. Morton 

Muehlstein, H. & Co., Inc.—T. G. Sherga 

Mycalex Corp. of America—A. J. Mo- 
nack, J. H. DuBois 


Narmco Resins & Coatings Co.—W. D. 
Rainey 

National Adhesives, Div. of National 
Starch Products, Inc.—William J. East 

National Aniline Div., Allied Chemical 
& Dye Corp.—Wm. Howlett Gardner 

National Casein Co.—Russell Gerleman 

National Lead Co.—P. W. Rizzo 

National Plastic Products Co., The— 
T. E. McGoury 

National Plastics, Inc—C. Van De- 
venter, III 

National Vulcanized. Fibre Co—Gerald 
H. Mains, J. Macadam, G. M. Lang 

Natvar Corp.—Frederick M. Damitz 





Naugatuck Chemical—E. S. Ebers, P. M. 
Elliott, W. H. Mac Hale, Willard de 
Camp Crater 


Neville Chemical Co—E. Glenn Isen- 
berg 


New England Lacquer Co.—Bronson B. 
Bump 


Newport Industries, Inc—John H. Holz- 
berger 
Nixon Nitration Works—Mark W. Peters 


Nopco Chemical CoM. B. Stringfel- 
low, Mary Jacobowski 


Northern Plastics Corp.—Stuart L. Noe 


Ohio Adhesives Corp.—J. W. Dunn 


Ohio-Apex Div., Food Machinery and 
— Corp.—Raymond C. Camp- 


Olin Film Div., Olin Mathieson Chem- 
ical Corp.—C. D. Moilo 
Osborn, C. J., Co.—C. F. Silleck 


Owens-Corning Fiberglas Corp.—Wil- 
liam R. Bowler 


Paisley Products, Inc., Div. Of Morning- 
star, Nicol, Inc—N. Deutschman 


Pan American Chemicals Div., Pan 
American Refining Corp.—Frank J. 
Smith 


Pan American Petroleum & Transport 
Co.—Frank J. Smith 

Pan Laminates, Inc.—E. Granger Ottley 

Pantasote Co., The—H. W. Wyman 

Parker, Stearns & Co., Inc.—A. F. Bar- 
bino 

Parkwood Laminates, Inc—P. B. Lev- 
erette 

Parsons & Whittemore, Inc.—Paul Thuot 

Pennsylvania Industrial Chemical Corp. 
—P. O. Powers 

Penola Oil Co.—G. E. Evans, George F. 
Heil 

Perkins Glue Co.—P. A. Macy 

Perry-Brown, Inc.—Gordon G. Moffitt 

Petroleum Specialties, Inc—J. Reed 

Pfizer, Chas., & Co., Inc—John K. Shaw 


Philadelphia Quartz Co.—Frances Sua- 
rez 


Phillips Petroleum Co.—Richard M. 
Leader 


.-~ & Stevens, Inc.—George H. As- 

in 

Pittsburgh Coke & Chemical Co.—D. J. 
MacLennan 

Pittsburgh Plate Glass Co.—E. W. Mof- 
fett, H. L. Gerhart 

Plastics Engineering Co—Ralph_ T. 
Brotz 

Plicose Mfg. Corp.—Jack Sherman 

Poinsettia, Inc.—Earl P. Carter 

Polymer Chemical Co.—H. N. Waldman 


Polymer Corp. of Pennsylvania, The— 
R. B. Zimmerli 


Polymer Industries, Inc—Howard L. 
Kane 


Polyphane Corp.—Walter Kirk 


Polyplastex United, Inc—E. Granger 
Ottley 
Poly Resins Corp.—F. C. Beyer 


Premier Thermo-Plastics Co—J. T. 
Boomer 


Presto Plastic Products Co., Inc.—J. P. 
Frank 


Printon Corp.—J. Ethel Kaye 
Publicker Industries, Inc—F. E. Ben- 
nett 


Pyroxylin Products, Inc—W. C. Ashley 


Quaker Oats Co. The—Edward A. 
Reineck 


Reeves Brothers, Inc.—Victor L. Erlich 


Reichhold Chemicals, Inc.—Mark K. 
Pinkerman 


Resistoflex Corp—B. M. Walker 

Respro, Inc.—W. H. Young, Jr. 

Reynolds Metal Co.—F. W. MacClean 

Richardson Co., The—James C. Richard- 
son 

Robinson Moulded Products, Limited— 
W. R. Douglas 

Rogers Corp.—T. H. Johnston, Jr. 


Rohm & Haas Co.—Burnap Post, Robert 
P. Goodale, Colin C. Campbell 


Ross & Roberts Sales Co., Inc.—Eleanor 
Hans 

Rostone Corp.—M. G. Knoy 

Rowland Products, Inc—Hugh Rowland 

Rubatex Div., Great American Indus- 
tries, Inc—King Daywalt 

Rubba, Inc.—B. Matt 

Rubber and Asbestos Corp.—Bernard 
Gould 

Rubber Corp. of America—R. G. Merton 


Ryerson, Joseph T., & Son, Inc.—J. W. 
Atkinson 


St. Regis Paper Co.—W. E. Sanders 

Schenectady Varnish Co., Inc.—M. A. 
Jordan 

Schwartz Chemical Co., Inc—A. A 
Schwartz 

Selvege & Lee—Steve Wilson 

Sharples Chemicals, Inc.—Charles D. 
Karlsruher 

Shawinigan Products Corp.—J. W. Criss 

Shell Chemical Corp—F. S. Swack- 
hamer 

Sherwin-Williams Co, The—H. F. 
Schwarz, K. R. Brown 

Shore Line Industries, Inc—William E. 
Tucker 

Skenandoa Rayon Corp.—M. Heinz- 
mann 

Smith, Harry W., Inc—Carl Porter 

Snyder Chemical Corp.—A. E. Moyer 

Socony-Vacuum Oil Co., Inc—W. B. 
Stevens 

Spaulding Fibre Co., Inc.—R. B. Green 

Spraylat Corp.—R. D. Oppenheim 

Standard Insulation Co—A. K. Ter- 
hune 

Standard Pyroxoloid Corp.—Peter Ma- 
ter 

Stanley Chemical Co. The—L. S. 
Knouse 

Stein, Hall & Co., Inc—J. A. Lowander 

Stokes Molded Products—Joseph J. 
Ryno, Jr. 

Strux Corp.—Paul J. Witte 

Sun Chemical Corp.—L. J. Stage 

Surprenant Mfg. Co.—P. Haroian 


Swift & Co.—E. R. Paul 
Sylvan Plastics, Inc—Edwin F. James 


Synthane Corp.—Norman A. Skow, 
Herbert Widdop 


Synvar Corp.—L. F. Bornstein 


Tennessee Products & Chemical Corp— 
E. F. Allen 


Textileather, Div. of The General Tire 
& Rubber Co.—M. R. Radcliffe 


Thikol Chemical Corp—D. Dworkin 
Thompson & Co.—E. K. Chaffey, Jr. 
Truscon Laboratories—R. E. Madison 


Union Bay State Chemical Co., Inc.— 
Reginald P. Perry 


Union Carbide and Carbon Corp.— 
Doris Landre 


Union Oil Company of California—J. 
J. Lamb 


Union Paste Co.—A. B. Crowell, Jr. 
United States Gasket Co.—C. M. Hobson 


U. S. Industrial Chemicals Co.—C. §. 
Stryker 


United States Plywood Corp.—James J. 
Dunne 


United States Rubber Co—W. N. 
Chandler, William E. Thompson 


United States Stoneware Co., The—D. 
F. Siddall 


United States Testing Co.—F. L. Fish 


Vacuum Forming Corp.—A. A. E. Evans 
Valite Corp.—T. R. McElhinney 


Varcum Chemical Corp—R. D. Mc- 
Donald 


Velsicol Corp.—Herbert Schoenfield 

Virginia-Carolina Chemical Corp.— 
Henry E. Redd, J. S. Gillespie, Jr. 

Viking Corp., The—W. F. Underwood 


Warwick Chemical Co., Div. Sun Chem- 
ical Corp.—H. B. Goldstein 


Washburn, T. F., Co.—Rosemarie Quin- 
lan 


ber ~ at Mfg. Co., The—H. R. Sjos- 

t 

Watkins, E. C., and Co.—Robert M. 
Fitzgibbons 

Watson-Standard Co.—R. Swan, Walter 
J. Kaufman 


Westinghouse Electric Corp.—Frank J. 
Lydick, M. F. Hertel 


Williamson Adhesives, Inc.—Leonard F. 
Humphrey 

Wilmington Fibre Specialty Co—H. M. 
Romig 

Wilross Products Co.—W. L. Rossin 

Witco Chemical Co—W. F. Twombly 

Witte, John H., and Sons—W. A. Witte 


Woodall Industries, Inc—Owen H. Pel- 
ham 


Wyandotte Chemicals Corp—John C. 
Worrell 


Xylos Rubber Co.—W. F. Jordan 


Zenith Aircraft, Div. of Zenith Plastics 
Co.—Melvin Dauber, Frank E. Wallis 


Zinsser, William & Co., Inc.—Weaver R. 
Clayton, E. H. Walworth, Jr. 
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Ppimer of Plastics 


Te accepted’ Weliabelggh Gi Wai ts ic dais iain 
varied group of materials which consists of, or contains 
as an essential ingredient, an organic substance of large 
molecular weight which, while solid in the finished state, 
at some stage in its manufacture is made liquid and thus 
capable of beng formed into various shapes, most usu- 
ally through the application, either singly or together, of 
heat and pressure.” 

Plastics are produced through snythesis of such raw 
materials as water, air, coal, salt, natural gas, cellulose, 
etc. Because of the many source materials, and because 
so many different combinations of such materials are 
possible, the family of plastics encompasses a large— 
and still growing—number of members, all of which dif- 
fer in properties and characteristics. 

Despite these differences, most plastics can be gener- 
ally classified under one of two major sub-divisions— 
thermosetting or thermoplastic. Although such classi- 
fication is applicable to the majority of plastics and is 
an accepted division in the industry, there are some 
plastics that do not fall wholly into either group. Such 
materials can be formulated in one way to possess the 
characteristics of a thermoset and formulated in another 
way to take on the properties of a thermoplastic. 


Major Sub-Divisions 


The thermosets, when subjected to heat, set or harden 
(cure) into a permanent shape which cannot be changed 
no matter how many times the piece is reheated (just as 
a hard-boiled egg, once hardened, cannot be softened). 
In this group are such resins as melamine, urea, phenolic, 
most polyesters, alkyd, and casein. 

The thermoplastics, on the other hand, soften when 
heat is applied and harden upon cooling. By alternate 
heating and cooling, they can be reshaped again and 
again (just as a cake of ice melts in the sun and the 
resulting water can be solidified into a different shape 
by freezing). Thermoplastics include styrene polymers, 
copolymers, and alloys; acrylics; cellulosics; polyethyl- 
enes; vinyls; nylons; and fluorocarbons. 


Processing Methods 


Before they are ready for processing, most basic plas- 
tic materials are combined—compounded—with plasti- 
cizers, fillers, stabilizers, and/or colorants, all propor- 
tioned to achieve a given end resuit. The compounds are 
supplied in liquid, granular, or powdered form to proc- 
essors whe turn them into finished products. And there 
are many different types of manufacturing methods by 
which these materials can be used. They can be made 
into solid shapes by molding or extrusion; they can be 
transformed into flexible film or sheeting by extrusion, 
calendering, or casting; they can be used in liquid form 
as spray-on, dip-on, and brush-on coatings; they can be 
foamed into cellular products for insulation and cush- 
ioning; they can be incorporated into lacquers, paints, 
and adhesives . . . the list goes on and on. 

Of these methods of processing, molding accounts for 
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the largest volume of material consumption. Molding 
procedures are all based on the fact that when the plas- 
tic, in powdered or granular form, is heated, it will liq- 
uefy and then, by the use of pressure, can be forced into 
a mold of desired shape where it solidifies. 


Different molding processes have been developed to 
handle the specialized properties of the various plastics. 
Injection molding, for example, is the most commonly 
used method for producing thermoplastic end-products. 
In injection molding, the 
resin is softened to a fluid 
state in a heating chamber 
and is then forced (injected) 
into a cold mold through a 
nozzle. The fluid plastic 
completely fills the mold 
cavity, which is shaped to 
the contours of the finished 
product. When the plastic 
has cooled and solidified, the 
mold is opened and the finished piece, an exact repro- 
duction of the shape of the mold cavity, is ejected. 





Compression Molding 


For molding thermosetting plastics, the method most 
generally used is compression molding. The basic pro- 
cedure is to place the molding compound in the open 
, mold cavity, close the mold, and 
then apply heat and pressure to 
the material until it liquefies 
and is forced to fill the mold cav- 
ity. In the closed mold the mate- 
rial undergoes a chemical change 
and hardens into a permanent 
shape. The mold is then opened 
and the solid piece is removed. 

While these two methods ac- 
count for the major share of 
molded plastics products, variations in molding tech- 
niques include transfer molding, blow molding, pulp 
molding, and jet molding. 
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Casting 


Although each molding method differs in many re- 
spects from the others, they all have one thing in com- 
mon—the use of heat and external pressure. Where no 
pressure is used, the process is known as casting. In 
casting, the plastic (either thermoplastic or thermoset) 
is supplied in liquid form or in granular or powdered 
form that can be liquefied by heating or by the addition 
of solvents, catalysts, etc. The fluid plastic is poured into 
a mold and is cured into a solid. 

Many variations in casting technique are possible. 
One method used for making flexible toys, overshoes, 
etc., is slush molding, in which the liquid resin is poured 
into a mold, allowed to partially cure until the desired 
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wall thickness has been achieved, and the remaining 
liquid is then poured out. The resin left in the mold is 
fully cured by additional heat. 


Extrusion 
For the production of continuous film, sheeting, rods, 
tubes, and other profile shapes (as distinguished from 
molded shapes), extrusion, the second major processing 
division, is the method commonly employed. In extru- 
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Extrusion 


sion, the powdered or granular material is heated until it 
liquefies and is forced by a continuously revolving screw 
from the heating chamber through an opening or die, 
much as toothpaste is squeezed out of a tube. As the 
plastic shape, which can be anything from a thick rod 
or large pipe to a thin sheet or thread-like monofilament, 
depending on the size and shape of the die, is forced out, 
it is usually fed onto a conveyor belt and passed through 
a water bath where it is cooled. Plastics can also be ex- 
truded as coatings around continuous lengths of wire, 
cable, or similar rod- or tube-like materials. 


Film and Sheet 


Two other methods, in 
addition to extrusion, are 
available for the produc- 
tion of plastics film and 
sheet: the first is casting, 
in which the plastic ma- 
terial is cast on a moving 
belt or by precipitation 
in a chemical bath; the 
second is calendering, in 
which the plastics com- 
pound is passed between 
a series of heated rollers in which it is thoroughly mixed, 
and from which it emerges squeezed into flat film or 
sheet of uniform thickness. In the calendering process, 
the distance between rollers can be adjusted to produce 
film or sheet of the desired thickness. 





Calendering 


Fabricating and Finishing 


After plastics film, sheet, or extruded or molded 
shapes have been produced, it is usually necessary to 
perform one or more additional operations before the 
final product is ready for the market. These operations 
are known as “fabricating” and “finishing.” Extruded 
shapes, for example, are cut to specified size by sawing; 
both extruded and molded pieces may require drilling, 
tapping, or other machining; film and sheeting are cut 
to size and made into end-products by sewing, heat 
sealing, etc.; and products may be decorated by a num- 
ber of methods. Decoration can take the form of stamp- 
ing, printing, spraying, silk screening, or vacuum metal- 
lizing in which the product is given a metallic finish. 
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Film, sheet, or coated materials can be metallized or can 
be printed with colorful patterns or embossed to simu- 
late virtually any type of surface texture. 


Sheet Forming 

A third processing division—and one that has virtually 
grown into an entire industry of its own—is that of 
forming film or sheeting. The basic principle is that a 
heated and therefore 
softened, plastic film 
or sheet, when forced 
against a mold, will 
be shaped to the con- 
tours of the mold and 
will retain that shape 
upon cooling. A vari- 
ety of forming meth- 
ods have been de- 
veloped, differing primarily in the manner in which the 
sheet is heated (a separate oven can be used or a heat- 
ing unit can be attached to the forming equipment) and 
the type of external pressure used to force the sheet 
against the mold (the sheet can be drawn by vacuum 
or pushed by air pressure or mechanical force against 
the molds). ; 


Laminates and Reinforced Plastics 


A major line of demarcation can be drawn between 
all the manufacturing processes described above and 
those processes in which the plastic, usually in liquid 
form, is used as a binder and surfacing material in con- 
junction with reinforcing materials such as fibrous glass, 
paper, wood, etc. 

Again for purposes of simplification, this classification 
can be broken down into two main product groups— 
high-pressure laminates and low-pressure laminates. 
As the names imply, the difference is in the amount of 
pressure used in processing, but the gap is closing and 
higher and higher pressures are being used to produce 
better and better “low-pressure” laminates. The latter 
are commonly referred to as “reinforced plastics,” al- 
though the designation could be applied to any plastics 
material reinforced with any fibrous material. 

In making a high-pressure laminate (which is most 
familiar to the consumer in the form of decorative sheets 
used for counter and table tops), sheets of the reinforc- 
ing material are impregnated with plastic and subjected 
to heat and high pressures while they cure into a single 
piece of uniform thickness. 

In molding reinforced plastics, sheets or mats of rein- 
forcing material are also impregnated with resin, but 
the laminate can be cured with little or no pressure. 
Molding a reinforced plastic product can be as simple as 
placing pre-cut pieces of reinforcing materials in an 
open mold, impregnating them with liquid plastic, and 
curing at room temperature. However, the use of closed 
“matched metal” molds is becoming standard practice 
for mass-production of reinforced plastics parts. 


ee * * 


This Primer of Plastics touches only the highlights. 
For complete discussions of specific phases, consult the 
Index, p. 17 of “Moprern Puiastics Encyclopedia Issue, 
1955;” for definitions of words and phrases, see the 
Plastics Glossary that starts on the next page. 
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A-STAGE—An early stage in the re- 
action of a thermosetting resin in 
which the material is still soluble in 
certain liquids and fusible. See also 
B- and C-Stage. 

a pp boner weno yo 

tens a reaction, y one 
which speeds up the vulcanization of 
rubber. Also known as Promoter. 

ADAPTOR PLATE—In injection mold- 
ing, the plate holding mold which fits 
press or platen. 

ADDITION POLYMERIZATION—See 
Polymerization. 

ADHESIVE—A substance capable of 
holding materials together by surface 
attachment. Adhesive is the general 
term and includes, among oth the 
synthetic resin adhesives as well as 
the vegetable and animal base ad- 
hesives, such as cements, glues, muci- 
lages, and pastes. These terms are 
sometimes used loosely and inter- 
changeably. 

ADSORPTION—The adhesion of the 
molecules of gases, dissolved sub- 
stances, or liquids in more or less 
concentrated form to the surfaces of 
solids or liquids with which they are 
in contact, 

ALIPHATIC HYDROCARBONS—Hy- 
drocar having an o chain 
structure. Familiar examples include 
gasoline, kerosene, and paraffin. 

Type of synthetic resin pre- 
pared from interaction of acids and 
alcohols. 

ALLOY—Composite material made up 
by blending polymers or copolymers 
with synthetic rubbers or other 
quasi-elastomeric polymers under se- 
lected conditions; e.g. styrene-ac- 
rylonitrile copolymer resins blended 
with butadiene-acrylonitrile rubbers. 

ALPHA-CELLULOSE—A very pure 
cellulose prepared by special chemical 
treatment. 

AMINO—Indicates the presence of an 


—NHz group. 
ANGLE PRESS—Type of press used 


for compression and transfer molding 
having both a vertical and a hori- 
zontal ram, the latter being used for 
pring Developed for mo 
pieces ving inside threads an 
undercuts. 
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ANTIOXIDANT—Substance which pre- 
vents or slows down oxidation due to 
of material to air or oxygen. 

ARC RESISTANCE—Time required for 
a given electrical current to render 
the surface of a material conductive 
because of carbonization by the arc 


flame. 

AROMATIC HYDROCARBONS—Hy- 
drocarbons derived from or charac- 
terized by the presence of benzene 


ASPHALT—A dark-colored, viscous to 
solid hydrocarbon a including: 
a) the easily fusible bitumens often 
associated with a mineral matrix, not 
having a waxy luster or unctuous feel; 
b) fusible residuums obtained from 
the distillation, oxidation, etc., of 
bitumens. 

ATOMIC WEIGHT—Relative weight of 
an atom of any element as compared 
with that of one atom of oxygen taken 


as 16. 

AUTOCLAVE—1) Closed strong vessel 
for conducting chemical reactions un- 
der high pressure; 2) in low pressure 
laminating, a round or cyli ical 
container in which heat and fluid 
pressure can be applied to resin-im- 
pregnated paper or fabric positioned 
in layers over a mold. 

AUTOMATIC MOLD —Specially de- 
signed mold adaptable to a com- 
pletely automatic molding machine. 


B-STAGE—An intermediate stage in 
the reaction of a thermosetting resin 
in which the material softens when 
heated and swells in contact with 
certain liquids but does not entirely 
fuse or dissolve. Resins in thermo- 
setting molding compounds are usu- 
ally in this stage. See also A-Stage 
and C-Stage. 

BACKING PLATE—In injection mold- 
ing, a plate used as a support for the 
cavity blocks, guide pins, bushings, 


etc. 
BAGASSE—Fibrous by-product from 


sugar cane. 

BAG MOLDING—A method of apply- 
ing pressure during bonding or mold- 
ing, in which a flexible cover, usually 
in connection with a id die or 
mold, exerts pressure on the material 
being molded, through the application 





of air pressure or drawing of a 
vacuum, 


BENZENE RiING—Graphic representa- 
tion of the benzene nucleus, a ring of 
6 hydrogen atoms are joined to the 
BETA’ GAGE—Electronic device that 
continuously measures the thickness 
of sheet products without contacting 
the material being gaged. 
BLEED—To give up color when in con- 
tact with water or a solvent; unde- 
ing oe mye mpnige Mba wena man 9 
in a plastic (e.g. plasticizers in v. 

to the surface of the finished article 
or se adjacent material. Aiso 


between touching layers of a material, 
such as occurs under moderate pres- 
sure during storage or use. 

BLOOM—See Lubricant Bloom. 

BLOW MOLDING—Method of produc- 
ing hollow plastic objects by stretch- 
ing and hardening softened plastic 
material against a mold thro the 
application of pressure, y by 

ressed ai 


comp: air. 

BLOWING AGENTS—See Foaming 
Agents. 

BOSS—Protuberance on a plastic part 
designed to add strength, to facilitate 
yey ea during assembly, to provide 

or fastenings, etc. 

BREATHING—The opening and closing 
of a mold to allow gases to escape 
early in the molding cycle. Also called 
degassing. When referring to plastic 
sheeting, “breathing” indicates per- 
meability to air. 

BULK FACTOR—The ratio of the vol- 
ume of loose molding powder to the 
volume of the finished molded article. 


C 


C-STAGE—The final stage in the re- 
actions of a thermosetting resin in 
which the material is relatively in- 
soluble and infusible. Thermosetting 
resins in a fully cured plastic are in 
this stage. See A-Stage and B-Stage. 

CALENDER (v.)—To prepare sheets of 
material by pressure between two or 
more revolving rolls. (n.)—The ma- 
chine performing this operation. 

CAST—To form a plastic material into 
a certain shape by pouring it into a 
mold and letting it harden without 
applying external pressure. Also ap- 

ies to forming plastic film and sheet 

y pouring the liquid resin onto a 
moving belt or by precipitation in a 
chemical bath. 

CASTING—The finished product of a 
casting operation; should not be used 
for molding, q.v. 

CATALYST—A substance which mark- 
edly speeds up the cure of a com- 
pound when added in minor quantity 
as compared to the amounts of pri- 
mary reactants. See also Hardener 
and Inhibitor. 

CAVITY—Depression in a mold made 
by casting, machining, hobbing, or a 
combination of these methods; de- 
pending on number of such oe 
sions, molds are designated as Single 
Cavity or Multi-Cavity. 

CELLULAR PLASTICS—See Foamed 
Plastics. 

CELLULOSE—Inert substance, chemi- 
cally a carbohydrate, which makes up 
the solid structure of plants. 

CENTRIFUGE—A rotating device for 
separating solids from liquids or 


11 











Maps of markedly different specific 


CHARGE -The measurement or weight 
of material used to load a mold at 


cycle. 
CHASE—<An enclosure of any 
used to: a): shrink-Bt parte of « moi 
cavity in place; oy Sioa soeenees 
or distortion in bing; ¢) enclose 
an assembly of two or more parts of 


Li block. 
CLAMPING ‘PLATE A plate fitted to 


a mold and used to fasten the mold 
to a molding machine. 

COEFFI OF EXPANSION—Ra- 
tio of increase in length, area, or vol- 
ume of a substance for a unit tem- 

— rise. 
LD FLOW—See Creep. 

COLD MOLDING—A procedure in 
which a composition is shaped at room 
snpeastene and cured by subsequent 


COLD ) PRESSING—A bonding opera- 
tion in which an assembly is subjected 
to pressure without the application of 


heat. 

COLD SLUG—The first material to en- 
ter an injection mold; so called be- 
cause in passing g through sprue orifice 
it is cooled below the effective mold- 
ing temperature. 

COLD SLUG WELL—Space provided 
directly opposite the sprue opening in 
= injection mold to trap the cold 
slug. 

COLD STRETCH—Pulling operation, 
usually on extruded filaments, to im- 
prove tensile properties. 

COLLOID—Any substance in a state of 
fine dispersion, with particles having 
size range between 5 and 100 milli- 
microns. Molecules of many synthetic 
resins fall within this range. 

COMPRESSION MOLD—A mold which 
is open when the material is intro- 
— and which shapes the material 

heat and by the pressure of closing. 

CO RESSIVE S$ GTH—Crush- 
ing load at the failure of a specimen 
divided by the original sectional area 
of the imen. 

CONDENSATION—A chemical reaction 
in which two or more molecules com- 
bine with the separation of water or 
some other simple substance. If a 
polymer is formed, the condensation 
process is called Polycondensation. 
See also Polymerization. 

CONDENSATION RESIN—A resin 
formed by polycondensation, e.g., the 
alkyd, phenol-aldehyde, and urea- 
formaldehyde resins. 

CONTACT PRESSURE RESINS—Ligq- 
uid resins which thicken or resini 
on heating and, when used for bond- 
ing laminates, require little or no 
pressure. 

COOLING FIXTURE—Block of metal 
or wood holding the shape of a 
molded piece which is used to main- 
tain the proper shape or dimensional 
accuracy of a molding after it is re- 
moved from the mold until it is cool 
enough to retain its shape without 
further appreciable distortion. Also 
known as Shrink Fixture. 

COPOLYMER—See Polymer. 

CORE—The central member of a sand- 
wich construction (can be honeycomb 
material, foamed paeee, or solid 
sheet) to which the faces of the sand- 
wich are attached; the central mem- 
ber of a plywood assembly. 

CORE PIN—A pin fer forming a hole 
or opening in a molded piece. 

COVER MOLD—The stationary half of 
= aay mold; also called Front 

old. 
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a (and, a changing > 
rties a material), 
neem oy + or other 


means 
CURE—To change the payee paper 
ties of a material LA reac- 
condensation, 


tion, which may 


a or vulcanization; usu- 
ally a the action of 
heat aa ad cabal, or in com- 


bination, with or without pressure. 
CUT-OFF—The line where the two 


CYCLE—One complete operation of a 
molding from closing time to 
closing time 

D 


DAYLIGHT OPENING—Clearance be- 
tween two platens of a press in the 
open position. 

DEGASSING—See Breathing. 

ate ae pera tine ye split a laminated 

lastic material along the plane of its 
yers; see Laminate. 

DELAMINATION—The separation of 
layers in a laminate because of failure 
of the adhesive. 

DENIER—A unit of yarn number. The 
— of grams per 9000 meters 


ength. 

DENSITY—Weight per ae volume of 
a substance, 
on ghee centimeter, oscolh per pong ond 
oot, etc 

DESICCANT—Substance which can be 
used for drying purposes because of 
its affinity for water. 

DEST SS ee ee plastics 
materials to minimize ego eee 
lation of static electrici 
quently, the amount o Seat picked 

su 


po. f by the plastics because 
DIELECTRIC CONSTANT—The ratio 


of a plastic 
shape in — a he was rare Peabri- 


cated, or 
DIP COATING Deposition of a plastic 
coating on any article (for purposes 
of protection or ompenscte by means 


of a simple di en ape al 

-: ar yo Sn tte A soy Mier 
an a ’ 
a lack of in color where 


reel 


color should be uniform over 
whale wits 08 @ SOND See In the 
latter sense, where they can be ap- 


use the more 
Tone. 


of a material in suspension in 

a 

substance. 

yo wer ges FACTOR—See Power 
DRAFT—The of 

wal tis sega ot Samra 
fgned to lactate removal of part 
DRAPE FORMING Method of of form- 


chet is cnmped ato 8” movable 


points of a of a ioale mold ae mold Vacuum 
DRAW—To stretch a sheet 

material and reduce its thickness. 
DRY COLORING—Method 


wed he Sener oe 
tics by blending 


tile af the plastic with selected yes 


DRY The strength of an 

tel leer teste Gndierapedtied 
con- 

po henpene y- of condition- 


EJECTOR PINS— 
that push the ejector x back 
Apap heey Peng also called Surface 
Pins and rn Pins. 


a te original length. 
EMULSION A suspension of fine drop- 
lets of one liquid in another, each 
being immiscible in the other. 
ES The reaction product of an al- 
cohol and an acid. 
EXOTHERMIC—Characterized by the 
liberation of heat. 
EXPANDED PLASTICS—See Foamed 
Plastics. 


per unit area. 
EXTRUSION SN MOLDING—The com- 
pecking pe! ——s material and “ 
thro an orifice 
orcing 


more or less continuous 


FABRICATE—To work a material into 
a finished form by machining, form- 
rng eg Aa ae 
flexible film or sheeting into end- 
a eee 
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, Land. 

FLASH Marks where 
excess material flowed out of mold. 

FLASH MOLD—A mold to 
a excess molding to es- 
ca 

FLEXIBLE MOLDS—Molds made of 
rubber or elastomeric used 
for casting plastics. can be 
stretched to remove cured pieces with 
undercuts. 

FLEXURAL 


rials that have been expanded into a 
multicellular structure characterized 
by low density and relatively high 
strength. Used as a core material in 
sandwich structures, as an insulating 
material, as cushioning, etc. 

FOAMING AG emical addi- 
tives for page — geen that de- 
compose on heating, ding 
which produce lightweight aie 
products, e.g., foamed 

PLATE—The plate that carries 
the plunger or force plug of a mold 
and guide pins or bushings. Since it is 
usually drilled for steam or water 
lines, it is also called the Steam Plate. 

FORCE PLUG—The portion of a mold 
that enters the cavity block and exerts 
pressure on the molding compound, 
designated as Top Force or Bottom 
Force by in the assembly; 

ros ak lunger or ria 

—The operation liquefying 
or combining materials by means of 


heat. 


G 


GATE—The short, restricted section of 
the runner at entrance to an injection 
mold cavity. 

be (n)—A penal-oolie consist- 
ing of a network aggregates 
in which liquid is held. 
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HAND—The texture or feel of a fabric. 
HARD substance or mixture 
of substances added to plastic compo- 
sition or an adhesive to promote or 


t 
z 
| 
g 


spibed 

Neel 
pee 
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Be 
5 
; 
| 
: 
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heat alone. Hea methods usu- 

y employed are dielectric, elec- 
tronic, or inductive. 

HIGH-PRESSURE LAMINATES — 

Laminates molded and cured at pres- 

sures not lower than 1000 ps.i. and 

more er in the range of 1200 


bap hy the shape of a mold into 

a 

HOBBING—A of forming a 
cavity by forcing a hardened 


constructions. 
HOPPER—Receptacle located at the 
of a molding machine 


mold are always in a plasticized con- 
ition. 


HUB—Word uently used for Hob. 
HYDROGENATION. emical process 


from an exterior heating cylinder. 
INJECTION MOLDING—A mol 
a heat-soften 


which gives the article 


granular or bead-like particles con- 
taining acidic or basic groups, which 
will trade ions with salts in solutions. 
Generally used for softening and 


urifying water. 
IRRADIATION (ATOMIC)—As_ ap- 
plied to plastics, refers to bard- 
ment with a variety of subatomic 
particles,- generally alpha-, beta-, or 
gamma-rays. Atomic irradiation ‘has 
been used to initiate Lg se mae 


in some cases to bring about changes 
in the physical properties of a plastic 
material. 


J 
JACKET—An enveloping hollow metal 
cover for holding ting steam or 


water used to heat or cool the mecha- 
nism it covers (such as a mixing ves- 
sel, ae g Nog platen). 


JIG—Tool holding aneeens parts 
of an assembly during the manufac- 
turing or for holding other 
tools. called a Fixture. 

K 


KNOCKOUT PIN—A device for knock- 
pas Be cured piece from a mold. Also 
called Ejector Pin. 

L 


LACQUER—Solution of natural or syn- 
thetic resins, etc., in readily evaporat- 
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ing solvents, which is used as a pro- 
tective coating. 

LAMINATE (n.)—A product made by 
bonding Lge two or more layers 
of mate or materials. Compare 
with Cross Laminated, and Parallel 
Laminated. (v.)—To unite layers of 
material with adhesive. 

LAMINATED WOOD—A bonded wood 
product composed of layers of wood. 
This generic term covers all orienta- 
tions of of the various layers of 
wood. term Plywood covers a 
form of laminated wood in which suc- 
cessive layers of veneer are ordinarily 
cross laminated, the core of which 
may be veneer or sawn lumber in one 
— or several pieces. See Cross 

minated, Parallel Laminated, and 
Plywood. 

LAMINATION—The process of prepar- 

ing a laminate. Also any layer in a 


te. 

LAND—The horizontal bearing surface 
of a semi-positive or flash mold by 
which excess material escapes. See 
Cut-off. 

LATEX—Milky rubber-containing ex- 
udation of certain trees; aqueous dis- 
persion of an elastomeric resin. 

LAY-UP (n.)—As used in reinforced 
plastics, the reinforcing material 
placed in position in the mold; also 
the resin-impregnated reinforce- 
ment. (v.)—The process of placing 
the reinforcing material in position 
in the mold. 

LEACH—To dissolve a substance out of 
another by percolation. 

LIGNIN—A naturally occurring resin 
found in wood and other vegetation 
as the binding agent for the cellulosic 
structure. 

LINEAR MOLECULE—A long chain 
molecule as contrasted to one having 
many side chains or branches. 

LINTERS—Short fibers that adhere to 
the cotton seed after ginning. Used in 
rayon manufacture, as fillers for plas- 
tics, and as a base for the manufac- 
ture of cellulose plastics. 

LOSS FACTOR—The product of the 
power factor and the dielectric con- 


stant. 

LOW PRESSURE LAMINATES—In 
general, laminates molded and cured 
in the range of pressures from 400 
p.s.i. down to and including pressures 
9 by the mere contact of the 
plies. 

LUBRICANT BLOOM—An irregular, 
—— greasy film on a plastic sur- 
ace. 


MACERATE—Any chop or shred- 
ded fabric used as a filler for a mold- 
ing compound. A molded macerate is 
a variant of a molded laminate and 
intermediate between molded lami- 
nates and powder moldings. 

MANDREL—The core or spindle around 
which paper or fabric is wound to 
form laminated tubes or around which 
resin-impregnated fibrous glass is 
wound to form pipe or tube. 

MAT—A jackstraw arrangement of fine 

lass fibers uniformly distributed to 
orm a thin, highly porous, felt-like 
material. 

MATERIAL WELL—Space provided in 
a compression or transfer mold to 
care for bulk factor. 

MATCHED METAL MOLDING— 
Method of molding reinforced plas- 
tics between two close-fitting metal 
molds mounted in a hydraulic press. 
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MIGRATION—See Bleed. 
MODIFIED WOOD—Any wood the 


of which have been im- 


properties 

proved chemical, thermal, and/or 
com treatment. 

MODULUS OF ELASTICITY—The ra- 
tio of unit stress to unit strain. 


MOLD (v.)—To as mete parts or 
finished articles by heat and pressure. 
(n.)—1) The cavity or matrix into 
Ww 


hich the plastic — is 
cel dad eee he takes its 


‘orm. 2) The assembly of all the parts 
that function collectively in the mold- 
ing process. 

MOLDING—Sometimes used to denote 
finished piece 


MOLDING POWDER—Plastic material 
in stages of ulation, and 
comp resin, », Pigments, 
plasticizers and other ingredients, 
ready for use in the molding opera- 
tion. 


MOLD ee ae — 
shrinkage a mo article ergoes 
when removed from a mold and 
cooled to room temperature. 

MONOMER—A relatively simple com- 
pound which can react to form a poly- 
mer. See also Polymer. 


NEST PLATE—A retainer plate with a 
depressed area for cavity blocks used 
in injection molding. 

NON-RIGID PLASTIC—A non-rigid 
plastic is one which has a stiffness or 
apparent modulus of elasticity of not 
over 50,000 p.s.i. at 25° C. when deter- 
mined according to A.S.T.M. test pro- 
cedure D 747-43 T. 

NOVOLAK—A phenolic-aldehyde resin 
which, —— ay source of me nr 
groups is remains permanently 
thermoplastic. See also Resinoid and 
Thermoplastic. 


Oo 


OIL-SOLUBLE RESIN—Resin which at 
moderate temperatures will dissolve 
ap rse in, or react with, dryin 
oils to give a homogeneous film o 
modified characteristics. 

ORANGE-PEEL—Uneven surface some- 
what resembling an orange peel. 

ORGANOSOL—A vinyl dispersion, the 
liquid phase of which contains or- 
ag volatile liquids. See also Plasti- 
sols. 


PANTOGRAPH—A _ duplicating ma- 
chine used for engraving of plastics as 
well as mold components. Most pan- 
tographs are equipped with a variable 
reducing feature permitting the work 
to be smaller than the model while 
retaining relative dimensions. 

PARALLEL LAMINATED—Laminated 
so that all the layers of material are 
oriented Ly igre aye parallel with 
respect’ to grain or strongest di- 
rection in tension. See also Cross 
Laminated. 

PARALLELS—1) —— laced be- 
tween the steam plate and press pla- 
ten to prevent the middle section of 
the mold from bending under pres- 
sure. 2) Pressure pads or spacers be- 
tween the steam plates of a mold to 


CITY. 
by virtu 9 of eee ae 
to take and retain the of a mold. 

PLASTICIZE—To soften a material and 
make it plastic or moldable, either by 
means A i a plasticizer or the applica- 
tion of heat. 

PLASTICIZER—Chemical agent added 
to plastic compositions to make them 
softer and more flexible. «; 

PLASTIGEL—A  plastisol exhibiting 
gel-like flow properties. 

PLASTISOLS—Mixtures of resins and 
plasticizers which can be molded, cast, 
or converted to cc . uous films by 
the application of neat. If the mix- 
tures contain volatile thinners also, 
they are known as Organosols. 

PLATENS—The mounting plates of a 
press to which the entire molding as- 
sembly is bolted. 

PLUG-AND-RING—Method of sheet 
forming in which a plug, functioning 
as a male mold, is fo into a 
heated plastic sheet held in place by 
a clamping ring. 

PLUNGER—See Force Plug. 

PLYWOOD—A bonded wood product 
composed of laminated veneers, 
which the grain of the layers of ve- 
neer are arranged in a nonparallel 
orientation; the usual arrangement is 
with the grain of successive plies at 
right angles. 

POLYCONDENSATION—See Conden- 
sation. 

POLYESTER—A resin composed of 
polymeric esters in which the recur- 
ring ester groups are an integral part 
of the main polymer chain. Unsatu- 
rated polyesters contain carbon 
double bonds which permit cross- 
linking and hence conversion of the 
resin to a substantially infusible and 
insoluble product. 

POLYMER—A compound formed by 
the linking of simple molecules hev- 
ing functional groups which permit 
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monomers are the 
rization. - 
con wall Poa 
POLYMERIZE—To unite molecules of 
the same kind into another compound 
having the elements in the same pro- 


rtion but i higher 
olecular weight and t physi- 
cal rties. 

POSITIVE MOLD—A mold designed to 
trap all the molding material when it 
closes. 

POSTFORMING—The forming, bend- 
ing, or shaping of fully C- 
stage thermoset laminates that have 
been heated to make them flexible. 
On cooling, the formed laminate re- 
tains the contours and shape of the 
mold over which it has been formed. 

POT LIFE—See Working Life. 

POWER FACTOR—In an 
material, the ratio of total power loss 
(watts) in the material to the prod- 
uct of voltage and current in a capac- 
itor in which that material is a di- 
electric. 

PRECIPITATE (n.)—Material which is 
separated out of a solution in the 
form of a solid. (v.)—Act of separat- 
ing out such solid by physical or 
chemical means. 

PREFORM (n.)—A compressed tablet 
or biscuit of plastic composition used 
for efficiency in handling and accu- 
racy in weighing materials. (v.)}—To 
make plastic molding powder into 
pellets or tablets. 

PREHEATING—The heating of a com- 
pound prior to molding or casting in 
order to facilitate the operation or to 
reduce the molding cycle. 

PREMIX-—A term generally used in 
reinforced plastics to mean prepreg 
(q.v.) in bulk or molding compound 


orm. 

PREPLASTICIZATION—Technique of 
heating molding material to molding 
consistency in a separate unit before 
feeding it into an injection cylinder. 

PREPREG—A term generally used in 
reinforced plastics to mean the rein- 
forcing material containing or com- 
bined with the full complement of 
resin before molding. 

PRESS POLISH—A finish for sheet 
stock produced by contact, under heat 
and pressure, with a very smooth 
metal which gives the plastic a high 
sheen. 

PRESSURE PADS—Reinforcements of 
hardened steel distributed around the 
dead areas in the faces of a mold to 
help the land absorb the final pres- 
sure of closing without collapsing. 

PRESSURE-SENSITIVE ADHESIVE— 
An adhesive made so as to adhere to 
a surface at room temperature by 
briefly applied pressure one 

PULL-BACK—Device to bring the 
press platen to the open position by 
the operation of hydraulic cylinders; 
also used to operate ejection devices. 
See Push-back. 

PULP—A fibrous cellulosic mass into 
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wood or products 

may be converted by cook. 

Pa SR ge matter. 

| by which a 

2 ~ is 

preformed a vacuum 

and oe oe cured or 
molded. 


mel point. Resins are generally 
water- uble and have little or no 
pang to a. at wae = 
resins, such as some yvin 
alcohols and polyacrylates, are eee 
Y Sa -~ Nge| -_ —— 
su as polyamides and polyvinyli- 
dene dily crystallized. 


See also Gum. 

RESINOID—Any of the class of ther- 
mosetting synthetic resins, either in 
their initial temporarily fusible state 
or in their final infusible state. Com- 
pare with Novolak and Thermosetting. 

RETAINER PLATE—The plate on 
which demountable pieces, such as 
mold cavities, ejector pins, guide pins, 
and bushings are mounted during 
molding; usually drilled for steam or 


water. 

RETARDER—See Inhibitor. 

ROOM TEMPERATURE SETTING 
ADHESIVES—Adhesives which set at 
68 to 86° F., inclusive, the limits for 
room temperature that are specified 
in A.S.T.M. D 618. 

ROSIN—A resin obtained as a residue 
in the distillation of crude turpentine 
from the sap of the pine tree (gum 
rosin) or from an extract of the 
stumps and other parts of the tree 
(wood rosin). 

RUNNER—In an injection mold, the 


groove that connects the sprue with 

the gate through which the plastic 
composition flows. 
s 

SANDWICH CONSTRUCTIONS—Pan- 

els com of a lightweight core 

material—honeycomb, foamed plastic, 


etc. q.v—te which two relatively 
thin, dense, high strength faces or 
skins are adhered. 

SCORING—Scratching of the surface 
of a mold caused by interference due 
Se mis-matching or oversized force 
plug. 

SCRAP—Sprues, runners, rejects, and 
other thermoplastic waste material 
which can be reground to particle 
size and mixed with virgin material 
for re-use. 

SEGREGATION—A close succession of 
parallel, relatively narrow and sharply 
defined, wavy lines of color on the 
surface of a plastic which differ in 
shade from surrounding areas, and 
create the impression that the com- 
ponents have separated. 

SEMI-POSITIVE MOLD—A mold which 





terial to ae toad be 
Flash Mold, Positive Mold. 


tion, 
oxidation, vul gela hy- 
dration, or of tile 


resin or adhesive. 
SET UP—To harden, as in polymerizing 


SHELF LIFE—See Storage Life. 

SHORT—Mark on surface of a molded 
article indicating incomplete filling of 
the mold. 

SHOT—The yield from one complete 


mol cle. 
Sune NEETURE—See Cooling Fix- 


ture 

SIDE BARS—Loose pieces used to 
carry one or more molding pins, and 

ted from outside the mold. 

SIDE DRAW PINS—Projections used 
to core a hole in a direction other 
than the line of closing of a mold, and 
which must be withdrawn before the 

oy is ejected from the mold, 

-MARK—Dimple-like depression 
in the surface of a molded piece indi- 
cating that it has retra from the 
mold; mark has well-rounded edges 
and shows a surface film. 

SINKING A MOLD—See Hobbing. 

SIZE (n.)—See Sizing. 

SIZING (n.)—The process of applying a 
material to a Salen to fill pores and 
thus reduce the absorption of the 
subsequently applied adhesive or 
coating or to otherwise modify the 
surface. Also, the surface treatment 
applied to glass fibers used in rein- 
forced plastics. The material used is 
sometimes called Size. 

SLIP FORMING—Sheet forming tech- 
nique in which some of the plastic 
sheet material is allowed to slip 
through the mechanically operated 
clamping rings during a _ stretch- 
forming operation. 

-PLANE—Plane within transpar- 
ent plastic material visible in re- 
flected light, due tc poor welding and 
shrinkage on cooling. 

SLURRY PREFORMING—Method of 

reparing reinforced plastics pre- 

ame by wet processing techniques 
similar to those used in the pulp 
molding (q.v.) industry. 

SLUSH MOLDING—Method for casting 
either heat hardening or heat soften- 
ing plastics, in which the resin in 
liquid form is poured into a mold, 
allowed to cure or cool until the re- 
quired wall thickness is obtained, aft- 
er which the remaining liquid resin 
is poured out. 

SNAP-BACK FORMING—Sheet form- 
ing technique in which an extended 
heated plastic sheet is allowed to con- 
tract over a male form shaped to the 
desired contours. 

SOLUTION—Homogeneous mixture of 
two or more components, such as a 
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gas dissolved in a or or a 

solid in a liquid. = — 
SOLVENT—Any substance, usually a 

liquid, which dissolves other sub- 


stances. 
SOLVENT MOLDING—Process for 
articles 


off the solvent to leave a aoe 
lastic film adhering to the d. 
C GRAVITY—The ratio of the 


holes in a spinneret, q.v. 

SPLIT-RING MOLD—A mold in which 
a split cavity block is assembled in a 
chase to permit the forming of under- 
cuts in a molded piece. These parts 

e mold and then 
separated from the piece. 

SPRAYED METAL MOLDS—Mold 
made by spraying molten metal onto 
a master until a shell of predeter- 
mined thickness is achieved. Shell is 
then removed and backed up with 
plaster, cement, casting resin, or 
other suitable material. Used pri- 
marily as a mold in sheet-forming 


processes. 
SPREAD—The quantity of adhesive per 
unit joint area applied to an adherend. 


It is preferably expressed in pounds of 
liquid or solid adhesive thousand 
square feet of joint area. le spread 


cation of adhesive to 

erend of a joint. Double 
spread refers to application of adhe- 
sive to both adherends. 

SPRUE—Feed opening provided in the 
injection or transfer mold; also the 
slug formed at this hole. Spur is a 
shop term for the sprue slug. 

SPRUE BUSHING—A hardened steel 
insert in an injection mold which con- 
tains the tapered sprue hole and has 
a suitable seat for the nozzle of the 
injection cylinder. Sometimes called 
an Adapter. 

SPRUE LOCK—In injection molding, a 
portion of the B yess composition 
which is held in the cold slug well by 
an undercut; used to pull the sprue 
out of the bushing as the mold is 
opened. The sprue lock itself is pushed 
out of the mold by an ejector pin. 
When the undercut occurs on the cav- 
ity block retainer plate, this pin is 
called the end ad Pin. 

STAPLE FIB Fibers of spinnable 
length manufactured directly or by 
cutting continuous filaments to short 


lengths. 

STARVED JOINT—A joint which has 
an insufficient amount of adhesive to 
produce a satisfactory bond. 

STEAM PLATE—Mounting plate for 
molds, cored for circulation of steam. 

STORAGE LIFE—The period of time 
during which a liquid resin or pack- 
aged adhesive can be stored under 
specified temperature conditions and 
remain suitable for use. Sometimes 
called Shelf Life. 

STRETCH FORMING—A plastic sheet 
forming technique in which the 
heated sheet is stretched over a mold 
and then cooled. 

STRIPPER-PLATE—A plate that strips 
a molded piece from core pins or force 
plugs, operated by opening of mold. 


refers to a 
only one 
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TACK—Stickiness of an adhesive, 
measurable as the force required to 
separate an adherend from it by 
viscous or plastic flow of the ad- 
hesive. 

TAR—Dark-colored substance of vari- 
able composition, liquid or semi- 
liquid at room temperature, often 
possessing a characteristic odor, 
usually insoluble in water but solu- 
ble in carbon disulfide, benzol, etc., 
and which on distillation, oxidation, 
etc., a pitch. 

TENSILE STRENGTH—The pulling 
force necessary to break a given 
specimen, divided by the cross sec- 


area. 

THERMAL CONDUCTIVITY—Ability 
of a material to conduct heat; physi- 
cal constant for quantity of heat that 
passes unit volume of a sub- 
stance in unit of time when difference 
in temperature of two faces is 1° C. 

THERMAL EXPANSION—See Coeffi- 
cient of 


THERMOPLASTIC (a.)—Capable of 
being tedly softened by heat and 
hardened by cooling. (n.)—A material 
that will repeatedly soften when 
heated and harden when cooled. 

THERMOSET—A material that will 
undergo or has undergone a chemical 
reaction by the action of a cata- 
lysts, ultra-violet light, etc. leading 
to a relatively infusible state. 

THERMOSETTING—Having the prop- 
erty of undergoing a chemical reac- 
tion by the action of heat, catalysts, 
ultra-violet light, etc., leading to a 
relatively infusible state. 

THIXOTROPY—The property by which 
some compositions become solid at 
rest but liquefy again on agitation. 

THREAD PLUG—A part of a mold that 
shapes an internal thread and must 
be unscrewed from the finished piece. 

SS ee method = 
molding thermosetting mate 
which the phate ts tex toned to 
heat and pressure in a transfer cham- 
ber, then transferred through suitable 
——. runners, and gates into a 
ciosed mold for final curing. 

TUMBLING—Finishing operation for 
small plastic articles by which gates, 
flash, and fins are removed and/or 





a 
sometimes used to refer to sheet 


: 
i 


minute hole cut in the cavity to al- 
low air to escape as the material 
enters. 

VERTICAL FLASH RING—The clear- 
ance between the force plug and the 
vertical wall of the in a posi- 
i id; also the 

escapes 
from the cavity into this clearance 


VISCOSITY —Internal friction or re- 


sistance to flow of a liquid. The con- 
stant ratio of shearing stress to rate 
of shear. 


Ww 


WARM SETTING ADHESIVES—A 
term which is sometimes used as 
synonymous with Intermediate Tem- 


poate ob 
incomplete union of two or more 
streams of plastic material flowing 
er in a mold. 
STRENGTH—The strength of 
paper when saturated with water, es- 
pecially used in discussions of proc- 
esses whereby the strength of paper 
is increased by the addition, in manu- 
of cs resins. Also, the 
of an adhesive joint deter- 
immediately after removal 
from a liquid in which it has been 
immersed under mes conditions 
of tem; ture, pressure. 
WORKING LiFE—The od of time 
during which a li resin or ad- 
hesive, after mixing with catalyst, 
solvent, or other com ding in- 
gredients, remains aul. 


Y 


YIELD VALUE—The lowest pressure 
at which a plastic will flow. Below 


this ae oye the cc behaves as 
an solid; above, as a viscous 
liquid. 
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Adhesives Chart) ....... 262 
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Application methods ....... 263 
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AGRICULTURAL PRODUCTS 


(See also Casein, Ligno- 
cellulose, and Protein Plas- 


tics) 
Adhesives chart ........... 844 
ALKYD RESINS ............ 69 
Applications of ............ 70 
Coatings chart ............ 850 
Compression molding of .... 508 
Manufacturers of .......... 894 


Medium and long-oil types. 70 
SE Slbasdtde decscsesce 70 


Non-phthalic .............. 70 
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Short-oil alkyds ........... 69 
IN aa Vacs ac cosscsdas 71 
Properties chart ..... facing 843 
TT en cicin tks 5.460.0.4 358 


ALKYL VINYL ETHERS (See 


Vinyl Polymers and Co- 
polymers) 


ALLYL RESINS (See also 


Polyesters) 
Coatings chart ............. 850 
Low pressure laminating 

WORMED GHEE occ iccccccces 870 
Manufacturers of .......... 894 
Properties chart ..... facing 843 


AMINO RESINS (See also 


Aniline, Melamine, and 


ET Bi shal 044450000 os 72 
ANILINE RESINS 
Manufacturers of .......... 894 
Properties chart ..... facing 843 
ANION EXCHANGE RESINS 316 
ANNEALING ............ 458, 684 
ARC RESISTANCE ......... 
Properties Chart 
ASBESTOS 
hb cinadeigs cuban ee 279 
Laminates properties chart . 866 
Laminates, use in .......... 369 
Manufacturers of .......... 894 
Phenolic compounds ....... 170 


Properties chart ..... facing 843 
Reinforcements, mat ....... 302 
Reinforcements, woven ..... 300 
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Adhesives chart ........... 844 
Coatings chart ............ 850 
Manufacturers of .......... 894 
BAG MOLDING ............ 394 
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BANBURY MIXER ......... 788 
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SE cod accnsbcacesou 838 
BISPHENOLIC OIL 
Coatings chart ............ 850 
BITUMEN (See Asphalt) 
BOILERS 
Manufacturers of .......... 894 


BONDING (See Cementing, 
Heat Sealing, Welding) 


SR cinend ncn 6a terbse bes 838 
BUFFING (See Machining) 
BUNA RUBBER ............. 205 
BUTADIENE POLYMERS 
AND COPOLYMERS .... 204 
Acrylonitrile copelymers ... 205 
Adhesives chart ........... 844 
Styrene copolymers, thermo- 
SED sndthhan ee ie sated 200 
Styrene copolymers, thermo- 
abe cena bd.s-cdeedse 202 
BUTYL RUBBER ........... 205 
Adhesives chart ........... 844 
Coatings chart ......00.c00 850 


BUTYRAL, POLYVINYL 
(See Vinyl Polymers and 


Copolymers) 


CALENDERING ............ 10 
Coating fabrics ............ 252 
Equipment for ............ 778 
Film and sheeting ......... 413 
Lubricating system for ..... 783 
Machine, types of .......... 786 
St spdsslWadabeinessedees 78 


CARBAZOLE, POLYVINYL 
(See Vinyl Polymers and 


Copolymers) 
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Characteristics ............. 79 
Manufacturers of .......... 894 
Preperation of ..........00. 79 
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CATION EXCHANGE RESINS 
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CELLULAR PLASTICS (See 
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Adhesives chart ........... 844 
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Characteristics ............. 75 
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CHLOROPRENE POLYMERS 206 
CHLOROTRIFLUORO- 
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Paper, with polyethylene 540, \42 
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Manufacturers of 


vdex 
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ELASTOMERICS (See Casting) 
ELECTRICAL PROPERTIES 
Properties Chart 
ELECTRONIC HEAT 
SEALING 

EMBEDMENT 
Acrylic 
Specimens, preparation of .. 

EMBOSSING 
Methods of 
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ENGINEERING AND 

METHODS 
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Applications of 
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Coatings chart 
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Laminates 
Laminates in printed circuits 105 
Preparation of 101 
Production of 
Properties chart 
Properties of 
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Use as plasticizer 
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Adhesives chart 
Characteristics 
Coatings chart 
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Extrusion of 
Film and sheeting 
Films chart 
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ins chart 
Manufacturers of 
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Preparation of 
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ETHYLENE AND FLUORO- 
ETHYLENE 

ETHYLENE POLYMER (See 
Polyethylene) 

EXPANDED PLASTICS (See 
also Foamed Plastics and 
Foaming Plastics) 

Cellulose acetate, cellular .. 612 
Foaming agents 
Isocyanate 
Manufacturers of 
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EXPANSION, THERMAL .... 
Properties Chart 


EXTENDERS (See Fillers) 
EXTRUSION 
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Cellulose acetate butyrate .. 546 
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743, 
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for 
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Dies for 
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Equipment for 
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Kel-F 
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Temperature control 536, 746, 
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Vinyl, rigid and non-rigid .. 
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Cellulose nitrate 

674, 676, 677, 678, 
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Finishing acetates 
Finishing acrylics 
Finishing cellulose nitrate .. 
Finishing nylon 
Lacquers for metallizing .. 
Lacquers for wood 
Laminates, machining 
Metal inlaying 
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Nylon. . 674, 676, 677, 678, 680, 
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Sawing nylon .............. 674 
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UE WO a ken cssonecca 678 
Vulcanized fibre .......... 235 
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FABRICS (See also Fibers) 
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Resin treatments for ....... 249 


FIBERS (See also Fabrics and 
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Coating processes .......... 413 
TE a ine 6 wende ceaiwes 416 
re 416 
Ethyl cellulose ............. 409 
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po PO er 413 
NE OR 6g ads vavexeeees 862 
Forming thermoplastic sheet 580 
reer rey Sr 425 
BE bb cui dbint co het 115, 408 
Laminated film ............ 428 
i RES ee AEE 414 
Low pressure laminating 
Rr re 870 
ee aE on. 5. eehebnes 412 
Manufacturers of .......... 894 
Seo uek ka wen se 178, 429, 430 
ere 427 
Polyester, Mylar ........ 178, 430 
Polyethylene ........ 408, 580, 592 
Polyvinyl acetal ........... 220 
OPT OTe eS Pee ee 427 
Pe Ge Wes nveddanvocees 418 
Rubber, hydrochloride ..... 208 
BEE Kecsidhs cv keeupeareels 429 
Sheet, forming thermoplastic 580 
Styrene, high impact .... 198, 200 


Styrene and modified styrene 408 
Styrene copolymers. . 580, 592, 595 


Vacuum forming ........ 408, 583 
ue 407, 427, 582, 594 
}, Fhe |. eee 862 


FINISHING (See Fabricating 
and Finishing) 

FLAMMABILITY Properties Chart 

FLEXURAL STRENGTH .... 

Properties Chart 

FLOUR FILLERS ........... 279 

FLUORIDES (See Fluorothene, 
Bakelite; Kel-F; and 


Teflon) 
FLUORORUBBERS .......... 208 
FLUOROTHENE, BAKELITE 552 
Compression molding of .... 490 
Bea OE a keh ces ows 592 
Injection molding of ........ 486 
Properties chart ..... facing 843 


FOAMED PLASTICS (See also 
Expanded Plastics and 


Foaming Plastics) ....... 117 
Foaming agents ............ 322 
ee 145, 609 
Prepemetion Of ..ccscsccvces 118 
Thermosetting ............. 119 
a Peer 193 
, < S| Seerere oe 118 

FOAMED PLASTICS CHART 843 

FOAMING PLASTICS ....... 609 
Cellulose acetate, cellular .. 612 
Foaming agents ............ 322 
A eres 609 
PRD 6c cncdy ns icacds 610 
Polyethylene ............... 614 
| ERA AY oe ae > 616 
Styrene, fabricating type ... 625 
Styrene, material types ..... 620 
Styrene, moldable type .... 619 
Re ees Ree 615 

DRE Roses cevaieade. 10, 579 
Copolymer sheet .......... 592 
Mechanical forming thermo- 

Se GE ok sided esas 590 
Methods of, sheet .......... 583 
re rer 590 
Pressure forming .......... 588 
SE a cv co ceeeassbeined 590 
Techniques of, sheet ....... 591 





Thermoplastic sheets ....... 530 
Vacuum forming thermoplas- 
Se ers 533 
FOUNDRY PRACTICE 
Molds, phenolics for ....... 170 
FURAN RESINS ............ 133 
py. Pt errr 133, 265 
Adhesives chart ............ 844 
ComRRNO 3... £05 ccedsee Ge 133 
Coatings chart: 6.3.36. 850 
Manufacturers of .......... 894 
Properties chart ..... facing 843 
FURFURAL (See Furan 
Resins) 


FURFURYL ALCOHOL (See 


Furan Resins) 


GLASS 
Fibers properties chart .... 856 
Fibrous, manufacture of .... 286 


PEE cv scneckssexcnasGten 279 
Laminate use of ............ 382 
Laminates properties chart.. 866 
Se cohen vied eatin aes ae 291 
Reinforcements, fibrous .... 286 


GLASS FABRICS 
(See Fabrics) 


GRE ch ould SS 11 
GLUE AND GLUING (See 
Adhesives) 
CR: k's ob heaecucdeee 804 
Manufacturers of .......... 894 
GREOTE ac ka hoc ew a 204 


HARDNESS 
Properties chart ...... facing 843 
HEAT CONDUCTIVITY 
Properties chart 
HEAT DISTORTION 
Properties chart 
HEAT SEALING 


BI saws 60 SREA Vee 830 
pe eee eere 425 
Equipment for ............ 828 
Film and sheeting .......... 425 
High-frequency ............ 830 
I 3k we 4.A. so sccne aves 114 
Polyethylene, high-modulus. 115 
Power requirements for .... 426 
MBAS ob N 6 oc dN Se o's bec 828 
HEATING 
pe Bere eget 746 


Mold and preform tempera- 
tures ....506, 512, 514, 516, 526 


Preheaters, dielectric ...... 768 
Preheating alkyds .......... 510 
Preheating melamine formal- 
IE iis seis 5 nde sk wekae 516 
Preheating phenolics ....... 501 
Preheating urea formalde- 
DOES ks cigesi'. epeeeiaes 27 
Vacuum forming, heaters for 5%3 
HOBBING PRESSES ........ 809 
Manufacturers of .......... 894 
HONEYCOMBS 


Sandwich construction, use of 4!" 
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fe fo 79 
\dhesives chart ............ 844 
oatings chart ............ 850 
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IMPACT STRENGTH 
Properties Chart 
INDEX OF REFRACTION 
Properties Chart 


INJECTION MOLDING ..... 9, 451 
Aer: «sna sschaddes 6 ced i's 452 
Annealing of molded parts .. 458 
Cellulose acetate .......... 460 
Cellulose acetate butyrate .. 460 
Clem GN 6 oinb. Mos bcs ceign es 737 


Coloring and compounding.. 743 
Compression presses used for 764 


Cylinders for nylon ....... 468 
Equipment for ............. 737 
Fluorothene, Bakelite ...... 486 
Gates, restricted 453, 463, 478, 494 
Granulators for ........... 742 
Ne eh anes o 05s concen 464 
Machines, elements of ...... 737 
Machines, types of ........ 737 
Mold lubricants ........ 328, 478 
Mold pressure ............. 476 
Molding temperatures for 
Bakelite fluorothene ..... 487 
Molding temperatures for 
MAW aides veressscisde 465 
Molding temperatures for 
polyethylene ............. 472 
Molding temperatures for 
MEE Bile dao ai faces sane 493 
PEE RGU Abe sind Oe adm oe 468 
PRED, Sa cocee dade. 472 
PO oo vis onic watonaven 476 
Pre-plasticizing 478, 494, 737, 738 
SE BB boss dickies vied 737 
ee a OR Pere ee 202 
Styrenes, special ........... 480 
Temperature control in .... 738 
WAR ei ain Sa onl 0c cei 490 
Weigh feeders ............. 742 
Weigh feeding ............. 480 
INORGANIC PLASTICS .... 134 
Cold-molding plastics ...... 134 
Glass-bonded mica ........ 134 
INSERTS 
Manufacturers of .......... 894 
ION EXCHANGE RESINS .. 136 
AeryesBased onc cicccsccss 55 
I Shhh is acs aden atnder 136 
Applications of ............ 138 
Films or membranes ........ 139 
Industrial uses ............ 139 
Metallurgical applications .. 138 
Manufacturers of .......... 894 
Operation and equipment .. 138 
Pharmaceutical and medical 
Mart Seite dbeeind dean 139 
Wi ia neds, osdice’ 136 
Water conditioning ........ 138 
ISOBUTYLENE RESINS 
Coatings chart ............ 850 
‘SOCYANATE RESINS ..... 145 
MN Wiese bie cd dnin' 146 
Applications of ......... 146, 147 


ndex 


OR ee ee 147 
Beestemers. ..... 60 ees. 146 
Daa... 666885 CORSE 145, 609 


IZOD IMPACT STRENGTH 
Properties Chart 


NE 4 ch ee hehe «'p. cain ba 115 
Die design for .......... 464, 556 
NS PEE 556 
IDEA bhaeiida nn c+ vince dee ee 115, 408 
INE Xk pila sida x a> Seiden 862 
eS reer errr e tT 556 
Injection molding .......... 464 
Manufacturers of .......... 894 
Molding temperature ...... 465 
Preparation of ............. 115 
Properties chart ...... facing 843 
Se re 115 


LABORATORY PRESSES 


Manufacturers of .......... 894 
LACQUERS (See Coatings and 
Paints) 
LAMINATED FILM ......... 428 


LAMINATED WOOD (See 
Wood, Modified) 

LAMINATES (See also Lam- 
inates Properties Chart and 


Laminating) ........c00. 364 
Applications of..... 370, 374, 428 
eee Peper 366 
Decorative, production of .. 386 
SINE TD vininss 0.0 HAs nes dbine 103 
SN clin uals eens 365 
i Racks 066 vid wake 368, 374 
High-pressure ............. 365 
PE chick niwhnnsinncd 368 
Low-pressure .............. 372 
Low-pressure laminating 

re 870 
ids cin esas cues 658 
Manufacturers of .......... 894 
nN  POCTTTER Te 365, 382 
eh ay wihpiion aie » sate 384 
re er 177 
ae 384 
Printed circuits ............ 105 
Pyeeetiees OF... oc icccccess 769 
OE rr re 365 
Properties chart ...... facing 843 
Reinforcements, asbestos. 298, 302 
Reinforcements, fabric ..... 298 
Reinforcements, fibrous glass 286 
Reinforcements, glass mat .. 303 
Reinforcements, metal ...... 303 
Reinforcements, non-woven 

ES PR Pe Pe eee 302 
Reinforcements, paper ...... 298 
Reinforcements, sheet ...... 298 
Sawing of ........... 1... 658, 771 
Sheet reinforcements for .. 298 
Sheet stock for ............ 382 
i (i Me wc ctin eee 638 
Tubing and rods .......... 384 

LAMINATES PROPERTIES 

EE a Gdnkscenecedeeen 866 





LAMINATES AND REIN- 
FORCED PLASTICS (See 
also Reinforced Plastics) 10, 362 
LAMINATES AND SAND- 
WICH CONSTRUCTIONS 400 
LAMINATING (See also Low- 
Pressure Laminating Res- 


eee ee 382 
Compression presses for ..764, 770 
0 EES 386 
Decorative laminates, pro- 

CE rer 386 
Equipment for ............. 769 
Film and sheeting .......... 414 
Industrial laminates, produc- 

2 aE ry 382 
Low-pressure .............: 386 
Low-pressure laminating res- 

ee 870 
Molded-laminated parts .... 384 
es ces x ose 384 
ES ELIE ee re 771 
Sheet stock production .... 382 
PE GE ek ciswesces 658, 771 
ees din kk wed 771 
Tubing, production of lamin- 

SE Meso hae Wenes sane ee 384 

Rs. oh kiwis poe Gd oid 792 
Manufacturers of .......... 894 

LIGNIN PLASTICS .......... 78 
Laminates properties chart.. 866 
Manufacturers of .......... 894 

LIGNOCELLULOSE 

lf ee 78 
Agricultural residue com- 

Re inbncccdsbesescs 79 
Applications of ............. 78 
CEL shits deeséceeees 78 
ehh Bint dards pec da swe 78 

LIQUID STABILIZERS ...... 333 


LOSS FACTOR... Properties Chart 
LOW-PRESSURE LAMINAT- 
ING (See Laminates, 
Laminating, and Rein- 
forced Plastics) 
LOW-PRESSURE LAMINAT- 
ING RESINS CHART .... 870 
LUBRICANTS, MOLD .... 328, 478 
LUMINESCENT MATERIALS 
Manufacturers of .......... 894 


M 


MACHINERY AND EQUIP- 
MENT (See also specific 


aR ee 698 
Manufacturers of ........... 894 
MACHINING (See also specific 
materials) 
Acrylics 674, 676, 677, 678, 680, 683 
EE a ee 681 
Buffing laminates .......... 660 


Cellulose acetate.... 674, 678, 683 
Cellulose acetate butyrate .. 
674, 678, 683 
Cellulose nitrate ........... 
674, 676, 677, 678, 680 


Drill speeds and feeds ...... 659 
Drilling acrylics ........... 676 
Drilling cellulose nitrate .... 676 
Drilling laminates .......... 659 
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Drilling nylon ............. 676 
Finishing acetates .......... 683 
Finishing acrylics .......... 683 
Finishing cellulose nitrate .. 684 
Finishing nylon ............ 684 
EGNOS so stkis oe bb es ids 658 
Laminates, sawing ......... 658 
Laminates, shearing ........ 658 
Metal inlaying ............. 668 
Milling laminates .......... 659 
Nylon 674, 676, 677, 678, 680, 684 
Planing laminates .......... 660 
EE» cttpce ean a\bOcinlabdiddie 681 
ed seka. cided 674 
Punching laminates ........ 660 
Sanding laminates ......... 660 
Sawing acetates ............ 674 
Sawing acrylics ............ 674 
Sawing laminates .......... 658 
Sawing nylon .............. 674 
Sawing polystyrene ........ 674 
Shearing acrylics .......... 680 
Shearing cellulose nitrate .. 680 
Shearing laminates ......... 658 
Shearing nylon ............ 680 
Tapping acrylics ........... 677 
Tapping cellulose nitrate ... 677 
Tapping laminates ......... 659 
en eeer 677 
Thermoplastics ............ 670 
Turning acetates .......... 678 
Turning acrylics .......... 678 
Turning cellulose nitrate ... 678 
Turning laminates ......... 660 
RUN GD 64 5s 6 ccc cnc 678 
Welding thermoplastics .... 668 
EE EE 838 


MALEIC ESTER RESINS 


(See Alkyd Resins) 


MANUFACTURE OF 


PLASTICS (See specific 
materials) 


MANUFACTURERS ......... 894 


MARKING (See Decorating 
and Printing) 
MATERIALS (See specific ma- 
terials) 


MECHANICAL STRENGTH... 


Properties Chart 


MELAMINE RESINS ........ 73 
RD ESE re 73, 264 
Adhesives chart ........... 844 
Applications of ............ 73 
Coatings chart ............. 850 
II ls stead aes 318 
Compression molding of .... 514 
0 ene 280, 514 
Laminate use of ............ 382 
Laminates properties chart.. 866 
Manufacturers of .......... 894 
eer 514 
Properties chart ...... facing 843 
PUOMNNTD CE ciciisccvcedes 514 
Textile treatments ......... 249 
Shrinkage, mold ........... 520 

METAL INLAYING ......... 668 

METALLIC STABILIZERS .. 332 

METALLIZING ............. 662 
Chemical reduction ........ 666 
I eon 6 uid ha ain 666 
Electroplating ............. 666 
ee SP seveddadexe see 664 
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Materials for .............. 662 
Miethote- 46...c0i s ivtivuas 662 
Printed circuits ........... 662 
Vacuum plating ........... 662 
Vacuum sputtering ......... 666 
METHACRYLATE 
(See Acrylics) 
METHYL CELLULOSE 
Adhesives chart ........... 844 
Manufacturers of .......... 894 
MICA 
PEO i. 0 cskcwesvine cheeten 279 
Glass-bonded .............. 134 
Manufacturers of .......... 894 
Properties chart ...... facing 843 
MILLING (See Machining) 
MILLING MACHINES ...... 799 
Manufacturers of .......... 894 
MINERAL FILLERS ......... 279 
MINERAL PRODUCTS 
Material for plastics ........ 308 
MODELS 
Manufacturers of .......... 894 
MOLD LUBRICANTS ..... 328, 478 
MOLDING (See also specific 
type) 
OD rks ods ne 630 
Slush molding ............. 630 
MOLDING COMPOUNDS, 
RESINS AND ........... 26 
MOLDS (See also specific 
items) 
Alkyd, compression ........ 508 
Casting, acrylic .......... 600B 
ar ee 607 
Design for acrylic ......... 452 
Design for phenolics ....... 501 
Design for Teflon .......... 522 
Design for urea ........... 526 


Die design for Kel-F.... 464, 556 
Die design for polyethylene 541 


Dies, extrusion ...... 536, 538, 746 
Dies for mechanical forming 590 
ES oii dA 607 
Film and sheeting ...... 536, 541 
Lubricants for ......0.ss00% 328 
Lubrication of ............. 478 
Manufacturers of .......... 894 
Mold making, equipment for 792 
Nylon, design of .......... 469 
Plastisol molding .......... 630 
Preperation Gf ..isdisecsis 328 
Shrinkage ...... 455, 506, 520, 523 
Sprayed metal ............. 812 
eer ee ae 526 
Vacuum forming .......... 591 
MONOFILAMENTS 
(See Fibers) 
MYCALEX 
Glass-bonded mica ......... 134 
Properties chart ...... facing 843 
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NATURAL GAS 


Use in plastics industry .... 308 
NATURAL RESINS ......... 158 
RUS 9500s dk sbtevebing 265 
Adhesives chart ............ 844 
peer ee Lee 158 
ROS 0.0866 svisteacupiies 160 





| eet Peer oe es | 158 
Black East India ........... 158 
Com 5 eric Fi A 160 
Coatings chart ............. 850 
| reper eee. ven = 158 
Pr eeerer ee 158 
PED: ev cddvsccakeaceuse 158 
PETE errr ke 158 
Re ee Pere hy 158 
a Basar. + occa thine 158 
po ERO A Hee | 206 
Adhesives chart ............ 844 
NITRILE RUBBER .......... 205 
NITROCELLULOSE 
(See Cellulose Nitrate) 
NYLON RESINS ............ 162 
Applications of ............ 162 
Eee 162 
Characteristics of .......... 162 
CNN 6. I EG 163 
Coatings chast 22. <i. eks 850 
Tillie. oiccics. eee 676 
Mestresion of .5. 6 cisliVi 560 
Fibers properties chart ..... 856 
Pile Ghats. 6.00553. 06 862 
Pe Se 684 
Injection molding .......... 468 
Laminate use of ............ 382 
Laminates properties chart .. 866 
Manufacturers of .......... 894 
GE fens bis cba bbe 469 
Properties chart ...... facing 843 
ee Pere a eee 674 
ee eee 680 
Tapping and threading .... 677 
WUE: eevee ep ccviapeecuee 678 
ro, Mee reretereTs ee 162 


OIL-REACTIVE ESTER RESINS 


Coatings chart. ......6s0..0s8 850 
OLEORESINOUS MATERIALS 

Adhesives chart ...........- 844 

Coatings chart ............. 850 


OPTICAL PROPERTIES 
Properties Chart 


ORGANOSOLS ............-- 218 


PAINTS (See also Coatings) 


Composition of ............ 256 
Lacquers, composition of ... 258 
DORE BIR) se ovedeees scsi 358 
Used in decorating ........ 685 
PERFORATED FILM ....... 427 
PETROLEUM 
Petrochemicals ir ~ istics ... 308 
PETROLEUM RESiNS ....... 84 
eG: WE sei 6 cee 0s vets 84 
CI da okccivatoudeibent 84 


PHENOL-FORMALDEHYDE 
RESINS (See also Phenolic 
RESINS (See also Phenolic 


Applications of ............ 170 
Premeetieds G6 ce. civs se vekess 169 
PHENOL-FURFURAL 
SINE Sg Wisc vcd cckebun 174 
Properties chart ...... facing 84 
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p SNOLIC RESINS ........ 169 
brasive wheels, use in .... 172 
Ce re rrr S | 264 
\dhesives chart ............ 844 
\sbestos compounds ...... 170 
‘ast phenolics ............. 174 
Pr Pe rrr rrr re Ser 604 
Nagtie® FORMS 262 5c scncs.e. 172 
Coatings chart .......4..... 850 
Cole TE: inna ds.0<0,>0 316 
Compression molding of .... 500 
FER EO cceuescthivacane 278 
Fomill.. jis ace Rs Rake ae cach 610 
Foundry molds, resins for . 170 
impregnating resins ....... 172 
Industrial resins ........... 170 
Laminate use of ........... 382 


Laminates properties chart . 866 
Low-pressure laminating res- 


PAE on Ch daa kas hGd Leos 870 
Manufacturers of .......... 894 
Molding compounds ........ 169 
Preparation of ............. 169 
PRT. Fik.oa os cenecs. 160 
Properties chart ...... facing 843 
Pi EE 5. hss bade eee 170 
Rubber-phenolic compounds 170 
Structural boards with ...... 172 
pe Se 638 
Transfer molding of ........ 500 
We Me ME nc cicccesscs 258 
Wood, use with ........... 172 


PHOSPHORESCENT PIG- 
MENTS (See Luminescent 
Materials) 

PHYSICAL PROPERTIES 

Properties Chart 

PHTHALIC ACID RESINS 
(See Alkyd Resins) 

PIGMENTS (See Color and 


Coloring) 
PIPES (See Tubes and Pipes) 
PLANING MACHINES ...... 792 
Manufacturers of .......... 894 
yO os = | ee 340 
Performance demands ...... 342 
Plasticizers chart .......... 878 
PUI Ge iia 0 uss ch ds i 344 
Oo ee 342 
PLASTICIZERS CHART .... 878 
PLASTICS INDUSTRY, 
EEE dinic.va ¢ha.oo0 << 9 
PLASTICS, PRIMER OF .... 9 


PLASTICS FILMS CHART .. 862 
PLASTICS PROPERTIES 


SMEs vgiaens seus facing 843 
PLABTIRGMESS. .ci nc cccecss cok ae 
PLASTISOL MOLDING ..... 630 
PLASTISOLS 

Ee S55 5s 6k > o Gara erenin 606 
Se 259, 414 
SN aa dc cntes 630 
Low pressure injection 

MUEEE 6s bbb duc beciiesss 633 
Manufacturers of .......... 894 
ME OE Sd, cao cain den cnn 630 
a 630 
Rotational molding of ...... 632 
Slush molding ............. 630 
Manufacturers of .......... 894 
Sandwich construction ..... 400 


POLISHING (See Fabricating 
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and Finishing, also Ma- 
chining) 
POLYACRYLIC ESTERS 
(See Acrylics) 
POLYACRYLONITRILE 
(See Acrylonitrile Resins) 
POLYAMIDE RESINS 
(See Nylons) 
POLYBUTADIENE (See Bu- 
tadiene Polymers and Co- 


polymers ) 
POLYCHLOROTRIFLUORO- 
ETHYLENE (See Kel-F) 
POLYESTER RESINS ....... 176 
pO SES ae 264 
Adhesives chart ........... 844 
Applications of ............ 177 
EEG bta Nbc Caawe cee 178, 606 
Characteristics of .......... 177 
ee Os cca ceeds 317 
SE ae rs 6 oes baa awes 178 
EE a iWaw vous coe bs. 178, 430 


Film, Mylar ...... 178, 429, 430 
Laminates properties chart . 866 


Laminates, use in ..... 177, 382 
Low-pressure laminating 
ee ere 870 
Manufacturers of .......... 894 
Mineral-filled ............. 178 
Molding powders .......... 178 
Mylar film ....... 178, 429, 430 
IIE “6 a's oincecie'> sw Stead 178 
og ES errr 176 
Properties chart ....... facing 843 
Reinforced plastics, use in .. 177 
Sh eRe ec aeis 3 i's Fe bh 208 
_ ke ae 638 
POLYETHYLENE ........... 113 
Applications of ............ 114 
Coating paper with .... 540, 542 
Coatings chart ............. 850 
Coatings, extrusion ........ 542 
Coatings for fabrics ........ 253 
Te ere 316 
Dry COMPING 2.2.2... 60s cede 743 
NY ee 540 
Film and sheeting . 408, 580, 592 
Film, extrusion of .......... 541 
es cite cnacoude 862 
RAs ihn dg 6440 65.05 6% 614 
Heat sealing of ............ 114 
High-modulus ............. 114 
Injection molding .......... 472 
Manufacturers of .......... 894 
Molding temperature ....... 472 
iy | ea 544 
Re 113 
Properties chart ....... facing 843 
lO SERS ee 114 
Wire extrusion ............ 544 
POLYETHYLENES, HIGH- 
EE oo cae enon ts 114 
Applications of ............ 115 
. .  & da Ee 115 
lk rr 114 


POLYINDENE (See Couma- 
rone-Indene Resiiis) 
POLYMERS, VINYL 
(See Vinyl Polymers & 
Copolymers) 
POLYMETHACRYLATE 
(See Acrylics) 


POLYSTYRENE 
(See Styrene) 


POLYSULFIDES ............ 207 
Adhesives chart ........... 844 
Contings chart ...........: 850 
Properties chart ....... facing 843 

POLYTERPENE RESINS .... 84 
Coatings chart ............ 850 
Manufacturers of .......... 894 
Preparation of ............. 84 
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POLYTETRAFLUOROETHY- 

LENE (See also Teflon) 
| ae 862 
Manufacturers of .......... 894 
Properties chart ....... facing 843 
POLYTRIFLUOROCHLORO- 


ETHYLENE (See Kel-F) 
POLYURETHANE RESINS . 178 


Applications of ............ 147 
Development of ........... 145 
PRE, GE ncvacesiacsens 145 


POLYVINYL ACETALS (See 
Vinyl Polymers and Co- 
polymers) 

POLYVINYL ACETATE (See 
Vinyl Polymers and Co- 
polymers) 

POLYVINYL ALCOHOL (See 
Vinyl Polymers and Co- 
polymers) 

POLYVINYL ALKYL ETH- 

ERS (See Vinyl Polymers 
and Copolymers) 

POLYVINYL BUTYRAL (See 
Vinyl Polymers and Co- 
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(See Vinyl Polymers and 
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RIDE (See Vinyl Poly- 
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DONE (See Vinyl Poly- 
mers and Copolymers) 
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POSTFORMED LAMINATES 384 

POWER FACTOR 
(See Dissipation Factor) 

PREFORMS AND 
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aa sk ane vie bse. 510 
Compression molding . 501, 511, 
514, 522, 768 


Equipment for ............. 812 
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SE iitibabakekatsadada 398 
AEE ree oe 812 
Reinforced plastics ......... 832 
EES es 522 


PRE-PLASTICIZING 478, 494, 738 
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PRIMER OF PLASTICS ..... 9 
PRINTING 
See. oc Hiiasicade 423 
GI nckkd ccienicbesavlens 420 
RAINS co vccccncceont 423 
I TE nbs « teow hbdeed bynes 418 
eee Tere ee 420 
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ND ioc caneseekkae 423 
PROCESSING (See also spe- 
cific materials) .......... 9 


PROPERTIES (See Properties 
Chart and specific mate- 
rials and properties) 


PROTEIN PLASTICS ....... 179 
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Adhesives chart ........... 844 
Applications of ............ 180 
SE ued tek i tietbeuns 180 
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Molding, contact ........... 393 
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Molding, pre-impregnated 
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Molding, premix ........... 399 
Molding, wet layup ........ 398 
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Molds, matched metal ..... 394 
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REINFORCEMENTS (See 
Fillers, Laminates, and 
Reinforced Plastics) 
RESIN ASBESTOS COM- 
POSITIONS (See Asbestos) 
RESINS (See specific materials) 
RESINS AND MOLDING 
COMPOUNDS ........... 26 
RESINS FOR COATINGS ... 254 
RESINS FOR FABRIC COAT- 


ME Khb0624005505apebes 251 
Coating processes .......... 252 
Techniques, development of 251 
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RESISTANCE, CHEMICAL 
Properties Chart 
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Properties Chart 
RESISTIVITY .. Properties Chart 
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Manufacturers of .......... 894 
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ROSIN (See Natural Resins) 
RUBBER, CHLORINATED .. 208 


Adhesives chart ........... 844 
Coatings chart ............. 850 
Coatings for fabrics ....... 253 
Properties chart ...... facing 843 
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Coatings chart ............- 850 
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RUBBER, NATURAL AND 

SYNTHETIC (See also 
specific rubber compounds) 204 
Abrasion resistance .... 205, 206 
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Adhesives chart ........... 844 
NE ddkctosnksrnnananl 205, 264 
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sth as omeddaen 204, 264 
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Hydrochloride film ........ 208 
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Manufacturers of .......... 894 
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Polychloroprene ....... 206, 264 
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Polymers, organic .......... 207 
Po ee ee 207, 264 
Properties chart ....... facing 843 
Reclaimed rubber .......... 263 
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RUBBER, SILICONE ... 195, 207 
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,  ieeaSyces 400, 614 
Applications of ........ 400, 402 
Cellulose acetate in ........ 400 
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Manufacturers of .......... 894 
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Heat Sealing) 
SHAPING MACHINES ...... 792 
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SHEET FORMING (See Forming 
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SHEETING (See Film and 
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SILICONE RUBBER (See 
Rubber, Silicone) 

SILK SCREENING ..... 420, 688 
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SLUSH MOLDING (See 
Plastisol Molding) 

SODIUM CARBOXYMETHYL 
CELLULOSE (See Car- 
boxrymethyl Cellulose) 
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STAMPING (See Decorating) 
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STYRENE POLYMERS AND 
COPOLYMERS ........... 196 
STYRENE RESINS .......... 200 
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KEL -F °FLUOROCARBON POLYMERS 


products of 


THE M. W. KELLOGG COMPANY 
Chemical Manufacturing Division 


P. O. BOX #469, JERSEY CITY 3, NEW JERSEY 


KEL-F fluorocarbon polymers are a series of specialized products with a diversified range of industrial uses. In the form 


of molding powders . 


. . dispersions . . . oils, waxes, and greases ... elastomers ... acids . . . and printing inks, they are 


known for outstanding resistance to chemical and corrosive attack, temperature extremes, high pressures, and weathering. 


Basically the chemical construction of the KEL-F polymer is a carbon skeleton sheathed in a fluorine-chlorine outer 
covering in a ratio of three to one, respectively. The fluorine is responsible for chemical inertness and zero water 





absorption; whereas the chlorine imparts the exceptional flow and load-bearing characteristics. This unique molecu- ACE 
lar construction translates into an array of general properties which can be counted on to operate satisfactorily under the 
most difficult conditions. MO! 
COh 
GENERAL PROPERTIES KEL-F fluorocarbon oils, waxes, and greases are low mo- 
lecular weight polymers of chlorotrifluoroethylene. These 
@ CHEMICAL INERTNESS products form an homologous series of compounds. Oils 
© RESISTANCE TO HEAT AND COLD refer to those KEL-F products that are liquid at 25 de- 
© HIGH IMPACT STRENGTH ees C.; waxes are those products that are solid at 25 si Sy 
egrees C.; and greases are those KEL-F oils and 
© HIGH COMPRESSIVE STRENGTH waxes which contain thickening agents. The entire line of FOR 
®@ LOW COLD FLOW KEL-F oils, waxes, and greases are characterized by their MO) 
@ EXCELLENT DIMENSIONAL STABILITY extreme thermal stability and chemical resistance; ex- 
© ZERO MOISTURE ABSORPTION cellent electrical characteristics; and very good lubricat- col 
ing qualities. 
@ EXCELLENT ELECTRICAL CHARACTERISTICS 
KEL-F FLUOROCARBON ELASTOMERS 
KEL-F FLUOROCARBON MOLDING MATERIAL ies cecal i aa tages , é' 
: : : e -F fluorocarbon elastomer is a fluorocarbon rub- 
(high or low density powder) ber with an unusual combination of elastomeric proper- a 
# 300... for high temperature service (unplasticized) ties, chemical resistance, and thermal stability. Chemically, MA 
# 270... for less severe temperatures (unplasticized) EL-F fluorocarbon elastomer is a fully saturated fluoro- 
# 300—P25 ... for greater flexibility and toughness carbon polymer containing more than 50% fluorine by PO! 
(plasticized) weight. Elasticity, combined with high strength, has been 
attained by incorporation of methylene groups—CH.—in RES 
the normally rigid highly fluorinated polymer chain. 
MOLDING, FABRICATING 
AND COATING SERVICES AVAILABLE KEL-F FLUOROCARBON PRINTING INKS 
More than 80 companies throughout the country are now KEL-F fluorocarbon printing inks are ideal for color coding 
qualified to render designing services, custom molding, or spiral striping of electrical wire insulation. These fluoro- 
and to supply molded sheets, molded rod, extruded strip, carbon inks are answering the needs of all branches of the 
extruded wire coatings, extruded rod, extruded tubing, electronic and electrical industry in the coding and identifi- — 
“spaghetti,” and thin film. cation of complex circuits and components. AC! 
KEL-F FLUOROCARBON DISPERSIONS TECHNICAL INFORMATION AVAILABLE = 
# NW-25TR ... for standard spraying Bulletin # 1-1-55 ET Ee Te and 
9 : . ¢ Bulletin -1-55 . . . physical, electrical, chemical, an 
# N-2... for spread, dip and flow coating mechanical properties of KEL-F plastics. 
KEL-F fluorocarbon dispersions of high polymer fluoro- a ? : , : 
carbon resin in volatile organic compounds are being Sa See ise” techniques for molding and ex- 
employed for dip or spray coating of metallic and certain rs 7 
non-metallic surfaces. Smooth, non-porous, and non-peel- ¢ KEL-F Fluorocarbon Dispersions Manual 
able coatings are obtained that are corrosion resistant, 
a (self ay eet pow ne pl we 7 and sony a * KEL-F Acids 
resistant. The coating has exceptional adhesion to the base : a 
material and has essentially the same properties as ¢ KEL-F Fluorocarbon Oils, Waxes, and Greases Booklet. PO 
KEL-F resin in molded form. 
ALSO—Detailed application reports are available of prod- FIL 
KEL-F FLUOROCARBON OILS, WAXES, AND GREASES ducts and processes in the electrical, chemical, and equip SH 


ment fields which utilize KEL-F plastic. All technical in- 


#1 ... light oil # 40...soft wax formation sent gladly en request. 

o 2 oe . Se . . en oe WRITE FOR—the KEL-F BUYER'S GUIDE list- 
#10 ... heavy oil # 200... hard wax ing sources of supply and principal products and 
#3-200 ... very heavy oil # 90... grease services. 


Chemical Manufacturing Division, P.O. Box 469, Jersey City, N. / 


SUBSIDIARY OF PULLMAN INCORPORATED 





@® Registered trademark of The M. W. Kellogg Company's fluorocarbon produ 









PRODUCT 










ACETATE 
MOLDING 


Celanese Plastics are the result of many years of 
oractical experience and pioneering research in plas- 
tic applications. This experience is readily available 





@ PLAS 


Tics 


.. the Pout name im plastics 










DESCRIPTION 


One of the toughest of the molding plastics, Celanese 
Acetate combines high impact, tensile and flexural 
strength, shatter resistance, color permanence and free- 
dom from objectionable odor. The material molds and 
extrudes readily with a high gloss finish. Available in a 
number of formulations—in a wide range of transparent 
and opaque colors. 


to you through specific literature, technical bulletins, 
and on-the-spot assistance from the Celanese Sales 
Staff or the Product Service Department. 
















APPLICATION 


For toys, electrical parts, housings, 
personal items, housewares, tool han- 










dles, sunglasses, containers. 
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FORTICEL™ 
MOLDING 
COMPOUNDS 







® 





Forticel (cellulose propionate) is an outstanding thermo- 
plastic molding compound — with an excellent balance of 
physical and mechanical qualities. It has good form re- 
tention and dimensional stability, high impact and tensile 
strength, good weathering characteristics, and unusually 
fine moldability. Forticel is free of unpleasant odor and 
has a molded surface with outstanding gloss. Available 
in a number of formulations—in a range of colors. 








Fountain pens, telephone housing, 
automobile steering wheels, knobs 
and buttons, optical frames, electri- 
cal housings, toothbrush handles. 




















MARCO" 
POLYESTER 
RESINS 


' — 


Thermosetting liquid resins adaptable to a variety of 
fabricating techniques. Available in a number of formu- 
lations which can be blended to acquire specific physical 
properties in finished product. Tack-free cures at ordinary 
room temperatures. Cured Marco Resins exhibit excellent 
resistance to moisture, heat, weathering, and most chemi- 
cals. Special thixotropic formulations for hand lay up 
fabrication will not ‘drain’’— provide even coating and 
impregnation. Marco Resins can be pigmented to pro- 
duce any desired color. 








For boats, auto bodies, corrugated 
and fiat sheet, housings, tank and 
tank linings, swimming pools, truck 
bodies, miscellaneous laminates, cast- 
ings and coatings. 














ACETATE 
SHEETING 





Celanese Acetate Sheeting and Film offer crystal clarity, 
flatness, water and grease resistance, moisture vapor 
permeability, dimensional stability and excellent aging 
characteristics. Available in thickness from 0.0007” to 
0.250’’—Continuous lengths and cut sheets—clear trans- 
parent, transparent tints, opaque colors and special ef- 
fect. Can be vacuum formed, pressure formed, blanked, 
cut, stretched, riveted and cemented. 








Ophthalmic frames, lamp shades, ad- 
vertising displays, watch and instru- 
ment crystals, safety shields, and 
goggles, visible office records, protec- 
tive covers. For packaging of all 
types, backing for pressure sensitive 
tapes, sound recording tapes, metal- 
lic stamping foils, electrical and ther- 
mal insulation, flexible glazing and 
high vacuum metallizing 


















POLYETHYLENE 
FILMS and 
SHEETING 




















Available in thicknesses from 0.0015” to 0.075” in rolls, 
continuous (thin gauges) lengths, sheets to 0.125’. Ex- 
tremely tough, tear-resistant, chemically resistant, flexible 
over a wide temperature range. 


lf you are planning, designing, molding, or fabricating a plastic product, there is 
an experienced Celanese representative ready to assist you. 

Celanese Corporation of America, Plastics Division, Dept. 136-1, 290 Ferry Street, 
Newark 5, N. J. Canadian affiliate, Canadian Chemical Company, Limited, Mont- 
real, Toronto, and Vancouver. 









For packaging of fresh, frozen, and 
dehydrated foods, insulation tapes, 
shoe sole liners, rubber backing, pro- 
tective seat covers, and automotive 
spring liners, acid resistant flanges 
and gaskets. HF electronic insulation, 
and drum liners. 
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That preform was pilled on high speed, automatic equip- 
ment. It’s hard and precisely like thousands of others pro- 
duced for the same run — because it’s made of a dust-free, 
uniformly pelleted material that pours freely. It’s one of a 
range of Rogers RX Impact Phenolics formulated to make 
high strength parts easier and less expensive to mold. 

The bulk factor of these materials is only 3.5 to 1. This 
compactness is combined with a fast rate of cure. You can 
mold the material either by transfer or by compression 


almost as easily as general purpose phenolics. In addition, 
if you require special molding, physical or flame-resistant 
characteristics, we can vary RX formulations to produce 
tailor-made materials. 


Our technical representative nearest you will be glad 
to lend his assistance in applying Rogers RX Phenolics 
to your application. For engineering data, please write 
Dept. PE, Rogers Corporation, Rogers, Connecticut. 


ROGERS CORPORATION | g@™ 


ROGERS, CONNECTICUT 


PRODUCTS 


DUROIDS—for Gaskets, Filters, Electronic Devices, etc. ELECTRICAL INSULATION—for Motors, Transformers, Generators, etc. 
SHOE MATERIALS—for Counters, Midsoles, Liners, etc. PLASTICS—Special Purpose Molding Compounds and Laminates. 


SERVICES 


FABRICATING—including Combining, Coating, 
and Embossing. 
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DEVELOPMENT—Research and Engineering of New Materials, 
Parts, and Products. 





















Choose the <> 
RIGHT DOW PLASTIC 
for the right job! 











Today industry is turning more and more to plastics to solve the 
problem of producing better products at lower cost. And plastics are 
proving successful in an ever-increasing volume of applications. But, 
with the many new and wonderful plastics on the market today, it’s 
not easy for any manufacturer to select the proper plastic. He must 
consider the advantages, properties and limitations of the different 
® plastics in the light of fabrication techniques and functional require- 
DOW PLASTIC ments of their products. Few manufacturers have the engineering 
= facilities to evaluate plastics properly. In order to help them use the 
right Dow plastics for the right job, Dow maintains a complete technical 
service laboratory in which extensive studies are made of proper 
plastics application. Through this laboratory, and because of long 


| MADE OF 


















Styron is Dow’s trade mark for 
a family of polystyrene thermo- 
plastic molding compounds. 
















ee ee aad SS Sialoed experience in the field of plastics, Dow has an extensive knowledge 
formulations. of plastics and offers its service to you whenever needed. 









is an unmodified polystyrene possessing a high degree of clarity and water whiteness in 
STYRON 666 crystal grades. Its uniformity, cleanliness, optimum moldability and critical color contro} 
make it a prime grade molding material. 



















is a new, general-purpose polystyrene with improved molding characteristics. Studies show 
STYRON 688 that it has better flow behavior in the cavity and overcomes most mold surface “freezing” 


and sticking conditions. 


















is a heat-resistant formulation with excellent electrical properties. It offers good moldability, 
mechanical strength, heat resistance and unlimited color. It’s readily extrudable with high 
surface gloss and close dimensional tolerances. Extrusion equipment designed for polystyrene 
is well suited to Styron 700. 





STYRON 700 













is a medium-impact strength formulation. It was designed by Dow to bridge the gap between 
Styron 666 and Styron 475. 













STYRON 777 











is a rigid, tough thermoplastic with properties similar to polystyrene except for higher 
impact strength and greater elongation. Its unique qualities suggest its use in a wide variety 
of industrial applications. 





STYRON 475 
















is Dow’s new Kg sey sree poll plastic with impact strength two to three times greater 
STYRON 480 than Styron 475. Some ave applications are: refrigerator crispers and other components, 


hardware boxes, film reels and action toys. 



















is a medium heat-resistant grade of polystyrene. Two outstanding characteristics of 
STYRON 683 Styron 683 are (1) high heat distortion and (2) excellent moldability. Some typical uses 


are: battery cases and covers, radio cabinets, display racks, extruded film and sheet. 

















STYRON is Dow’s high-impact formulation in sheet form. Combined with modern vacuum or pressure- 
475 forming equipment, this plastic can mean lower production costs. It’s used for large area 
SHEET parts and for finished products like refrigerator parts, point-of-sale displays and others. 









you can depend on DOW PLASTICS 




















SARAN (a polyvinylidene chloride plastic) is a thermoplastic 
that is exceptionally resistant to chemicals, corrosion and mildew. 
Many durable molded and extruded products are made of saran 
. . . pipe, tubing and saran lined steel pipe; monofilaments for 
colorful fabrics and screening, multifilaments for carpeting, 
draperies, ete. 











ETHOCEL® (Dow ethylcellulose) is a remarkably tough material 
with excellent dimensional stability and amazing shock resistance, 
and it retains these qualities through a wide range of temperatures 
even after prolonged aging. Because of its superior properties, 
Ethocel is widely used in defense and industrial applications. 








DOW POLYVINYL CHLORIDE is gaining widespread popularity 
everywhere. Extremely resistant to chemicals, water, and wear, 
and attractively colored, it’s being used in seat covers, raincoats, 
shower curtains, as well as toys. In extruded form it appears in 
garden hose, wire covering, shoe welting, etc. 
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SIVROFOAM 


A DOW PLASTIC 





STYROFOAM® is Dow’s trademark for its polystyrene expanded 
40 times and is known throughout industry for its excellent 
thermal and electrical insulating properties. Lightweight, snowy- 
white, odorless, nontoxic, impermeable to water vapor, and absorb- 
ing only negligible quantities of water, it is highly recommended 
for low-temperature insulation, for buoyancy and for decorative 
novelties. 








COMING IN ’55... 


DOW POLYETHYLENE. Dow’s plans for 1955 include the produc- 
tion of this popular plastic that has already gained wide acceptance 
as a packaging film, wire covering, extruded pipe and for use in 
housewares, toys and other applications. 











STYREX® 767 — (a copolymer of styrene-acrylonitrile) is a rigid 
thermoplastic material which can be readily molded or extruded. 
It has a high critical elongation with good heat resistance and 
moderate toughness. Some typical uses are: tumblers, cutlery 
handles, bristles, rigid food containers and aerosol nozzles. 





sales offices 


161 Spring Street Building 
Atlanta 3, Georgia 

20 Providence Street 
Boston 16, Massachusetts 
135 South LaSalle St. 
Chicago 3, Illinois 

2330 Victory Parkway 
Cincinnati 6, Ohio 
Terminal Tower 

Cleveland 13, Ohio 

932 Fisher Building 
Detroit 2, Michigan 

2217 Commerce Building 
Houston 2, Texas 





900 Wilshire Bivd. 

Los Angeles 17, Calif. 
1750 Hennepin Ave. 
Minneapolis 3, Minnesota 
925 Common Street 

New Orleans, Louisiana 

45 Rockefeller Plaza 

New York 20, New York 
1400 South Penn Square 
Philadelphia 2, Pennsylvania 
3615 Olive Street 

St. Louis 8, Missouri 

350 Sansome Street 

San Francisco 4, California 


1809 Seventh Avenue 
Seattie 1, Washington 
Dow Chemical of Canada, Limited 
600 University Avenue, Toronto 2, Ontario 


THE DOW CHEMICAL COMPANY eo 
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LET’S WORK IT OUT TOGETHER! 


Best results can be expected only if the right plastic is 
chosen for the job. Therefore, designer, manufacturer, 


‘fabricator and raw materials producer must work as a team 


to solve product problems in plastics. Dow urges you to 
save time and money by permitting its experts to work with 
you on your problem. A call to any Dow sales office will 
bring expert assistance in the choice of the right plastic for 
the right job. 


vou can depend on DOW PLASTICS 





Midland, Michigan 





<£ > 





...for quality 
and color 
in thermosetting 
molding 
Compounds 


LASKON nen 


MELAMINE 











ALKYD 





Dependable, uniform plastic materials, backed 
by the reputation of one of the nation’s lead- 
ing business organizations: Barrett Division, 
Allied Chemical & Dye Corporation. It is your 
assurance of competence —in products, in 


technical service, in marketing counsel. 


BARRETT DIVISION - ALLIED CHEMICAL & DYE CORP., 40 RECTOR ST., NEW YORK 6, N.Y 











Durable, attractive urea toilet seats. 





Electrically safe urea wiring devices. 





COLOR SELLS 


“PLASKON” urea and mela- 
mine are made in an unlimited 
color range. Products molded of 
these materials, therefore, have 
the tremendous sales appeal of 
a colorful, attention-getting ap- 
pearance. Color is an integral 
part of the piece—the surface 
color will not be impaired by 
chipping, cracking, or peeling 
as would painted or coated sur- 
faces. 


STRENGTH 


Molded urea and melamine are 
rigid with hard, durable sur- 
faces. The strength of properly 
designed moldings is satisfac- 
tory for uses other than those 
requiring the degree of strength 
possessed by metals and rein- 
forced plastics. 


CHEMICAL RESISTANCE 


Urea and melamine are unaf- 
fected by common organic sol- 
vents, soap and borax, oils and 
greases. 


ELECTRICAL PROPERTIES 


Very important with the in- 
creasing number of electrical 
devices being marketed today, 
are the superior electrical prop- 
erties of these materials. High 
insulation resistance, freedom 
from tracking, and self-extin- 
guishing characteristics provide 
urea and melamine products 
with high margins of safety, 
better performance, fewer de- 
sign limitations. 


PARTIAL LIST OF PROPERTIES FOR MOLDED “PLASKON"’ UREA 





PLASKON UREA ANC 








Housing type urea for extra sales appeal in large cabinets. 





Specific Gravity 
Coefficient of Linear Thermal Expansion/Deg C, Max 


Thermal Conductivity, g-cal/(sec) 
(cm2) (Deg C/cm) 


Heat Resistance, F, Max 

Heat Distortion Temperature, Fo 
Flammability 

Water Absorption, % 24 hr @ 25C 
Impact Strength Izod ft-Ib/in. of notch 


We will be glad to have qualified technical personnel visit you and make recommendations regarding your specific applica’ 05. 


1.47-1.52 
2.7 x 10-5 


7-8 x 10-4 

170 

270-280 
Self-Extinguishing 
0.5-0.7 

0.25-0.35 











Compressive Strength, psi 

Flexural Strength, psi 

Modulus of Elasticity, psi 

Tensile Strength, psi 

Rockwell Hardness 

Effect of Light 

Resistance to Organic Solvents, Oils and Greases 
Resistance to Weak Acids and Alkalies 
Resistance to Strong Acids and Alkalies — 





25,000-35,000 
10,000-16,000 
1.3-1.6 x 106 
5,000-10,000 
M116-M120 
Negligible 
Excellent 
Poor 

Poor 













Hard surfaces and lasting beauty. 


ELAMINE 


HEAT RESISTANCE 


Once molded,*these materials 
will not soften under heat and 
they will not support combus- 
tion. Urea will withstand con- 
tinual exposure up to 170 F and 
melamine to 210 F without de- 
terioration or loss of color. 


THE HUMAN TOUCH 


The pleasantness to touch and 
feel of warmth of molded urea 
and melamine can be quite 
important to sales. Moreover, 
because these materials are non- 
electrostatic they will not at- 
tract dust or dirt. 


MOLDING ADVANCES 


Continued development has re- 
sulted in a housing-type urea 
compound which flows more 
easily, with greater fusibility. 
The result is that large hous- 
ings such as business machines, 
televisions, air conditioners 
and other cabinets, can now get 
the sales boost provided by 
“molded-in” color. 





Although the properties of 
molded urea and melamine are 
similar, melamine generally has 
greater chemical resistance, 
withstands higher tempera- 
tures and has higher insulation 
properties. Specific differences 
in the two materials are shown 
in the property charts below. 


PARTIAL LIST OF PROPERTIES FOR MOLDED “‘PLASKON’’ MELAMINE 
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Pleasant-to-the-touch melamine cutlery handles. 





Smartly styled and break-resistant, melamine dinnerware. 











Specific Gravity 1.47-1.52 
Coefficient of Linear Thermal Expansion/Deg C, Max 4x 10-5 
Thermal Conductivity, g-cal/(sec) 
(cm?) (Deg C/cm) 7-8 x 10-4 
Heat Resistance, F, Max 210 
Heat Distortion Temperature, F 350 
Flammability Self-Extinguishing 
Water Absorption, % 24 hr @ 25C 0.4-0.6 
Impact Strength Izod ft-Ib/in. of notch 0.25-0.35 








Just ontact BARRETT DIVISION, Allied Chemical & Dye Corporation, 40 Rector Street, New York 6, New York, Hanover 2-7300. 





Compressive Strength, psi 

Flexural Strength, psi 

Mogulus of Elasticity, psi 

Tensile Strength, psi 

Kockwell Hardness 

Effect of Light 

Resistance to Organic Solvents, Oils and Greases 
Resistance to Weak Acids and Alkalies 


Resistance to Strong Acids and Alkalies 





25,000-35,000 
10,060-16,000 
1.3-1.6 x 106 
5,000-10,000 
M118-M124 









Negligible 
Excellent 
Fair 


Poor 














PLASKON ALKYDS 





at 


ELECTRICAL PROPERTIES 


“PLASKON” Alkyd is particu- 
larly outstanding in its resist- 
ance to arcing or “tracking’— 
greater than any other thermo- 
setting plastic material. Dielec- 
tric strength of molded alkyd 
materials is superior or equiv- 
alent to the best organic plas- 
tics. Alkyd parts also show low 
loss factor and high resistivities. 
HEAT RESISTANCE AND 

DIMENSIONAL STABILITY 


Alkyd moldings have lower 
water absorption and as high or 





Dimensional stability, high resistance to heat, 


moisture, and arcing in critical electrical parts. 





higher heat resistance than any 
other thermosetting plastic in 
general use. Alkyd parts will 
perform, without distortion un- 
der mechanical loads, at con- 
tinuous exposures up to 325 F. 
After the initial minor shrink- 
age from mold dimensions, no 
further measurable shrinkage 
occurs. Intricate sections can be 
molded readily. 


HIGH PRODUCTION 


Briefly stated, alkyds mold 
about 4 times faster than con- 
ventional thermosetting mate- 
rials, thus allowing high eco- 
nomical production rates per 
press and mold cavity. In addi- 
tion alkyds are suitable for use 
on high-speed automatic mold- 
ing equipment. Reinforced 
alkyds require only medium 
molding pressures, while non- 
reinforced can be molded at ex- 
ceptionally low pressures. 


STRENGTH AND 
MOLDING ADVANTAGES 


The strength range of rein- 
forced alkyds surpasses that of 
any other impact molding com- 
pound; and reinforced alkyds 
are easier to handle, cure rap- 
idly and require only moderate 
molding pressures. Equally im- 
portant, the resin and fibers re- 
main practically inseparable in 
molding operations with thin- 
walled sections showing no 
segregation of resin and fibers. 





Excellent dielectric strength 
for electronic applications. 


Reinforced alkyd combines excellent insulating 





qualities with exceptionally high impact strength 


““PLASKON"’ ALKYDS TYPICAL PROPERTIES MOLDED 


“*PLASKON’’ FIBER GLASS REINFORCED ALKYDS TYPICAL PROPERTIES MOLOED 











Arc Resistance, sec 180+- 
Dielectric Strength, v/mil 

Short-time 350-400 

Step-by-step 300-350 
Dielectric Constant, 10° Cycles 4.8-5.0 
Dissipation Factor, 10®Cycles 0.016-0.018 
Loss Factor, 106 Cycles 0.075-0.090 
Specific Gravity 2.22-2.24 
Coefficient of Linear Thermal Expansion/Deg F 10-30 x 10-6 
Heat Distortion Temperature, F, 264 psi 350-400 
Water Absorption, % 24 hr @ 23C 0.08-0.10 


Many “PLASKON” Alkyds were developed for specific uses such as for specific 
dielectric requirements; a high level of insulation resistance under high humidity 
exposures at elevated temperatures; high speed automatic operations; low pres- 
sure molding; high strength; outstanding arc resistance and dimensional sta- 
bility. To learn which type alkyd best fits your application please write to — 
Barrett Division, Allied Chemical & Dye Corp., 40 Rector Street, New York 6, N.Y 








Specific Gravity 
Water Absorption, % 24 hr @ 23C 
Heat Resistance, F, Max 
Long Periods 
Short Periods 
Heat Distortion Temperature, F, 264 psi 
Flammability 
Impact Strength, Izod ft-ib/in. of notch 
Compressive Strength, psi 
Flexural Strength, psi 
Tensile Strength, psi 
Modulus of Elasticity, psi 
Barcol Hardness 


Arc Resistance, sec 


2.00-2.08 
0.07-0.10 
300 
400 

> 400 
Self-Exting 
8-12 
20,000-25 
14,000-17 
6,000-10,¢ 
2.2-2.8 x 
70-80 
180+ 

















MUEHLSTE/N 
REPROCESSED PLASTICS 


Don’t let the profit slip away. If you use Muehlstein 
Polystyrene, Polyethylene, Vinyl and other Thermoplastic 
materials, you’re guaranteed important savings in 

material cost. You rake in more profits! Special problem? 
Our new laboratory assures you top quality control, 
efficient color matches—complete satisfaction. 

Call on us today and save. 





NOTE: We offer top prices for 
distressed inventories of molded WE BUY, SELL AND CUSTOM REPROCESS 


|  *(MUOEHLSTEIN <= 


plastic materials. 
hing 60 EAST 42nd STREET, NEW YORK 17, %. ¥. 
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Among the fastest-curing phenolic molding materials on the market today, 


General Electric’s new line of high-density general-purpose 
phenolic compounds offers molders new opportunities to increase output, lower 





production costs, and mold high-quality, attractive parts to satisfy 
customer requirements. Available as G-E 12900 Black and G-E 12901 Brown, 
these phenolic compounds offer important properties and benefits: 


Fast cure—for more parts per press and 
lower production costs. 


Versatility—for both cold powder and 
preheat applications—a chance to mini- 
mize inventory requirements. 


Good preheatability, over a wide tem- 
perature range—permitting more efficient 
utilization of presses and preheaters. 


Low specific gravity—more molded parts 
per pound of compound. 


Low-erosion characteristics—to minimize 
mold abrasion, cut maintenance costs, 
reduce down time and finishing expenses. 


MOLDING MATERIALS 


High apparent density, and good pour- 
ability—for faster production cycles and 
uniform pilling. 


Rigid setting—for better dimensional 
stability and fewer rejects. 


Good machinability — for fewer rejects 
and lower production costs. 


Fluid melt with snap cure—for greater 
versatility in design and manufacture of 
even intricate parts. 


Good finish—for outstanding appearance 
of finished plastic parts. 


For more information about G-E high-density phenolics, 
or about any of the molding materials on the 

adjoining page, just write to General Electric Company, 
Section 521-4D, Chemical Materials Department, 
Pittsfield, Massachusetts. 
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TH G-E LOW-EROSION PHENOLICS 


rhre h the use of radioactive tracer techniques, 
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A NEW HIGH IN IMPACT RESISTANCE— 
SHOCK-RESISTANT G-E RUBBER-PHENOLICS 


pounds! A combination of phenolic resin and synthetic 
rubber, they offer greater resistance to abuse than 
standard phenolics without sacrifice of moldability or 
bulk factor. Fillers are added to provide a broad range of 
strength and heat-resistant properties. G-E rubber- 
phenolic parts resist breakage in assembly and service, 
accommodate large metal inserts without cracking, per- 


mit lightweight designs without heavy reinforcement. 


PLASTIC SHAPES AT YOUR FINGER TIPS— 
WITH G-E POLYESTER RESINS 


More and more, progressive molders are capitalizing 
upon the advantages of General Electric polyester resins, 
reinforced with glass fiber, to create products that 
combine strength with light weight . . . attractive ap- 
pearance with the ability to take hard usage. With them, 
they can mold, simply and easily, large or small plastic 
shapes of their choosing. Examples? Dentless, seamless, 
resilient boat hulls . . . lightweight bathtubs . . . colorful, 
translucent, shatter-proof structural materials. Why not 
consider where you can utilize G-E polyester resins? 


Progress ls Our Most Importent Product 
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IMPROVED PRODUCTS... 


.-- both begin with 


PARAPLEX P-series polyester resins can be used 
with excellent results in products that range from 
instrument housings, chairs, luggage, automobile 
bodies, and aircraft parts to decorative laminates, 
structural panels, and trays. They can be made soft 
and flexible or rigid and tough. In addition, they can 
be processed by several techniques— matched die mold- 


ing, Casting, potting, or low pressure laminating. 


PRODUCT-IMPROVING PROPERTIES—Parap_ex “P”’ 


resins combine high flexural and tensile strength 


with light weight. They resist cracking or crazing in 
resin-rich areas. They also resist moisture, weathering, 
and corrosion. Because all of the PaRapLex “P” 
resins are compatible with each other, they can be 


blended in many ways to obtain special properties 


PROCESS-IMPROVING PROPERTIES -— Because 
their excellent storage stability, PARAPLEXx “I 
resins improve processing from the very beginning | 
simplifying inventory and scheduling problems. T! 
ease of processing then carries through into co! 


INVESTIGATE ROHM & HAAS PARAPLEX P-SERIES RESINS NOW.. 








S/MPLIFIED PROCESSING... 


PARAPLEX P-series resins 


pounding, for the resins can be diluted with mono- 
meric styrene and other monomers to reduce costs. 
It extends finally to the molding operation itself. 
Here, PARAPLEX P-series resins provide thorough CHEMICALS ESSE FOR INDUSTRY 
wetting of glass fiber reinforcement or pigments, — 


permit curing at either room or elevated tempera- 


ROHM ¢ HAAS COMPANY 
tures, speed up curing cycles, and release readily 


THE RESINOUS PROBUCTS Division 
ym the mold. 
Washington Square, Philadelphia 5, Pa. 


Representatives in princ ipal foreign countries 


PARAPLEX és a trade-mark, Reg. U. S. Pat. Off. and in principal foreign 
countries. 


FOR ADDITIONAL INFORMATION, WRITE TO DEPARTMENT WWE. 











START OF FLAME TEST on panel made with 
ordinary polyester resin (exposed to candle 
flame) and a HETRON laminated panel (exposed 
to candle flame and blowtorch). 











AT END OF 11 MINUTES, ordinary resin panel 
is burning fiercely. HETRON panel is not sup- 
porting flame. 


15 MINUTES see complete flame destruction of 
candle-ignited ordinary resin panel. Herron 
still not supporting flame. 


Build permanent flame resistance into your product with HETRON® 


HETRON polyester resins greatly ex- 
tend your range as a designer, spec- 
ifier, or fabricator of plastic prod- 
ucts and materials. 

The inherent fire resistance of HETRON 
makes its use possible now in many 
places where glass-reinforced polyester 
sheets have not been permitted. 

Flame resistance is chemically locked 
into the resin. The result is permanent 
stability. There is no loss of mechanical 
properties, as may occur when flame re- 
sistance is obtained by means of addi- 
tives alone. 


How fire-resistant is HETRON? 


HETRON panels are not fireproof. They 
burn as long as a hot flame is applied, 
but “snuff out” as soon as the flame 
source is removed. HETRON does not sup- 
port combustion. 

There are many tests for measuring 
the burning rate of materials. The test 
approved by Building Officials Confer- 
ence of America for rating building ma- 
terials is procedure ASTM E84-S50T 
(Tunnel Test). In this test, samples of 
the material 25 feet long are exposed to 
a hot flame within a wind tunnel, under 
strictly controlled conditions permitting 
observation and accurate measurement 
of rate of flame travel, fuel contribution, 
and smoke density. 

An independent laboratory qualified 
to measure flammability of building ma- 
terials has performed this test at differ- 
ent times, with different HETRON formu- 
lations and with HETRON sheets made by 
several fabricators, using different cata- 
lyst systems and fabricating techniques. 
The results, shown in Chart I, speak for 
themselves. 


What this means to you 
Many local building codes are pat- 
terned after such codes as the Basic Code 
of Building Officials Conference of 
America. This is an organization of 
more than 400 active building officials, 
including commissioners, superinten- 








dents, and building department heads 
in 44 states. Most code people require 
specific flame spread data on polyester- 
fiberglass panels before such panels can 
be approved for these applications: 

1. General glazing 


2. Wall siding and translucent roofing 
in storage and industrial buildings 


3. Skylights 
4. Partitions 
5. Luminous ceiling and wall panels 


6. Lighting and other decorative fix- 
tures 


7. Bathroom accessories 


When you design, specify, or fabricate 
with HETRON for these uses, you can be 


sure of having the precise flame spread 
data which form the basis for acceptance 
by many codes. 


How strong is HETRON? 


In test after test, HETRONS exhibit 
phenomenal values for physical strength, 


as compared with non-fire-resistant resins. 


Chart II summarizes exhaustive tests 
on panels made from HETRON and 10 
other leading resins. These 0.1” thick 
panels were made on a matched metal 
die under carefully controlled condi- 
tions. Laminates contained 35-40% 
glass mat, 17-20% filler, and the balance 
resin. Figures were obtained from inde- 
pendent impartial laboratories. Note that 
HETRON 324A, a semi-rigid resin, is com- 


I. FLAME SPREAD OF HETRON compared with other 
materials. Measured in accordance with ASTM E84-50T 
(Tunnel Test) 


FLAME 
SPREAD 
RATING 


BOCA* 
CLASSIFICATION 


500 


Highly 
Combustible 


Combustible 


MATERIALS 
Veneered Wood 


Conventional 
Polyester Resin 


Cellulose Board 


Plastic Wall Tile 
White Pine 


Red Oak 


100 
75 
50 
25 


ETR 


Fire Retardant 


*Building Officials Conference of America 





PANELS made with HETRON can fall within the 20-75 range in flame spread rating (shown 
by bars representing two typical formulations), as compared with 100 for red oak, over 
400 for a typical conventional unfilled polyester. These ratings place HETRON panels in 
a specific bracket equivalent to the BOCA classifications of “‘slow burning,” “‘fire re- 
tardant,” or “‘noncombustible.”” Fuel contribution ratings of HETRON, not shown, are 
also extremely low. For a more complete summary of test results to date, write us. 
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. th non-fire-resistant rigid resins. 
onal tests by government labor- 
idicate outstanding wet strength, 
vained strength during cycling 


.0°F to + 180°F at high humidity. 


HETRON resins, including semi- 
‘A, are manufactured to meet 
Specification MIL-R-7575A, 
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Types | and II. Hetron 92, with up to 
10% added styrene, meets MIL-R- 
7575A, Types I, II, and III. 


How well does HETRON weather? 


Properly manufactured translucent pan- 
els made from light-stabilized HETRON 
will now weather as well as many lead- 
ing light-stabilized phthalic resins. 

Although weatherometers are used for 
rough screening, our results are based 
on outside exposures in Florida and 
Arizona. 

Experimental HETRON resins now in 
our laboratory indicate weathering char- 
acteristics superior to the best conven- 
tional resins tested. These will be offered 
as soon as further tests substantiate our 
findings. 


How much does HETRON cost? 


' HETRONS are premium quality polyester 


resins. They cost a few cents more per 









































ll. COMPARATIVE PHYSICAL CHARACTERISTICS 
Semi-rigid 
Physical Property se cdhanmend ak Resins 
Hetron 92 Avg. 10 others Hetron 32A 
Room Ss 
Flexural 38.6 36.4 41.8 
Strength, Temp. 
PSIx103 180°F 25.0 18.6 23.5 
Flexural oe 1.88 1.61 1.82 
Modulus, —— 
PSIx106 180°F 0.90 0.79 0.85 
Tensile 
Strength, 21.7 22.0 21.0 
PSIx102 
Water 
Absorption, 0.13 0.29 0.13 
Pct. by Wt. 








YOU DO NOT SACRIFICE physical properties when you specify HETRON for fire resist- 
ance. To the contrary, tests show HETRON is superior in physicals to most conventional 
resins, both rigid and semi-rigid. Many users have selected HETRON for physical proper- 
ties alone, with fire resistance as an added bonus. 


pound than conventional resins. But fab- 
ricators are finding the extra cost justi- 
fied—in quality molded products that 
cut hand-finishing operations as much 
as 50%. Designers and assemblers of 


parts made with HETRON like its physical 
properties and ability to take a finish. 
And for many applications, HETRON’s 
inherent fire resistance makes it the most 
economical choice in the long run. 





ill. HETRON RESINS—SUMMARY DATA 





























TcAL ROPER vernon 73] enn] enon es] wero 2 ura an] wero a | roy a | eeon 
RESIN AS SUPPLIED 
Viscosity, Gardner @ 73°F, poises ...| 23-27 | 13-18 5-6 23-27 13-18 11-13 9-11 13-18 
Ag BOs oo 5 Oe od Clear Clear Clear Clear Clear Clear Clear Clear 

Light i : Light Light 

GER sions «i «0s Stibaae a sae oes aaa Pe oi) bo ah Light Straw Straw Ps Pa al 
Specific Gravity, 73°F/73°F ....... 1.30 1.34 1.30 1.35 1.31 1.30 1.28 1.23 
SPI Gel Time, Minutes ............ 4-5 6 5-6 6 5-6 5-6 5-6 7-8 
CASTINGS (cured without filler) 
Shrinkage on Cure, Volume ........ 5.7% 6.1% _ 40% 6.4%, 6.5%, 6.6% 6.8%, 
Heat Distortion Point, ASTM D648-45T| 288°F | 220°F 180°F 216°F 170°F 151°F 120°F — 
Elongation at Break .............. — 2.4%, —_— 1.9%, 4.3% 4.0% 7.6% 100% 
Flame Retardance ............... HETRON RESINS 73, 92, 93LS, 23, 32A, 32, and 31 ARE SELF-EXTINGUISHING 
Water Absorption, 7 Days Immersion 

TS ee — 0.26% —_ 0.37% — — — 0.80% 
Weight Loss 

After 7 Days @ 392°F.........] 19% 2.0% _ 3.3% — — — — 

After 30 Days @ 392°F......... 5.0% |15.0% _ 14.4%, — — — — 








more specific information. 








NOTE: Stability of HETRON Resins—Uncatalyzed HETRON resins stored at room temperature (70°F) are stable for a minimum of six (6) months. 
At a temperature of 158°F, HETRON resins, as supplied, remain stable for about one week. Catalyzed with 1% benzoyl peroxide, HETRON 
resins will remain stable for about four days when kept at 70°F. Reference should be made to the technical data sheets for each resin for 








For complete information on HETRON resins, send today for tech- 
nical data sheets listing properties of the liquid resins, cured unfilled 
resins, and glass cloth laminates. They include general handling 
and curing recommendations, and other useful information. 
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Plating racks, bicycle saddles, boots, and doll 
bodies suggest the versatility of vinyl mater- 
ials but the success of these and a hundred 
other applications didn’t just happen... each 
represented a specific formulation problem, if 
performance requirements were to be met; 
each problem was solved by Stanley chemists. 
For Stanley’s years of research on vinyl com- 
pounds has released the secrets of resistance 
| | to chemicals, durability, heat resistance, low 
| temperature flexibility, and downright sales 
appeal. Now, if vinyl compounds suggest a ie 
sales advantage for your product, Stanley fos ie Pi Margret ees 
| can formulate the custom plastisol or organ- compounds. 

osol to do your job right. The cost is less than 

you might expect. Our recommendations, of 

course, are yours for the asking. So write 
| today to 61 Berlin Street, East Berlin, Conn. 
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Urea and 
Vvielamine 


THERMOSETTING MOLDING MATERIALS 






Beetle 


UREA-FORMALDEHYDE/ALPHA CELLULOSE-FILLED 





BeetLe® Molding Materials are supplied in eithe: 
powder or granular form suitable for regular com- 
pression molding. The powder produces slightly 


stronger parts, but granules are more easily handled 





in production. Typical applications inc lude radio 





cabinets, stove hardware, closures and cosmetic 

containers, buttons, housings for electric mixers, 

wiring devices and electric toaster bases. AMERICAN Ganamid company 
BeetLe Molding Materials are available in an . 

: : ‘ . . PLASTICS AN RESIN 

unlimited range of colors and are made in various > eee Speer 

ee a ; as 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y 

plasticities to meet specific molding conditions 


and specific jobs. Speed of molding and per- 





formance are not sacrificed in these variations. 





For example, special formulations are supplied for 


molding closures (continued on fourth page) 
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| are Tests and Beate Beetle Melamine 
Conditioning Biehe. then 1005 1077-1079 
Procedures® _— Low Cost Alpha-Mel. 
Compression Ratio (Bulk Factor) Loose-packed 25 25 21 
Tabletting ——— Excellent Excellent Excellent 
Plasticity Range —— — V. Soft — Hard Medium Soft — Med. Hard 
Moldability in Compression Molds —_——— Excellent Excellent Excellent a 
Compression Molding Temperature — °F —_——— 275 — 350 275— 320 310 — 340 
Compression Molding Pressure — PSI stannic 2,000 — 8,000 2,000 — 5,000 1,500 — 6,000 
Moldability in Transfer Molds a a Special Subject Good 
Transfer Molding Termiperature — °F onwamniinas Type To 300 — 320 
Transfer Molding Pressure— PSI — ae Recommended Trial 4,000 — 12,000 
Physical Properties 
Shrinkage (4” x 1/8” Disc, CMCP)—Ins/Inch Cyanamid 0.006 — 0.009 0.007 — 0.008 0.007 — 0.009 
Additional Shrinkage — 48 Hours at 220 °F D-1299-53T 0.006 — 0.012 0.006 — 0.008 0.006 — 0.008 
Specific Gravity D-792-50 15 1.52 15 
IMolded Density——Grams/Cubic Inch —_— 24.6 25.0 24.6 
Machining Quality _ Good Good Good 
Thermal Coefficient of Expansion Linear/® C D-696-44 A 2— 36 x 10-6 —- 20 — 57x 10-6 a 
Thermal Conductivity — Cals/SqCm/Sec/°C/Cm C-177-45 A 10.1 x 10-4 — — 10.1 x 10-4 
Heat Distortion Point —— at 264 PSI — °F D-648-45T A 266 — - 410 
2Heat Resistance (7/8” Section-—— °F) _ 170 detec dite 210 
Flammability - - Self-Exting. Self-Exting. Self-Exting. 
Boiling Water—1 Hour Cyanamid 0 a 0 rie ae 
Water Absorption — 24 Hours at 25 °C—% D-590-42 (Mod.) 0.4—0.8 ee 0.1—0.4 
Light Transmission — % D-1003-52 21.8 0 14.5 
Resistance to Sunlight — - Pastels gray Fades Pastels yellow 
Color Possibilities _ Unlimited C-4980 Brown Unlimited 
impact Strength, Izod, Milled——FtLbs/Inch ~—~—~—«D-256-47T ‘A (0.24—0.28 0.26 — 0.275 0.24— 0.28 ‘ 
Compressive Strength — PSI D-695-49T A 30,000 — 38,000 — 40,000 — 45,000 
Rockwell Hardness D-785-48T A E94—97 -— 5 E110 
Shear Strength (1” Diameter Slug) — PSI LP-406-A (Fed.) 11,000 — 12,000 ae 11,000 — 12,000 
Flexural Strength (1/4” x 1/2” x 5” Bar) —PSI D-790-49T A 11,000 — 18,000 10,000 — 13,000 12,000 — 15,000 
Deflection (2/4” x 1/2” x 5” Bar) — Inches D-790-49T A 0.103 — 0.157 0.100 —0.120 0.107 — 0.162 
Elongation in Flexure at Failure-— % - A 1.0 —--— 0.9 
Modulus of Elasticity — Flexure— PSI Cyanamid A 1.4—1.5 x 106 — 1.5 x 106 
Modulus of Elasticity — Tension — PSI D-638-49T A 13—1.4x 106 ——— 1.35 x 106 
Tensile Strength — PSI D-638-49T A 5,500 — 7,000 se 7,000 — 8,000 
Electrical Properties 
3Dielectric Strength — (1/e” Section in Oil): 
Short Time — Volts/Mil at 25°C D-48-52T A 330 — 370 340 — 370 310 — 330 
Volts/Mil at 100°C D-48-52T A 200 — 270 220 — 250 170 — 210 
Step-by-Step — Volts/Mil at 25°C D-48-52T A 220 — 250 220 — 240 220 — 230 
Volts/Mil at 100°C D-48-52T A 110— 150 140 90 — 130 
Slow-Rate-of-Rise — Volts/Mil at 25°C D-48-52T A 250 — 260 230 — 240 210 — 240 
Volts/Mil at 100°C D- 48- ‘52T A 120 170 130 — 150 90 120 
3Volume Resistivity —Ohms/CM D-48-52T C 0.5 5. 0x 1011 1 5.0 —8.0 x 1010 0.8—2.0 x 1012 
3Surface Resistivity — Ohms D-257-52T Cc 0.4—3.0x10!! 1.0—2.0x10!! 0.8—4.0x10!I! 
3insulation Resistance — Ohms D-48-52T Cc 0.2--5.0x — 1.5—2.0x10!0 1.0—4.0x10!0 
4Dielectric Constant —60 Cycles ‘D- 48-52T B 7.7—7.9 7.2—7.3 8.4 9.4 
-——1,000 Cycles D-48-52T B 7.3—7.5 6.8 8.3—8.8 
1,000,000 Cycles _D- 48- 52T B 6.7 —6.9 6.4—6.5 7.6— 8.0 
4Dissipation Factor —60 Cycles—% D- 48- 52T B 3.6—4.3 4.244 5.2—83 
1,000 Cycles— % D-48-52T B 2.7—3.1 2.5—2.6 2.4 — 3.6 
—1,000,000 Cycles—% D-48-52T B 2.9—3.1 2.7—2.9 3.4 —43 
4Dielectric Loss Factor —60 Cycles D-48-52T B 0.28 — 0.34 0.30-— 0.32 0.44 — 0.78 
1,000 Cycles D-48-52T B 0.20 — 0.23 0.17—0.18 0.20 — 0.32 
1,000,000 Cycles D-48-52T B 0.19 — 0.21 0.17— 0.19 0.26 — 0.34 
3Arc Resistance — Seconds D-48-52T A 79 -100 85—110 122 — 128 
3Surface Breakdown Ratio D-48-52T A 0.43 — 0.51 0.39 — 0.54 0.15 —0.23 
Rim Arc Resistance — Breaks per Revolution Cyanamid A 0 —-0—0 0—0—0 0—0—0 
Chemical Properties 
Gasoline (Hi-Oct)——7 Days Immersion at 25°C Cyanamid 0 acl 0 
Lubricating Oil (SAE 20)—7 Days at 105°C Cyanamid 0 ——— 0 
1% H2S04—7 Days Immersion at 25°C Cyanamid Attack — os 0 
1% NaOH —7 Days Immersion at 25°C Cyanamid Discolors —_—-—— 0 
1% NaOH —8 Hours Immersion, Boiling Cyanamid _ Attack —_——— _ Discolors 
5% Chromic Acid —4 Hours Immersion at 25°C Cyanamid Attack —_—— SI. Attack 
10% Citric Acid —7 Days Immersion at 25°C Cyanamid Attack - — 0 
Acetone —7 Days Immersion at 25°C Cyanamid 0 7 0 
The values above are obtained from laboratory prepared test pieces 'Water is 16.4 Gms/Cu. In. 


and may not be exactly reproducible in all cases in commercial practice. 


2Consult our Technical Department for details. 
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3Minimum and average values shown. 
4Maximum and average values shown. 


5Tests are ASTM unless otherwise noted 


1500 1502  Bo2zo0  Bo24 404 592 

Wood FI.-Mel. Alpha-Mod. Mel. Rag-Mel. Rag-Mel. Unfilled Mineral-filled 
24 2.7 10 (5 packed) 10 (5 packed) 2.0 2.4 
Good Good Hand only Hand only Good Excellent 
40 — 100 (Extru) 40 — 100 (Extru) Medium Medium Medium 50 — 100 (Extru) 
Excellent Excellent Very Good Very Good Good Excellent 
310 — 330 300 — 330 300 — 340 300 — 340 300 — 340 270 — 340 
1,500 —6,000 .1,500 — 6,000 4,000 — 8,000 4,000 — 8,000 2,000 — 5,000 1,000 — 6,000 

i Excellent Excellent Limited Limited Limited Excellent 
300 — 330 300 — 330 —_-—— — ——— 270 — 340 
6,000 — 20,000 6,000 — 20,000 Se ——— —_——— 4,000 — 20,000 
0.007 — 0.008 0.006 — 0.007 0.003 — 0.004 0.004 — 0.005 0.011 —0.012 0.005 — 0.007 
0.004— 0.007 0.001 — 0.002 0.004 — 0.008 0.004 — 0.005 0.007 —0.012 0.002 — 0.003 
15 1.43 1.5 15 1.48 1.78 
23.8 23.5 24.6 24.6 24.3 29.2 
Good Good Good Good —_—— Fair 
32—50 x 10-6 —- —- - —_—— —_— — 21— 43 x 10-6 
8.4 x 10—4 ——— 10.6 x 10—4 10.1 x 10-4 —_—— 13.1x 10-4 
266 266 310 375 298 266 
250 250 250 250 210 300 
Self-Exting. Self-Exting. Self-Exting. Self-Exting. Self-Exting. Self-Exting. 
Discolors Discolors 0 0 0 Discolors 
0.34— 0.4 0.27 — 0.28 0.3—0.6 0.2—0.5 0.3—0.5 0.13 
0 0 0 0 Good 0 
Fades Fades Whites yellow —_— Good Fades 
Brown only Brown only Limited Tan Limited Brown only 
0.26 —0.38 0.38 — 0.41 0.5—0.9 1.0—1.5 - 0.30 —0.41 
30,000 — 35,000 -- 30,000 — 35,000 28,000 — 32,000 40,000 — 45,000 25,000 — 30,000 
E94 —_——— E100 E93 E90 
10,000 — 10,500 ee 12,000 — 14,000 12,000 — 14,000 7,000 — 8,000 
8,000 — 10,000 9,000 — 10,000 12,000 — 15,000 13,000 — 17,000 11,000 — 14,000 8,700 — 10,800 
0.081 — 0.120 0.091 — 0.103 0.083 — 0.132 0.102 — 0.157 0.105 —0.142 0.051 — 0.067 
0.7 0.7 0.8 0.8 - --— 0.5 
1.3 x 108 = 1.85 x 106 1.90 x 105 - 1.6 x 104 
1.1.x 106 - — 1.65 x 106 1.55 x106 = 1.95 x 106 
5,700 — 6,500 5,500 — 6,500 8,000 — 10,000 5,700 — 8,100 — - 5,500 — 6,500 
350 —-370 370 —390 320 — 340 120 —170 — -- 410 — 430 
290 — 330 170 — 190 110 — 130 40 —55 200 — 210 280 — 300 
240 — 260 250 — 280 220 — 240 100 — 130 - 280 — 300 
190 — 210 90— 100 60-— 90 20 — 30 a 190 — 210 
240 — 260 280 — 290 210 — 240 100 — 120 —— - 270 — 290 
170 — 200 90 70—80 20— 40 ~- - 170—190 
6.0 —10.0x10!2 2.0 —3.0x 1012 1.0——3.0x10!! 1.0— 2.0 x 108 _ - 1.0—4.0 x 1013 
0.3—5.0x101!2 2.0—8.0 x 1010 0.7—7.0x10!! 0.3 —3.0 x 109 0.7—16.0 x 1010 
1.0—3.0x10!! 2.0 — 5.0 x 109 0.1— 3.0x10!0 0.5— 1.0 x 108 1.0—4.0 x 1010 
6.4—6.6 7.0—7.1 8.1— 8.6 12.6 — 15.7 - - 10.2 
6.2—6.4 6.0— 6.2 7.4—78 8.7 —9.7 - 9.0 
5.6—58 5.6—5.7 6.7—69 6.4— 6.7 — - 6.1 
2.6—3.3 12.0 —14.0 9.6—11.3 31.0 — 32.0 _- - 10.0 
1.5—1.7 3.9— 4.0 4.3— 5.0 13.1— 16.0 - 74 
3.4—3.5 3.5— 3.6 3.6 55—64 _- - 5.1 
0.17 —0.22 0.8—1.0 0.8—1.0 3.9—5.0 - 1.0 
0.09—0.11 0.23 — 0.25 0.32 — 0.39 1.1—1.6 _- - 0.67 

| 0.19— 0.20 0.19 — 0.21 0.24— 0.25 0.35 — 0.43 - 0.31 
73 —106 71— 93 125 —128 4—17 100 145 135-174 
0.15— 0.19 0.15— 0.25 0.15—0.23 0.04 — 0.05 - 0.12— 0.22 
0—0—0 0o—o0—0 0—0—0 — - eo 0—0—0 
0 0 0 — -— —- 0 
V. SI. Attack V. SI. Attack 0 —_—-— —_——— V. SI. Attack 
SI. Attack SI. Attack Attack - - ——— SI. Attack 
V. SI. Attack V. SI. Attack 0 - _- — V. SI. Attack 

_ SI. Attack SI. Attack Attack ——— ——— SI. Attack 
Attack Attack Attack ——_— —_—_— Attack 
Attack Attack 0 -- = —--— Attack 
V. SI. Attack V. SI. Attack 0 — - — - V. SI. Attack 


. Conditioning procedures follow ASTM D-618-51T 
A — 40 hours at 23°C, 50% RH. B — 48 hours at 50°C, desiccation at RT. C — 96 hours at 35°C, 90% RH. 





3135 
Glass-filled 





5—7 
Hand only 
Medium 
Good 

290 — 310 
4,000 


Good 
290 — 310 
8,000 - 12,000 





0.002 
0.002 — 0.004 
1.94 — 2.00 
31.8 32.8 
Poor 


0.004 / 


400 
300 
Self-Exting. 


0 
0.09 0.21 
0 


Natural only 


4.00 6.00 


10,000 —- 16,000 
0.060 0.072 


——- — ’ 


5800 


170 — 240 
90— 110 
170 — 200 
60 — 80 
170— 210 
70—90 


3.0—8.0x10!0 
0.4—40x10!! 
0.2—2.0x10!0 


9.7—11.1 
8.3—8.7 
6.9—7.2 


14.0 — 23.0 
3.9—5.2 
2.0—2.6 


1.5—2.5 
0.33 — 0.45 
0.14—0.19 


183 — 186 
0.14— 0.22 
0—o0—0 








(continued from first page) 
by the stripping method. BEETLE 1005, low-cost, 








general purpose grade in brown only is also available for 
closures, wiring devices, and electrical parts. 
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MELAMINE-FORMALDEHYDE 


| Melamine 





MELAMINE Molding Materials are available in several 
formulations to fill a variety of industrial and consumer 
applications. All except No. 404 are suitable for 
compression or transfer molding. 


No. 1077 -1079 (alpha cellulose-filled) — Available 

in all colors for molding of break- and heat-resistant 
heavy-duty dinnerware and food service pieces, flatware 
and cutlery handles, buttons, electric shaver housings. 


No. 592 (mineral-filled) — Has exceptional insulating 
properties and resistance to temperature and atmosphere 
extremes. Ideal for electronic equipment, aircraft 
ignition parts, circuit breakers. 

No. 1500 - 1502 (cellulose-filled) — Properties include 
excellent arc-tracking resistance, excellent dielectric 
strength, and low specific gravity. No. 1502 offers 
particularly good dimensional stability. Right for 





automotive ignition parts, connector plug inserts, watt- 


hour meter blocks. 


No. 3020-3024 (chopped cotton fabric-filled) — Ideal 
for products requiring resistance to impact, such as 





food trays, electric motor insulation, mining machinery 








American Cyanamid Company insulation, dinnerware. No. 3024 is used almost 

Plastics and Resins Division exclusively for military food service applications. 

Regional Offices: 

Boston 15, Massachusetts No. 3135 (glass fiber-filled) — An electrical grade 

1CS Comminenarennn Avenme material with high impact resistance, extraordinary flame 
Comcase 56, Eitaet resistance, excellent arc resistance, low shrinkage and 


8505 North Kimball Avenue . 
, moisture absorption. 
CLEVELAND 14, Ohio 


711 Leader Building No. 404 (unfilled) — A highly translucent, granular 


99 ‘als < . . . . . 
Los ANGELEs 22, California material especially suitable for buttons. For compression 
2500 South Eastern Avenue 5 


New York 18, New York 
18 West 38th Street MANUFACTURER ALSO OF Aclhesives and Laminating 


in Canada — ' ; Resins, Surface Coating Resins, Phthalic Anhydride, 
North American Cyanamid Ltd.: } 


molding only. 


and Polyester Resins for reinforced plastics. 
MONTREAL, Quebec 7 
5550 Royalmount Avenue 





lown of Mount Royal The data contained herein are based on the best available information and are be 

, lieved to be correct. However, no warranty is expressed or implied regarding the 
Toronto 1, Ontario accuracy of these data, the stability of the product or its use and performance. Noth- 
2004 Roval Bank Building ing contained herein shall be construed to imply the non-existence of any relevant 


patents nor to constitute a permission, inducement or recommendation to practice any 
invention covered by any patent owned by American Cyanamid or others, without 
authority from the owner of the patent. 
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From colorful and durable 
panels for delivery trucks 








to handsome television cabinets... 


Pittsburgh 


 Higeeagpanee- products benefit from 
the combination of beauty and 
durability Pittsburgh SELECTRON 
Polyester Resins can give—and usu- 
ally at reduced manufacturing costs. 


SELECTRON Resins are used in 
products ranging from truck f pee 
that withstand extreme hot and cold, 
rain, snow, and sleet to television 
cabinets that serve as focal points of 
beauty in homes everywhere. 

SELECTRON Resins are thermo-set- 
ting polyesters which are available in 
consistency from a thin syrup to ex- 
tremely high viscosity. They poly- 
merize to form solids, with or without 
heat and with or without pressure. 


When combined with such fillers 
as fiber glass, cotton, rayon, nylon, 
felt, sisal, paper, etc., SELECTRON 
Resins provide a new kind of material 
that is lighter than aluminum, yet— 
weight for weight—is stronger than 
steel, This material has great impact 





resistance and withstands the deteri- 
orating influence of weather, sunlight, 
heat, abrasion and many chemicals. 
It can be molded in poses colors. 
Parts in which SELECTRON Resins 
are used can be molded either by 
hand lay-up, direct molding, continu- 
ous lamination or pre-forming. These 
resins can also be used without fillers 
for casting, potting and impregnating. 
Investigate the advantages of 
SELECTRON Resins that may make 
your products better looking, stronger 
and more durable. We'll be glad to 
have one of our engineers discuss 
your problems with you without cost 
or obligation. Such a visit may point 
the way to impoctant production 
economies and added sales appeal. 
SEND FOR FREE BOOKLET 


@ Write, wire or phone today for our new beak. 
let containing descri nics of ON 


ter Resins and a many of th 
wh hich they can be cyte te ; the ways i in 
Com , SELECTR vision, Gate- 


way ter, Probe P: ‘a. 
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IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 


POLYESTER RESINS 


Now Ready 
For A 
Thousand 








Just a few products in which 
Pittsburgh SELECTRON Resins 
are now used— 


Aircraft structural parts 
Radomes for electronic equipment 
Life floats 
Ballistic panels 
Helmets 
Boat hulls 
Machinery housing and guards 
Trays 
Tote boxes 
Food lockers 
Garbage pails 
Baskets for automatic dishwashers 
Baskets for automatic washers 
Wash tubs 
Tool chests 
Shipping containers 
Instrument cases 
Laundry hampers 
Kitchen containers 
Fishing rods 
Sinks 
Street signs 
Traffic signs 
Fluorescent light fixtures 
Television cabinets 
Loudspeaker housings 
Gas meter housings 
Structural panels for 
offices and homes 
Door and transom lights 
Awnings and canopies 
Greenhouse panels 
Skylighting 
Molded chairs 
Prefabricated houses and garages 
Truck bodies 











— . Le RE EEN 
Nis ORES SAMPAIO REE A ORIOL EARS ACA BAL 


§ 
J 


Ac 


> Polyr 
ite, Gel 
js now 
sheets ‘ 


F good Cl 


stability 
aircraft 
glazing. 


' Extr 
Produc 
petitive 
in. thic 
of 54 in 
is repo 
ance, g 
age. It 
fluores: 
signs @ 
similar 


p An ¢ 
(Ansta 
Corp.) 
report 
long-le 
availak 
cessful 
many 
pend ¢ 
ness a 
scopic 
and di 
solutio 
craft, s 
graphi 
indust 


>A st 
Chemi 
acrylic 
tics aff 
ing, p 
ment, 
stacke 
ing. T 
from | 
It is @ 
of bei 


tions. 








-ylics 


Ac 


Recc»t Developments 


‘| a-chloroacrylate (Gaf- 
Aniline & Film Corp.) 
is now available in clear colorless 
sheets with excellent light stability, 
f good craz resistance, and thermal 
stability. It is being studied by the 
aircraft industry for use in aircraft 


> Polymet! 
ite, Genet 


glazing. 


> Extruded acrylic sheet (Gering 
Products, Inc.) is available at com- 
petitive price levels, in 0.060 to 0.125 
in. thicknesses and maximum widths 
of 54 in. and 76 in. lengths. The sheet 
is reported to have uniform toler- 
ance, good surface, and low shrink- 
age. It is manufactured for use in 
fluorescent light diffusers, outdoor 
signs and letters, display racks, and 
similar products. 


) An anti-static and cleaning agent 
(Anstac-2M, Chemical Development 
Corp.) for methyl methacrylate is 
reported to be the most effective and 
long-lasting anti-static solution 
available today. It is also used suc- 
cessfully on vinyls, polystyrene, and 
many other plastics. It does not de- 
pend on moisture for its effective- 
ness and does not leave a micro- 
scopic film of water to which dust 
and dirt will adhere. The anti-static 
solution is widely used by the air- 
craft, sign, novelty, electrical, photo- 
graphic, optical, and various other 
industries, 


) A strippable coating (CD Strip A, 
Chemical Development Corp.) for 
acrylic, polystyrene, and vinyl plas- 
ticsaffords protection during cement- 
ing, painting, machining, and ship- 
ment. The product can be moved or 
stacked within 2 or 3 min. after coat- 
ing. The coating will not deteriorate 
‘rom freezing and is non-flammable. 
It is competitive in price and capable 


of being re-used under most condi- 
tions. 


)A general-purpose cast acrylic 
sheet (Plexiglas R, Rohm & Haas 
Co.) has the same physical and 
chemical properties as standard 
acrylic sheet, including outdoor 
* Researc} Laboratories, Rohm & Haas Co. 


od hee summarizing Recent Developments 
w ANelerences were prepared by the editors. 


Acrylic 


by F. J. GLAVIS* and H. F. TUCKER* 


weatherability, and costs 10 to 25% 
less. Its uses include signs, industrial 
glazing, dome skylights, and lighting 
fixtures. 





A CRYLICS comprise monomers 
and polymers of acrylic, substituted 
acrylic, and methacrylic acids, their 
salts, esters, and other derivatives, 
such as nitriles and amides. 

Acid Monomers and Polymers— 
Acrylic acid, CH,—-CHCOOH, is a 
corrosive, weak acid, available in 
either aqueous solution or as a gla- 
cial (essentially anhydrous) form. 
Reactions of acrylic acid are typical 
of normal acid functions (ester, salt, 
anhydride, and acid chloride forma- 
tion), of the unsaturated function 
(addition of halogens, amines, mer- 
captans), and of the conjugated 
functions (Diels-Alder reaction) ; 
reactions are qualified by the poly- 
merizable nature of the molecule. 

Polyacrylic acid, available as an 
aqueous solution in different viscos- 
ity grades and as an anhydrous pow- 
der, is a water-soluble polymer that 
gives hard, brittle, clear films. This 
product is capable of undergoing 
chemical reactions involving the acid 
function, such as salt formation and 
esterification, insolubilization being 
achieved in the latter instance by the 
use of polyfunctional alcohols. 


Methacrylic acid, available in an- 
hydrous form, is similarly amenable 
to reaction of the two functional 
groupings in the molecule as well as 
to polymerization. 

Both acrylic and methacrylic acids 
are used in the modification of the 
properties of polymers through in- 
corporation of varying amounts of 
these monomers in copolymerization 
reactions for improved hardness and 
increased hydrophilicity. 

Salts—Monomeric salts may be 
prepared by neutralization of the 
corresponding acid or by suitable 
saponification of the appropriate 
monomeric ester. Solid calcium ac- 
rylate is currently available. 

Polymeric acrylic salts may be 
prepared by: 1) neutralization of the 
polymeric acids, 2) polymerization 
of the monomeric salts, 3) saponifi- 
cation of the polymeric acrylic es- 
ters, and 4) saponification of the 
polymeric nitrile. For example, so- 
dium polyacrylate made by the sa- 
ponification of polyacrylonitrile is 
available from many sources. The 
potassium and ammonium salts are 
also produced. The polymeric salts 
are water-soluble polyanionics, giv- 
ing hard, brittle, clear, hygroscopic 
films. In the presence of other cat- 
ions, they show ion-exchange reac- 
tivity. The presence of acrylic salts 
as components of a copolymer sys- 
tem may affect the properties of the 
product so formed by alteration of 
the hydrophilic nature of the poly- 
mer, by insolubilization with poly- 
functional cations, or by modifica- 
tion of the hardness and brittleness. 

Esters—A wide range of mono- 


Courtesy Rohm & Haas Co 


Corrugated sheets of white tramslucent acrylic, lighted from above by fivorescent tubes, 
form large luminous areas for lighting the interior of a modern bank office 
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Courtesy Rohm & Haas Co. 
Dough covers, formed from transparent 0.125-in. acrylic sheet, protect dough mixes from 





excessive movement of air during fermentation. Cevers also facilitate inspection 


meric acrylic esters is available, with 
large quantities of methyl and ethyl 
acrylates and methyl methacrylate 
now being produced. Availability of 
stearyl methacrylate has recently 
been announced. Other available es- 
ters include butyl, 2-ethylbutyl, 2- 
ethylhexyl, octyl, methoxyethyl, 
ethoxyethyl, butoxyethyl, and 3- 
ethoxypropyl acrylates, and ethyl, 
butyl, isobutyl, hexyl, decyl-octy]l, 
and lauryl methacrylates. These es- 
ters are capable of undergoing reac- 
tions of the ester grouping, and of 
the unsaturated system present in 
the molecule, including polymeriza- 
tion. Variation of the molecular 
make-up of copolymers, involving 
different acrylate and methacrylate 
esters as well as other polymerizable 
monomers, permits the preparation 
of products that possess a wide range 
of physical properties. 

The polymeric esters may be con- 
sidered from the point of view of the 
following polymerization methods: 

1. The monomeric esters can be 
polymerized in bulk by casting tech- 
niques to give sheet materials. 
Acrylic sheet, based principally on 
methyl methacrylate, is a_ hard, 
transparent, optically clear product 
with excellent resistance to water 
and some organic solvents. Utilizing 
the thermoplastic nature of the 
polymer, these sheets can be 
formed into desired three-dimen- 
sional shapes. 

2. Suspension polymerization of 
the monomeric esters has been used 
to prepare molding powders. The 
polymer can be produced in separate 
particles of weil defined dimensions 
by control of the polymerization 
conditions. The molding powders are 
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formed into hard, transparent, clear 
objects by applying heat and pres- 
sure in dies of the desired shape. 

3. A third method involves the 
polymerization of acrylic esters in 
organic solvents. A large range of 
solvents has been used for the prep- 
aration of soluble polymers, the 
properties of which permit applica- 
tion in coating, adhesive, and lubri- 
cating oil compositions. By using 
different esters and combinations of 
esters, and modifications in the poly- 
merization conditions, polymeric 
compositions having various solu- 
bilities result. These produce films 
that range from hard and brittle to 
soft and tacky. 

4. By using emulsion polymeriza- 
tion techniques, a fourth type of 
polymer system has been made 
available. These stable dispersions 
of distinct particles of acrylic poly- 
mers form films on drying. Depend- 
ing upon the particle size of the 
polymer as well as its chemical com- 
position, durable films may be ob- 
tained with varying degrees of hard- 
ness and tack. 

Nitriles—Acrylonitrile monomer 
has recently become more available 
through the entrance of two new 
manufacturers into the field. The 
monomer is a liquid capable of ready 
polymerization, and is reactive by 
virtue of both its carbon-to-carbon 
unsaturation and its nitrile function. 
Polymerization, which may be car- 
ried out in aqueous suspension or in 
solution, provides the basic mate- 
rial for the preparation of fibers 
(Orlon and Acrilan). Polyacryloni- 
trile is soluble in such solvents as 
dimethylformamide, ethylene car- 
bonate, tetramethylene sulfone, and 





aqueous solutions of thiocyanate 
salts, and may be formed into ‘ibers 
by extruding a polymer solution 
into a coagulating bath such as wa- 
ter. Polyacrylonitrile may also be 
hydrolized with acid, caustic, or 
ammonia to form water-soluble 
hydrolysates as indicated previously 
in the discussion of polymeric acry- 
lic salts. Acrylonitrile is not amen- 
able to bulk polymerization since 
the polymer is insoluble in the 
monomer. Acrylonitrile is useful in 
copolymer systems to improve such 
properties as solvent resistance and 
hardness. Examples include copoly- 
mers of acrylonitrile with butadiene 
and styrene. 

Amides—Acrylamides and meth- 
acrylamides are available as solid 
materials. Both the monomers and 
polymers are susceptible to alkaline 
hydrolysis with the formation of 
ammonia and the _ corresponding 
acrylic salt. In addition, the amide 
function can be modified by reac- 
tion with formaldehyde to produce 
methylol acrylamide and methyl- 
ene-bisacrylamide. Also available 
is N-tertbutyl acrylamide. 

Alpha - Halogenated Esters — 
Methyl alpha-chloracrylate, derived 
from methyl acrylate, has been in- 
vestigated extensively as a material 
that affords on polymerization a 
hard, clear, transparent sheet with a 
high softening point and resistance 
to surface abrasion. 

The above chemical classification 
of the acrylics indicates the wide 
variety of properties that are ob- 
tainable with such materials. There 
are many instances in which minor 
proportions of acrylic monomers are 
useful in modifying the properties 
of polymer systems based on mono- 
mers other than acrylics. The fol- 
lowing discussion of end uses will 
not include materials made with 
acrylic monomers in minor propor- 
tions such as the butadiene rubbers, 
and copolymers with vinyl chloride, 
vinyl acetate, or styrene. 


Applications 


Sheets and Molding Powders—The 
properties exhibited by solid acrylic 
polymers, such as crystal clarity, 
high impact strength, resistance to 
sunlight, weather, and most ch: \i- 
cals, and formability, have led to 
their widespread use in military d 
civilian applications. The field of 
usefulness have also been broad: 
by their availability in transpa! 
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Acrylics 
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t. and in opaque colors. 


j translt 
ra ylic is the standard 


Sheet ‘ 
transpar¢ material for cockpit 
canopies, licopter noses, astra- 
domes, wi: (ows, instrument panels, 
and searchlight and landing light 
covers 0! aircraft. Large sheets, 
edge lighted, are used as radar’ plot- 
ting boards in shipboard and ground 
control stations. To keep pace with 
the increasingly severe service re- 
quirements of pressurized jet air- 


craft, new grades of acrylic have 
been developed that have improved 
resistance to heat and crazing. 

In the general field of merchan- 
dising, acrylic plastic has become a 
major sign material for faces and 
letters, particularly for outdoor use 
where weather resistance is impor- 
tant. In addition to both interior 
and exterior signs, acrylic is used 
for counter dividers, transparent 
demonstration models of household 
appliances and industrial machines, 
and display fixtures and cases. 

The ability of acrylic plastic to re- 
sist breakage and corrosion and to 
transmit and diffuse light efficiently 
makes it advantageous in industrial 
and architectural applications. In- 
dustrial window glazing, safety 
shields, inspection windows, ma- 
chine covers, pump components, 
and plating barrels are some of the 
uses commonly found in plants and 
factories. Dome skylights formed 
from acrylic sheet are an increas- 
ingly popular means of admitting 
daylight through the roofs of in- 
dustrial, commercial, and _ public 
buildings, and private homes. Ac- 
rylic plastic is employed to good ad- 
vantage as the diffusing medium in 
lighting fixtures and large luminous 
Shower enclosures 
and decorative partitions are other 
well established applications. A re- 
cent development is a window glaz- 
ing panel with integrally formed 
louvers for outside light control. 

In molding powder form, acrylic 
plastic is used extensively for auto- 
motive parts such as tail light and 
stop light lenses, medallions, name- 
plates, dials, instrument panels, and 
signal lights. The new styling trend 


ceiling areas. 


introduced on several 1954 models, 
Neorporating tinted transparent 
roof sections formed from sheet 
acrylic, has been continued in 1955. 


The beauty and durability of 
molded acrylic parts have resulted 
in wide use for nameplates, control 
snobs, dials) and handles on all 


Acrylics 


types of home appliances; for pen 
and pencil barrels; personal acces- 
sories, such as hairbrush backs; 
bowls for fruit juice dispensers; and 
chemical pump parts. Covers for 
fluorescent street lights, jukebox 
panels, and other large-section 
moldings are being molded of ac- 
rylic powder. A significant develop- 
ment is thé extrusion of acrylic 
sheet from molding powder for use 
in applications such as _ lighting, 
glazing, partitions, etc. 

Advantage is taken of the trans- 
parency, strength, light weight, and 
edge-lighting characteristics of 
acrylic in the fields of hospital 
equipment, medical examination in- 
struments, and orthopedic devices. 
The use of acrylic polymers in the 
preparation of dentures is an estab- 
lished practice, and the embedment 
of normal and pathological tissues 
in acrylic for preservation and in- 
structional use is an accepted tech- 
nique. The embedment field also in- 
cludes the commercial embedment 
of industrial machine parts as sales 
tools, and the preparation of embed- 
ments as home decoration pieces. 

Elastomers—The use of acrylic 
esters in synthetic rubber formula- 
tions may be exemplified by a co- 
polymer of ethyl acrylate with about 

% of a chlorine-containing mono- 
mer such as chloroethyl vinyl ether 
or chloroethyl acrylate (Hycar PA 
series). The vulcanized products 
combine outstanding heat resistance 
and oil resistance, and have found 
widest use as gaskets for automatic 
transmissions for gasoline engines. 
Vulcanizates of fluorinated acrylics 
are said to offer advantages in 
toughness and durability. Acrylate- 
acrylonitrile copolymers are also 
being manufactured for use as vul- 
canizable elastomers. The use of 
acrylonitrile in the nitrile rubbers 





continues to offer products of su- 
perior solvent resistance and dura- 
bility. 

Ion-Exchange Resins—Cation ex- 
change resins may be produced by 
the polymerization of methacrylic 
acid in the presence of cross-linking 
agents, such as_ divinylbenzene. 
These acrylic-based ion exchange 
resins are particularly adapted for 
sodium therapy, for pharmaceutical 
applications that involve the recov- 
ery of antibiotics, and in the treat- 
ment of sugar solutions. In the latter 
application the weak acid character 
of the resin does not cause the in- 
version of the sucrose. 

Textiles—Considerable work has 
been undertaken to overcome cer- 
tain difficulties encountered in the 
acrylic fibers, such as Orlon and 
Acrilan. Fiber studies have been 
concerned with modifications in 
molecular formulation to achieve 
greater dye receptivity, mechanical 
modifications to reduce fibrilation 
and subsequent apparent color 
variations in dyed fabrics, and the 
development of various solvents for 
polyacrylonitrile. Blends of poly- 
acrylonitrile with such fibers as 
wool, rayon, and acetate provide a 
means of obtaining mixed fibers 
with dyeing and other properties 
characteristic of the fiber types 
present in the blend. Modification of 
cotton to give improved characteris- 
tics, such as. fungus resistance and 
higher heat resistivity, has been 
achieved by treatment of the cotton 
with acrylonitrile. 

Acrylics are established materials 
for sizing of fibers, with polyacrylic 
acid used extensively in the nylon 
field. 

Acrylate dispersions provide 
highly desirable types of finishes. 
Applied to cotton and rayon, they 
contribute a firmer hand, improved 
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Courtesy Rohm & haos Co. 


Used for glazing in school building, each louvered panel is formed from a single sheet 
of acrylic, with ends and upper sections of individual louvers opaqued to minimize direct 
sun and sky glare. Panels measure 30 by 60 in., are formed from 0.187-in. sheet 
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Courtesy Rohm & Haas Co. 


Cockpit canopy of B-47 bomber is fab- 
ricated of translucent acrylic sheet 


tensile and tear strength, and_ bet- 
ter abrasion and wear resistance. 
They are not easily removed by 
washing, hence are “permanent” 
finishes. 

Coatings—Acrylic emulsion paints 
constitute a major development of 
the last year. Specifically recom- 
mended for durability of finish, lack 
of odor, speed of drying, and ease 
of application, both the emulsion 
and compounded paints for interior 
use in pigmented formulations have 
been offered this year. Some formu- 
lations have been suggested for use 
over damp surfaces. 

For application by either spraying 
or brushing, acrylic coating solu- 
tions in organic solvents are avail- 
able in types that give almost any 
desired range of hardness or tacki- 
ness, with clarity and durability a 
prominent feature of all these coat- 
ing materials. These acrylic coatings 
are for both decorative and protec- 
tive uses, the scope of application 
ranging from protection of art treas- 
ures to resin treatment of raincoats. 
Decorative and metallized coatings 
can also be applied to plastic items. 

Water-soluble acrylic polymers 
are used in the thickening of coat- 
ing formulations, such as_ resin- 
based paints, to a predetermined 
viscosity. 

Such acrylic monomers as tetra- 
ethylene glycol dimethacrylate have 
found application in the preparation 
of coating and filling compositions. 

Paper—Acrylic dispersions are 
proving to be effective in the coat- 
ing of paper. They are used for 
clear, greaseproof coatings, as bind- 
ers for clay coatings, and as heat- 
sealing adhesives. 
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Adhesives—Acrylic monomers now 
find application as components of 
copolymers used in making pres- 
sure-sensitive tapes and bonding 
agents. They impart improvement in 
aging characteristics and adhesion. 

Leather—The acrylate dispersions 
are used in leather finishing. As a 
base coat for cellulose nitrate fin- 
ishes, the acrylates produce perma- 
nently flexible and strongly adher- 
ing coatings. When dry, these are 
no longer water-dispersible but are 
soluble in the customary lacquer 
solvents so that excellent adhesion 
of subsequent lacquer coatings is 
obtained. An increasingly wide- 
spread use of acrylates in the 
leather field is as a component of 
water finishes. In such cases, the 
acrylate improves the adhesion, 
flexibility, and leveling of the fin- 
ish, and improves washability. 

Agricultural Chemicals—In the 
recently developed field of synthetic 
soil conditioners, water-soluble 
polyelectrolytes have been used to 
improve the tilth of soils, encour- 
age seedling emergence, prevent 
crusting of cultivated soils by re- 
current wet and dry cycles, and 
protect exposed land against ero- 
sion until cover crops can become 
established. In this application, 
acrylics have played their part. So- 
dium polyacrylate, whether derived 
by the saponification of polyacryl- 
onitrile, the saponification of acryl- 
ate ester polymers, or the polymeri- 
zation of -the monomeric salt, has 





Courtesy Rohm & Haas Co. 

Store sign consists of metal channel 
script letters faced with white trans- 
lucent acrylic. Sign encloses neon 
tubes to make it equally as legible at 
night as during daylight hours 






been offered for use. Both liquig 
and solid forms of soil conditioning 
materials have been made available 
the liquid forms recommended fo; 
use in surface applications with the 
solid products suggested for use in 
depth treatment. 

Soil Stabilization—Calcium acry. 
late and acrylamide-methylene-bis. 
acrylamide compositions are being 
extensively investigated for in sit, 
polymerization in soils for struc. 
tural stabilization and impermes- 
bilization. 
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Me Gon plastics insulation on these hotbed heaters assures long, 
trouble-free operation because of its resistance to soil chemi- 
cals, moisture and other deteriorating elements. 











i, Gaskets are actually fabricated in place from a Geon plas- 
tisol which is applied as a liquid and fused at the same time 
the car enamel is baked. 








Reduced maintenance cost and improved light transmission 
result from the use of rigid sheeting made from Geon plas- 
s windows in a chemical plant 








INTRODUCTION 


| prrwntagnccancienieg and versatility are the keynotes of 
today’s economy — and your products made from Geon 
polyvinyl materials fit into this picture not only today, but 
also in the years to come — for the many forms of Geon 
vinyls respond to the challenge of all industry. 

The wire and cable, and film and sheeting fields continue 
to lead the volume users of vinyl materials, but during the 
last few years manufacturers of flooring, pipe and molded 
products have increased consumption of this versatile plas- 
tic. The use of expanded vinyl, too, shows rapid growth. 
And other vast potential markets, both consumer and indus- 
trial, are yours for the taking. 

For example, companies employing corrosive materials 
in their manufacturing processes are now finding that 
tank linings, nuts and bolts, fume hoods and ducts made 
from vinyl plastic cost less than conventional metal fabri- 
cations, yet endure much longer under corrosive conditions. 

Rigid vinyl pipe made from high impact Geon resin 
and processed without plasticizer is being used in various 
applications for the oil fields and in chemical plants. Its 
outstanding strength and corrosion resistance make it ideal 
both from a cost and replacement standpoint. 

Our Sales Development Laboratory at Avon Lake, Ohio, 
stands ready to help you with any vinyl product problems 
you cannot solve in your own plants. Our experience in 
dealing with vinyl materials dates back to 1933, when Dr. 
Waldo Semon of The B. F. Goodrich Company’s research 
laboratories discovered that you could plasticize the tough, 
horny vinyl chloride into a flexible, workable plastic. Since 
this time, we have made many millions of pounds of Geon 
vinyl resins and compounds, and solved many technical 
problems. Let our experience work for you. 





Copyright 1955 





B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 
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PROPERTIES AND 
USES OF GEON 


HE fabulous growth of the vinyl industry in the 

past decade has been no accident. The answer 
lies simply in the excellent combination of properties 
found in vinyl resins—imertmess or resistance to at- 
tack of all kinds; adaptability or ease of adjusting 
physical properties to meet a wide range of require- 
ments; and superior dielectric properties. 

Adaptability of vinyl resins is brought about by 
man-made means, or compounding. However, com- 
pounding—the addition of materials such as plastic- 
izers, stabilizers and pigments—tends to decrease the 
other two properties of inertness and electrical char- 
acteristics. Therefore, it is obvious that compounding 
ingredients should be selected with the end-use of 
the plastic in mind. 

Keeping this end-use in view, plastics made from 
Geon polyvinyl materials can be compounded to 
resist the effects of most acids, alkalis, alcohol, most 
solvents, oils, fats and waxes, They can be made 
transparent, opaque and translucent in brilliant or 
In addition, Geon materials can be 
compounded to be non-toxic and exceptionally re- 
sistant to abrasion and weathering. 


subdued colors. 


Methods for employing Geon materials include 
extrusion, calendering, molding and coating. These 
operations turn out such products as flexible or rigid 
sheets, rods, tubes and piping. Vinyl sponge is an- 
other end product of Geon gaining wide acceptance 
because of its advantages over other expanded type 
sponge materials. 

The versatility of vinyl! materials and the skill of 
compounding are exemplified by the wide range of 
end products, both consumer and industrial. Among 
those familiar to the consumer are raincoats, shower 
curtains, tablecloths, upholstery, handbags, luggage, 
phonograph records, garden hose, flooring, belts 
and toys. And to those in industry, vinylmay appear 
as wire and cable insulation, chemical duct and 
fume hoods, linings for tanks, protective coatings 
for drums, and adhesives and backings for strong 
tapes. 

Insulation made from Geon resists flame, making 
it valuable for use in house wiring, electric blanket 
wiring and similar electrical applications. Other 
reasons for using Geon for electrical insulation are 
high resistivity, good dielectric strength and low 
loss factor. 


GEON POLYVINYL 


(5 FON polyvinyl materials are available from B. 

Ff. Goodrich Chemical Company in four basic 
forms—resins, plastics, latices and polyblends. The 
resins are free-flowing white powders generally re- 
quiring compounding with other ingredients to pro- 
duce plastics. 

Geon plastics are resins completely compounded 
at our plants ready for extrusion or molding. A 
large number of compounds in cubical form are 
available in a wide range of colors especially formu- 
lated and tested for specific uses. 


Geon latices are water dispersion of vinyl chloride 


polymers supplied as stable, milk-white liquids of 
‘pproximately 50% total solids. They deposit clear, 


MATERIALS 


tough films or coatings and can be compounded to 
give opaque or colored deposits. 

The Geon polyblends supplied in sheets, similar 
in appearance to crude rubber, are polyvinyi chloride 
resins plasticized with Hycar* nitrile rubber during 
manufacture. Nitrile rubber plasticizer provides the 
advantage of non-extractability for such applications 
as food packaging, upholstery, cable jacketing, re- 
frigerator gaskets, or where vinyls are cemented to 
other materials. 

While the resins and polyblends require com- 
pounding in your plant they offer the distinct ad- 
vantages of cost savings and greater flexibility in tail- 
oring a compound for a specific use. 

*A product of B. F. Goodrich Chemical Company 



































EXTRUSIONS 


EON polyvinyl materials offer an ease of pro- 

cessing which is especially advantageous for 
extrusion operations. Products made by this process 
are myriad. Some examples are thin and heavy wall- 
ed tubing and hose; belting of all widths, thick- 
nesses and colors; shoe welting; trim for luggage, 
golf bags and upholstery; intricate shaped gasketing 
for refrigerators, house windows, washing machines 
and automobile bodies; bumpers for floor polishers 
and vacuum cleaners; weather resistant clothes lines; 
electrical tape, electrical wire and cable insulation; 
and rigid piping. 

Extruded insulation made from Geon has no peers 
in the wire and cable industry. Its properties of high 
electrical resistivity, toughness, fire resistance, ease 
of fabrication and resistance to aging make this 
material ideal for insulating copper and aluminum 
conductors. 

For wire coaters who do not compound their own 
materials, Geon plastics are available in NEMA 


a This main junction box shows part of the 16 miles of Geon vinyl 
plastic insulated wiring used in a Douglas DC-6 airplane. 


colors. They have been developed and tested for 
specific end-uses. For example, one formulation is 
designed for use as high temperature tubing, another 
for lamp and radio cords and several others for gen- 
eral house wiring. 





FILM AND 
SHEETING 


HE number of products fabricated from vinyl 

film and sheeting continues to grow, indicating 
the usefulness of these materials in industry and the 
home. 

Film products made from Geon are many. In the 
home, there are shower curtains, bedspreads, bowl 
covers, raincoats, packaging materials for meat and 
cheese, garment bags, draperies and table covers. 
Heavier sheeting is used for upholstery, handbags 
and wallets, briefcases and luggage, stuffed toys and 
wading pools. In industry, there are carton and tank 
linings, protective covers, laminations to metal and 
insulating sheet. Supported sheeting is used where 
more strength is needed or where the backing facili- 
tates adhesion to other surfaces. Heavy luggage, book- 
bindings, restaurant table cloths, wall covering, 
handbags and upholstery are a few examples. 

The bulk of film and sheeting is produced by the 
calendering method. However, for thin films, ap- 
proximately 2 mil or less, gauge control in calender- 
ing becomes difficult. In this instance, the process 
of extrusion and blowing is preferred. Here the 


2 8B. F. Goodrich Chemical Company 





MA This sauerkraut vat cover made from a non-toxic plastic based on 
Geon resin improves cleanliness and is much more convenient 


vinyl is extruded as a moderately thin-walled tube 
and stretched by compressed air. The blown tubing 
may either be heat sealed to form envelopes or bags 
or may be slit lengthwise to form a flat sheet. With 
proper compounding, extruded blown film combines 
high tensile and tear strength with high clarity 

Casting is another method of preparing thin fiims. 
Formulations based on either Geon paste resin oF 
Geon latices are cast onto metal or paper belts, fused, 
and stripped off as film. Excellent gauge contro! may 
be obtained through this method. 
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MOLDED 
PRODUCTS 


HE versatility of Geon polyviny! materials is 
weil exemplified in the many products made by 
molding processes. High fidelity phonograph records 
are compression molded from rigid Geon material. 
Dolls, toys, fish lures and prosthetic devices are slush 
or low pressure molded from Geon plastisol formula- 
tions. Electric plugs, hair curlers, distributor cap 
nipples, toys and similar items are injection molded 
from plastic compounds based on certain Geon resins. 
Plastigels offer particular advantages where the 
softer molded compounds are required. They are 
easily handled by low pressure molding techniques 
or by troweling or modeling. Baking or fusing can 
be accomplished free of the mold, reducing the num- 
ber of molds required for the production of an arti- 





Ml, Convenience, better appearance and reduced deterioration during 
storage are the reasons for selecting rigid boxes made from Geon 
for preserved fruit packaging. 


cle. Weather sealant caulking for automobiles and 
modeling material for toys are typical examples of 
plastigel products. 





EXPANDED 
VINYLS 


INYL sponge or foam is one of the most recent 

offshoots of plastisol development work. The 
market potential for plastisol sponge formulated from 
Geon paste resin is large. Mattresses, pillows, home 
and office furniture cushions, automobile arm rests, 
gasketing, sound proofing and insulating materials, 
floats, boat bumpers and life preservers are being pro- 
duced now. Weather stripping and shoe soling are 
two excellent future possibilities. 

Cellular vinyls made from Geon paste resin have 
several outstanding advantages over conventional ex- 
panded sponge materials: non-flammability, a feature 
which is important in home uses such as mattresses; 
resistance tO oxygen and ozone, giving better aging 
qualities; good dimensional stability; practically odor- 
less; resistance to oil, grease and many chemicals; 
ind more versatility in compounding. 

Fither open or closed cell vinyl sponge can be pro- 
luced from paste resin. The closed cell viny! sponge 
is excellent for buoyancy, insulation and shock ab- 
sorpuon applications. Open cell vinyl foam is used 
‘or most other applications, 
make closed cell vinyl sponge a chemical 
% agent is incorporated into a plastisol and 
is done under high pressure in a mold. The 
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Ml Swimming boards made from Geon-based plastisol weigh only 12 
ounces, yet support 150 pounds in water. 


blowing agent decomposes under the heat to liberate 
a gas (usually nitrogen) which expands the vinyl. 
Open cell sponge is made by using a blowing agent 
or by dissolving an inert gas in a plastisol under rela- 
tively high pressure. In the latter method*, an inert 
gas such as nitrogen is put into plastisol and vigor- 
ously agitated. The foamed plastisol is then released 
through a spray nozzle into a mold or onto a casting 
surface and fused by dielectric heating. By the use of 
this method, continuous production of vinyl foam is 
commercially successful. 
*Patented by the Elastomer Chemical Co. (Pat. No. 2,666,036) 
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PRODUCT 


PROCESSING METHODS 


FINISHED PRODUCTS 





101 
101 


GEON RESINS 


General Purpose 


EP Polyvinyl Chloride 


103 EP 
202—Vinyl Chloride—Vinylidene Chloride Copolymer 





GEON RESINS 
For Rigid Applications 


103 EP 

205 

400X65 Special vinyl! chloride 
400X78 polymers 
404HI 





GEON PLASTIC COMPOUNDS 


Supplied as cubical granules in full color and hardness 


ranges for your application 





GEON POLYBLEND 
503 


Blend of polyvinyl! chloride and Hycar nitrile rubber 


Calendering 
Press polishing 
Embossing 
Printing 
Spanishing 
Extrusion 
Injection molding 
Compression molding 


Calendered 
Supported and unsupported sheeting 
for upholstery, luggage, wall Cove. 
ing 
Film for shower curtains, rainweo, 
tablecloths, draperies 


Floor and wall tiles 


Extruded 
Wire and cabie insulation 
Garden hose 


Tubing for beverage, industrial oy 
pharmaceutical applications 
General extruded sections such » 
belting, welting, tapes, choir wa 
bing and laces. 
Injection molded 
Grommets, gaskets, electrical plug 
toys, automotive parts 








GEON SOLUTION RESINS 


200X20 
400X74L 
400X110 
400xX80 


Special vinyl chloride polymers 


Flexibility over a wide temperature range, weather resistance, 
and light weight are a few of the reasons for selecting fabric 


PY” cated with a Geon plastisol for this garage 


4 8B. F. Goodrich Chemical Company 





Solution coating 
Transfer roll 
Knife blade 
Air knife 
Dip 

Film coating 

Spray coating 





Coated paper and fabrics 
Cast films 
Protective coatings 


Fabric coated with plastisol based on Geon provides a durable, 
chemical, grease and acid resistant windshield washer reservoir 


¥ which is impervious to the effects of weather. 
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ATERIALS 
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PRODUCT 





PROCESSING METHODS 


FINISHED PRODUCTS 





GEON PASTE 
RESINS 


| Viny! chloride polymers 


760 { of controlled particle size 


n 121 is best for plastisol formulations, 
is excellent for organosols. Geon 126 
100X760 cre bes? for organosols. 


Coating 
Air blade 
Roller 
Reverse roll 
Doctor knife (paper) 
Doctor knife (fabric) 
Brush 
Wire wound or equalizer rod 
Spray gun 
impregnating 


Spread coated 


decorative paper 
Dip coated 


Spray coated 
Cast 


Sponge 


Luggage and upholstery cloth, window shades, 


Gloves, wire dish drainers, electroplating racks 
Wood articles, sheet metal 


Film, artificial fish lures, toys, dolls, prosthetic devices 





GEON LATICES 


151 ) 
| 
251 | 
351 
352 


vinyl! resin latex 


552 polyblend latex 


576 ) ester-plasticized 
577 ) vinyl resin latex 


450X167 } internatly plasticized 
652 ) vinyl resin latex 


This tough, durable model sports car was vacuum formed from 
high impact Geon rigid vinyl with an appreciable savings in 
tooling costs. 
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Coating 

Knife 

Reverse roll 

Dip 

Spray 
Low pressure molding 
Casting 





Food packaging coating 


Leather finishes 


Cap liners 


paper 
Felt coatings 


Lacquer replacement 
Rubber release agent 
Greaseproof bakery cartons 

Adhesive prime coat for vinyl coated fabric or paper 





- ; - ” , 
Mm. This low tenston ignition harness will wear longer because it 1 


, , } 
coated with a Geon latex formulation 


Decorative coating for paper and fabric 


Fiber and fabric sizes, coatings and binders 
Flameproof coatings and impregnations 


Binder for water based paints, inks and clay-coated 






































COATINGS 


OATINGS of Geon polyvinyl materials on paper, 
fabric and metal are found in many consumer 
and industrial applications. Water repellency, grease 
and stain resistance, acid and chemical resistance, 
toughness, better appearance and protection against 
abrasion are some of the properties obtained. 
Three types of Geon materials are especially de- 
signed for coating applications: 
1. Geon latices 
2. Geon resins for plastisols and organosols 
3. Geon resins for solvent solution systems 
Choice of the proper form of Geon depends, of 
course, on the type of end product, the properties 
desired and the kind of machinery available for pro- 
cessing 


Latices 


Geon latices are preferred when thin coatings are 
wanted without the necessity of using volatile sol- 
vents. Toxicity, fire and other solvent problems are 
eliminated. One industry adapting itself easily to the 
use of Geon latices is paper manufacturing. Here 
Geon coatings impart high gloss, waterproofness and 
greaseproofness to the paper. 


Plastisols and Organosols 


Plastisols are made by mixing liquid plasticizer 
with Geon paste resin, resulting in a paste-like ma- 
terial which is particularly well adapted to medium 
and heavy coatings. With a plastisol, no volatile 
substance is present, thus allowing for simpler equip- 
ment than is necessary for other type coatings. Geon 
paste resin is economical to process since it generally 
requires no milling or grinding operations during 
the compounding of a plastisol formulation. 

Organosols are made by mixing Geon paste resin 
with volatile diluents and plasticizer. They are used 
for coatings up to one-half or two-thirds the thick- 
ness of most plastisol coatings. 


Solvent Solution Systems 


Solvent resin solutions are most useful for thin 
coatings, especially where very high gloss or trans- 


6 B. F. Goodrich Chemical Company 


parency are desired. The solutions are normally pre- 
pared by stirring the resins into the solvent, although 
pebble milling is also used. Solvent systems hold an 
economic advantage, especially for thin coatings since 
they require only drying to form a continuous film 
with a low rate of moisture vapor transmission. 


Decorative Coatings 


Decorative coatings made from these various Geon 
materials serve many useful purposes. They provide 
gloss and color, and are used for packaging appli- 
cations, drum coatings, table cloths, candy boxes, 
paper draperies, curtains, shelf liner paper and fancy 


wrapping paper. 


Functional Coatings 


As functional coatings, Geon vinyls provide prop- 
erties such as greaseproofness, water resistance, chem- 
ical inertness and tear resistance. 

For food packaging, several Geon materials have 
excellent low temperature flexibility, greaseproof- 
ness, and a moderately low rate of moisture vapor 
transmission. These are useful in packaging meat and 
vegetables, milk, cheese, fried foods, pastries, butter, 
lard and similar foods. 

Geon latices and resin solutions are useful for 
lining fiber and metal drums to provide chemical 
and corrosion resistance, and to form a barrier against 
moisture or chemical odors. They may also be used 
for waterproofing and greaseproofing paper plates, 
cups and picnic tableware. 

Plastisol and organosol formulations are employed 
as heavy functional coatings on industrial gloves, up- 
holstery fabric, wall coverings, plating racks, dish 
drainers, chemical tanks, luggage material and similar 
applications. Both plastisol and organosol formula- 
tions may be applied either by spreading or dipping 
to give uniform thickness coatings. 

Unique modifications of plastisols are thick, putty- 
like plastigels, which have a high yield value. Made 
from Geon paste resin and various gelling agents, 
plastigels may be applied by dipping, brushing of 
troweling. Tank linings are often coated with 4 
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plastige! because of the simplicity of applying by Leather finishes which provide color, scuff resistance 
croweling. A bank of infra-red lights is then used and water repellency are often based on Geon latices. 

to fuse the vinyl compound into a durable plastic. Some of the latices and solution resins are used in 

re paint formulations and for printing inks of all kinds. 
a Binding and Saturation Clay-coated papers are improved when latex is added 
to the coating mixture. And Geon latices are also 

. Pigment and fiber binding and paper saturation _used to make a continuous sheet of random or oriented 


may be considered offspring of the coating industry. fibers in the manufacture of non-woven fabric. 











A n vinyl plastisol lining protects this A A Geon paste resin coating increases the A Coating fibrous glass strands with Geon 
lrum against attack by acids and life of the cotton picker sacks, helps them plastic improves strength, provides color- 
hemicals— permits re-use many times. withstand rough treatment for screening, appliance cords and other use 








&. Geon plastisol coating on these ‘disposable overshoes’’ helps A The limitless shades possible in sheeting made from Geon plasti 


nimize Spread of radioactive material at an atomic energy plant. makes color matching for ‘high style’’ relatively simple 





























RIGID MATERIALS 


” the few short years since 1951 when B. F. Good- 
rich Chemical Company first introduced its rigid 
vinyl materials, the number of useful applications 
has grown many times. After subjecting products 
made from rigid Geon to many exhausting tests and 
experimenting with various processing methods, 
fabricators are now placing them on the market with 
remarkable results. 

Both high impact (HI) and normal impact rigid 
Geon vinyl resins are available for your use, the choice 
depending on the physical, chemical, or other proper- 
ties desired in the end product. The impact strength 
of the HI resin is approximately 20 times as great as 
normal impact resin, measured by the izod impact test. 
However, for many applications, impact strength is 
of little importance and the qualities obtained with 
the normal impact material are outstanding enough 
to investigate its use. 


















Formulations of rigid Geon materials, which are 
processed without any plasticizer, provide the im. 
portant characteristics of: 


1. Excellent aging and weathering resistance 
2. Outstanding chemical and solvent resistance 
3. High physical strength and toughness 


The chemical industry finds these properties valu- 
able for its own plant equipment. Present uses include 
chemical tanks, piping, valves and fittings; fume ducts 
and hoods; plating tanks and stirrers; industrial filters 
and reagent feeders; and corrosion-proof nuts and 
bolts. 

Other industries are using the tough, horny rigid 
vinyl for applications demanding that extra bit of 
quality which characterizes Geon materials. Rigid 
vinyl is used for pipe in the oil fields to carry away 
hot corrosive salt water, a by-product in the separa- 
tion of crude oil. Another application is a cold water 
dip tube used in gas-fired automatic hot water heat 
ers. Here vinyl plastic pipe helps eliminate corrosion 
on the inside of the tank by doing away with dis 
similar metals which ordinarily set up an electrolytic 
action between the tank lining and the conventional 
metal dip tubes. 

Light weight, high tensile strength, toughness, 
flame resistance and good transparency make the 
rigid vinyls ideal for application in structural and 
decorative paneling; instrument, typewriter and busi- 
ness machine cases; tote boxes; luggage; and ship- 
ping containers. 


qv: weight, chemical and moisture resistance, 
high impact strength are some of the reasons for 
selecting Geon rigid vinyl for piping. 
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Sulfuric acid is metered by this proportioning ohn This chemical filter is constructed almost entirely 

eal feeder 24 hours a day, seven days a week. It is from Geon rigid materials which assure ng 
constructed entirely from rigid vinyl trouble-free operation. 
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hae From The B. F. Goodrich Research Center at Brecksville, Ohio, comes a steady flow of new materials and ideas to hel 


ever-expanding growth of the plastics industry. 


THE FUTURE 
..+ for you and the Plastics Industry 


The plastics industry is stili young and growing 
and headed for even more growth. The changes it 
has wrought in commerce and industry and in the 
business of every-day living in the past decade prom- 
ise even greater developments for the future. As an 
integral part of this remarkable industry, you can 
look forward to a continuing and ever-expanding 
use of plastics in many fields—some not even dream- 
ed of today. 

Foremost in aiding this growth is the proper choice 
of the right plastic for specific applications—the 
right type of plastic for the job. In the wide range 
of Geon polyvinyl materials described in this book- 
let you will find what you need to complete the de- 
sign of your new product—or the development of 
an idea, 

Our sales representatives will be glad to work with 
you, help you select the Geon materials best suited 
to your needs and advise you on technical problems. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 


Mar |; Avon Lake, Ohio, Experimenta! Station 


research information into a production reality 
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HARMON colors 





Recent Developments 

A hard resinous polyhydric alco- 
hol (Dow Resin 622, Dow Chemical 
Co,), developed for the coatings in- 
dustry, will be used in the form of 
its esters with fatty acids of drying 
and semi-drying oils. Such esters 
have excellent adhesion, resistance 
to alkalies, water, and abrasion, and 
solubility in aliphatic petroleum hy- 
drocarbons. 


pA tall-oil-modified alkyd resin so- 
lution (Rezyl 750-17, American Cy- 
anamid Co., Plastics and Resins 
Div.) is recommended for the pro- 
duction of low-cost, fast air-drying 
and baking finishes. It is an excel- 
lent dispersing medium and pro- 
duces enamels of high gloss and full- 
ness which may be reduced as de- 
sired with aliphatic solvents. 






























axe resins are polyesterifica- 
tion products derived from the re- 
action of polybasic acids with poly- 
hydric alcohols. They are used in 
greater quantity in the protective 
coatings industry than is any other 
single class of resin. Protective coat- 
ings based on alkyd resins are char- 
acterized by excellent initial color 
and gloss coupled with excellent 
adhesion, flexibility, exterior dura- 
bility, and rapid air-dry or bake. 
The predominant group of alkyd 
resins used in the manufacture of 
surface coatings employs phthalic 
anhydride as the main polybasic acid 
constituent and such polyhydric al- 
cohols as glycerol or pentaerythri- 
tol; but other polyhydric alcohols 
such as glycols, di- or tri-pentaery- 
thritol, sorbitol, or trimethylole- 
thane can be used to emphasize spe- 
cial resin properties. In addition to 
the polybasie acid and polyhydric 
alcohol components, alkyd resins 
1) for protective coatings are modified 
> with oxidizing or non-oxidizing 
fatty acids derived from vegetable 
and, in some cases, marine oils. Al- 
kyds with no oil modification are 
known as polyesters. These resins 


——. 


* Glendale-Plask . 
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Ali:yd Resins 


by V. W. GINSLER* 


are used for molding, laminating, 
and casting purposes, but have not 
as yet been found generally useful as 
surface coating resins. 

Oil-modified alkyd resins of the 
air-drying type cure by oxidation 
of their drying oil constituent. In 
the case of the baking type, in which 
the oil modification may be oxidiz- 
ing or non-oxidizing, the alkyds 
cure by co-condensation with al- 
kylated amino resins in the presence 
of heat. 

Quantitatively and qualitatively, 
the oil modification of alkyd resins 
produces profound effects on the 
properties of these products. Alkyds 
generally contain from 30 to 70% 
of oil and, depending on their spe- 


cific range of oil content, are classi- 
fied approximately as follows: 


Classification Oil content, % 
Short oil 30-46 
Medium oil 46-56 
Long oil 56-70 


The general quantitative effect of 
oil content on alkyd resin proper- 
ties is expressed graphically in 
Table I, wherein the value of the 
various properties listed increase in 
the direction shown by the arrows. 
Broken arrows are used when the 
solvent has a bearing on the prop- 
erty. 

Table II indicates, qualitatively, 
how the type of oil used also exerts 
its effect on the properties of the 
alkyd. 


Short-Oil Alkyds 


Short-oil alkyds contain fewer of 
the aliphatic solvent-tolerant fatty 
acid chains in their molecular struc- 





Table |I—Effect of Oil Content on Properties of Alkyd Resins* 
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* Adapted from “Theories and Facts Concerning Alkyds’, by K. A. Earhart, Ind. Eng. Chem. 41, 


716-725 (1949). 








Table li—Effect of Type of Oil on Properties of Alkyd Resins* 








Speed of cure Color Gloss retention Oil Iodine value 
> * Tung 170 
tT Linseed 180 


DECREASE 








Tile | 














Dehydrated castor 155 


Soya 135 
Cottonseed 110 
Castor 85 
Coconut 9 


« Adapted from “Paint and Varnish Technology”, edited by William Von Fischer. 1948. New York: 


Reinhold Publishing Corp. 
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ture, hence are prone to be incom- 
patible in aliphatic solvents. These 
alkyds are supplied as solutions in 
aromatics such as xylene or toluene. 
The short-oil alkyds that are modi- 
fied with non-oxidizing oils such as 
coconut or castor, are used as plas- 
ticizers in cellulose nitrate lacquer 
formulations, contributing the nec- 
essary properties of adhesion, flexi- 
bility, durability, and color reten- 
tion to modern automotive and 
other fast-drying industrial lacquer 
finishes. Short-oil non-oxidizing al- 
kyds are also used extensively with 
urea and melamine resins in baking 
enamels, yielding exceptionally 
hard, tough finishes for refrigera- 
tors, washing machines, home freez- 
ers, and other appliances. Such en- 
amels are outstanding for retention 
of their whiteness and gloss, and 
are relatively impervious to food 
stains, mild acid and alkali solu- 
tions, as well as to the action of 
soap and water. 

Short-oil oxidizing alkyds based 
on soya, dehydrated castor, or cot- 
ton-seed oils have a broad base of 
utility in industrial baking finishes 
of all types. Metal cabinet enamels, 
automotive enamels, toy enamels, 
can coatings, Venetian blind enam- 





Courtesy Allied Chemical and Dye Corp. 


Although the accompanying article 
deals specifically with alkyd resins in 
paints and surface coatings, the same 
general type of resin is finding wide 
use in molding electrical components 
(above and below) having excellent 
heat resistance, good dimensional 
stability, etc. For properties of alkyd 
molding materials, see the Plastics 
Properties Chart, facing p. 843 





els, and exterior sign enamels are 
usually based on alkyds of this 
group. 

The short-oil oxidizing alkyds in 
conjunction with acid-catalyzed 
urea resins have also found success- 
ful application in forced-dry wood 
furniture finishes that are superior 
in abrasion resistance, impact 
strength, and durability to oleores- 
inous varnishes or cellulose nitrate 
lacquers. 


Medium- and Long-Oil Types 

Medium- and long-oil alkyds, 
which are soluble in mineral spirits, 
are most frequently modified with 
oxidizing oils and are used in 





various water-dispersed latices anq 
as components of exterior house 
paints. 


Modified Alkyds 

Oil-modified alkyd resins may be 
further modified by processing with 
other materials for the emphasis of 
special properties. Common modifi. 
ers (see Table III) are rosin, phe- 
nolic resins, styrene, and silicones: 
however, it must be recognized that 
such additional modification is usy- 
ally a compromise, with some prop- 
erties gained and others lost. 

Highly thixotropic alkyds have 
been developed by modification with 
polyamide resin. Paint products 





Table ill—Modifiers for Alkyd Resins 








Modifying agent Advantages contributed Disadvantages contributed 

Rosin Fast drying Yellowing 
Hardness Poor exterior durability 
Mar resistance 

Phenolic Hardness Yellowing 
Solvent resistance Poor stability 
Alkali resistance 

Styrene Fast drying Poor solvent resistance 
Light color Poor stability 
Color retention 

Silicone Heat resistance Cost 
Hardness Higher curing temperature 
Adhesion 
Flexibility 


Resistance to thermal shock 





brushing-type air-drying finishes. 
Many government specifications call 
for alkyds of this group and most 
of the familiar household paint 
products, such as alkyd flat wall 
paint, 4-hr. high gloss enamel, and 
porch, floor, and deck paints, are 
manufactured at the present time 
from either medium- or long-oil 
alkyd resins. 

Recent availability of “odorless” 
and “low-odor” mineral spirits has 
permitted development of medium- 
and long-oil alkyd resin solutions 
in these solvents for interior alkyd 
based flat paints and gloss enamels 
that are free from obnoxious paint 
odors. These products have shown 
a gain in usage in a market that 
two or three years ago seemed to 
be headed toward complete domi- 
nation by water-thinned latex 
paints. Long-oil and extra-long-oil 
alkyds at 100% solids are also in- 
creasing in usage as modifiers for 


produced from polyamide-modified 
alkyds are unusual in appearance in 
that they are jelly-like, but they 
are quickly reduced to ordinary 
consistency by mechanical agitation. 


Non-Phthalic Alkyds 


Rosin or terpenes and maleic an- 
hydride or fumaric acid undergo 4 
Diels-Alder reaction with the for- 
mation of a tribasic acid known as 
the rosin-maleic adduct. This reac- 
tion product can be esterified with 
glycerol or fatty acid glycerides, 
forming alkyd resins that exhibit 
properties superior to those of the 
varnishes manufactured by simply 
cooking maleic-modified ester gums 
with oils. These alkyds cannot be 
considered equivalent quality sub- 
stitutes for phthalic alkyds, but fit 
into a small sphere of utility for 
special applications. 

Use of alkyd resins in the surface 
coatings industry has risen consid- 
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er than the increased 
f paints during the last 
95 ye \lkyd resin production 
(solids is) reached 241 million 
Ib. in '; current estimates are 
\lion Ib. will be produced 


erably 
produ t 


that 54 ; 
in 1955. -nere are three main rea- 
sons for -his substantial growth. 


Versai |'ty—Alkyds in general are 
better tings than oleoresinous 
varnishes and are adaptable to a 
wide varicty of air-drying and bak- 
ing finishes for wood, metal, plaster, 
paper, and plastics, in addition to 
their function as plasticizers for cel- 
lulose nitrate. 

Uniformity—The growth of alkyd 
resin production has fostered de- 
velopment of a new scientific atti- 


tude in the paint and varnish in- 


dustry. Careful chemical controls 
required for successful alkyd pro- 
duction, have replaced the individ- 
ual judgment of the varnish maker 
and a new order of uniformity from 
batch to batch has resulted. 

Economy and Efficiency—Alkyd 


resins are low in cost. Their raw 


materials are in abundant supply. 
The efficiency of handling packaged 
ready-to-use vehicles of high qual- 
ity and wide scope represents a 
greater stride in progress than any 
that paint making has made in its 
long history up to now. 
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ditional information concerning al- 
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Aminos (Urea and Melamine) 


Recent Developments 


>» A melamine-canvas laminate 
(Panelyte Grade 471, Panelyte Div., 
St. Regis Paper Co.) for TV high- 
voltage insulation is superior to 
other high-insulation materials in 
water absorption, dielectric strength, 
power factor, arc resistance, and 
with-grain flexural strength. It re- 
sists arcing and burning. 


>» A melamine-polyester paper-base 
laminate (Y-2401 Phenolite, Na- 
tional Vulcanized Fibre Co.) has 
high are resistance compared to 
other paper-base laminates now in 
general use. This material has excel- 
lent dielectric strength, good mois- 
ture resistance, low dissipation fac- 
tor, and exceptional workability. 


UREA FORMALDEHYDE RESINS 


U REA resins result from a chem- 

ical reaction between urea and 
formaldehyde under carefully con- 
trolled conditions of mol ratio, time, 
temperature, and pH. By controlling 
these factors resins are produced 
that are of commercial importance 
in thermosetting molding com- 
pounds, organic coatings, and ad- 
hesives; others are used in paper 
and textile treating, as foundry sand 
core binders, and in the formation 
of low density foams. The chemical 
reaction is one of condensation, 
water being split out, with mono- 
methylol urea and dimethylol urea 
as intermediate products. The reac- 
tion takes place in the presence of 
water and the water is then removed 
in the preparation of commercial 
products. 


Molding Compounds 

Molding compounds are formu- 
lated of water-white urea resins, 
cellulosic fillers, curing agents, pig- 
ments, and mold lubricants. Alpha- 
cellulose is the commonly used filler, 
making possible unlimited color pos- 
sibilities. The color, strength, elec- 
trical properties, translucency, and 
surface finish of molded articles en- 
hance their eye and sales appeal. 
Urea compounds are used for items 
such as buttons, lighting fixtures, 
containers, closures for cosmetics, 
radio and television housings, clock 
cases, knobs, and handles. 

Parts molded of urea-formalde- 
hyde compounds are odorless, taste- 
less, and chemically stable; they 
have a low burning rate or are self- 
* Glendale-Plaskon Laboratory, Barrett Div., Allied 
Chemical & Dye Corp. 
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extinguishing. Their resistance to 
organic solvents and weak acids and 
alkalies is good, and they are un- 
affected by solutions used in the dry 
cleaning process. Their surfaces are 
hard and durable and have good 
abrasion resistance. Molded pieces 
have a flexural strength of 10,000 to 
16,000 p.s.i. and have excellent elec- 
trical characteristics including arc 
resistance in a commercially useful 


mee 
Pog 





Courtesy Allied Chemical and Dye Corp. 


Colorful radio-phonograph cabinet is 
molded of urea resin for strength, 
hard surface, luster, and light weight 


range. Ureas are finding increased 
usage in wiring devices for the home. 
The range of colors is unlimited and 
certain MUP (molded urea plastics) 
standard colors are available. These 
are based upon chromaticity meas- 
urements as listed in Department of 
Commerce Commercial Standard CS 
147-47. While urea-formaldehyde 
compounds may be exposed to hot 
water with no softening, repeated or 
continuous contact with hot water 
will cause deterioration of molded 












by C. £. BRIT 


Courtesy Allied Chemical and Dye Corp, 
Durability, surface finish, resistance jo 
solvents, and availability in an yp. 
limited color range, account for con. 
tinued and extensive use of urea in 
the manufacture of buttons 





parts. Moldings are rigid, light in 
weight, and strong, but they are 
subject to breakage under severe 
shock. 

There is increasing interest in the 
use of urea molding compounds for 
large moldings such as television 
cabinets. Their colors and pleasing 
appearance have long been apparent 
in packaging applications, such as 
closures and containers for the cos- 
metic and jewelry industries. Good 
light transmission and _ diffusion 
combined with non-heat-softening 
properties and color stability have 
resulted in their use for lighting re- 
flectors. 





Adhesives 
Urea-formaldehyde resin adhe- 
sives are widely used in the manv- 
facture of plywood and in assembly 





gluing by wood-working firms. Ad- A 
vantages include good bonding prop- t 
erties, color, working qualities, ease g 


of storing, and resistance to wate! 





Courtesy American Cyanomid Co. 
Urea-formaldehyde housing of FM 
radio has high resistance to heat 
veloped by six tubes, good impad 


strength to withstand normal abuse 
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The adhesives are avail- 
th liquids and powders, 
a variety of hardeners so 
at th. can be cured at tempera- 
room temperature up to 
1st reductions can be ef- 
ected in applications that do not re- 
suire high water resistance by using 
‘oft wheat flour extenders. High 
equency electrical or steam heated 
Jevices are often used to accelerate 
ure. Urea adhesives can be fortified 
ith resorcinol or melamine resins 
or use in applications requiring re- 
istance to boiling water. Craze re- 
istant products are available that 
rermit glue lines up to 0.02 in. thick 

assembly gluing. 

Other applications of urea resins 
»f an adhesive nature, but outside 
he woodworking industries, are as 
and core binders used for casting 
omplicated precision parts of light 
metals and as fortifiers of starch ad- 
hesives used in the manufacture of 


and fur 
able a 


ures | 
D50° F 


shipping containers. Allied to wood- 
working is the increasing demand 
for hardboards manufactured from 
sawdust or wood chips using urea 
resin binders. 


Other Applications 

Urea resins are also employed as 
impregnating agents for paper and 
in the treatment of textiles. Modified 
urea resins of the cationic type are 
employed to provide wet strength to 
various grades of paper used for 
items such as toweling, butcher 
wrap, and agricultural crate liners. 
Therapeutic appliances can be made 
by dipping bandages in cold-setting 
catalyzed resin formulations and 
curing in place. Blocks or slabs of 
foamed resin provide an effective 
low density core material for 
thermal insulation. Other urea resin 
modifications are employed with 
alkyd resins in the formulation of 
organic coatings. 


MELAMINE FORMALDEHYDE RESINS 


ELAMINE, which may be con- 

sidered as a trimer of cyana- 
ide, is reacted with formaldehyde 
o form intermediate methylol prod- 
icts from which the various mela- 
ine resins are derived. The mela- 
ine resins, like urea resins, are 
mployed in the manufacture of 


wrermosetting molding compounds, 


rganic coatings, adhesives, and 
pecialty products. In general, the 
elamine resins impart greater heat 
esistance and water resistance to 
he end products. 


Molding Compounds 
A wider variety of fillers are used 
the production of melamine mold- 
g compounds than with urea; 


burtesy American Cyanamid Co. 


Minc: (Urea and Melamine) 


alpha-cellulose, minerals, fibrous 
glass, and chopped rags are em- 
ployed depending upon the end use 
of the molding compound. Alpha- 
cellulose filled compounds are sim- 
ilar in appearance and color possi- 
bilities to the ureas. However, their 
improved resistance to heat, water, 
acids, and alkalies permits their use 
in more demanding applications such 
as tableware, funnels, strainers and 
other kitchen applications, and hos- 
pital and nursery equipment. One of 
the newer applications is in molded 
agitators for washing machines. 
Cellulose-filled general-purpose 
industrial melamine molding com- 
pounds that are specifically de- 
signed. for molding around inserts 


Decorated dinnerware set 
for children is molded of 
melamine, has integral de- 
sign. Set will not chip, crack, 
or break in normal use 


have been marketed. Other cellu- 
Jose-filled compounds, designed for 
applications such as aircraft elec- 
trical connectors, combine excellent 
electrical properties with ready 
moldability. 

Cotton or rag fillers may be used 
with melamine resins for the pro- 
duction of impact-resistant molding 
materials. The chief characteristics 
of this type of molding material are 
high flexural strength, good arc re- 
sistance, and lack of odor and taste. 

Glass-filled melamine molding 
materials have recently made their 
appearance in applications requiring 
resistance to heat, impact, and elec- 
trical arc. Mineral-filled melamine 


Courtesy American Cyanamid Co. 
Flatware handles are Ided of mel- 
amine. Each handle is Ided right 
onto stainless steel tang and bolster, 
thus creating a permanent band be- 
tween the metal and plastic 








compounds are employed in electri- 
cal applications where arc resistance 
and dielectric strength are of pri- 
mary importance. Other combina- 
tions of fillers and melamine resins 
have been successfully used for spe- 
cialized applications. 

Melamine resins provide outstand- 
ing decorative qualities in an un- 
usual range of colors, including deli- 
cate pastels. Innumerable household 
items and novelties demonstrate the 
gloss, durability, and variety of color 
that can be obtained with melamine 
resins. Their many electrical appli- 
cations accent their utility. 


Adhesives 
Adhesives based on melamine 
resins have excellent resistance to 
heat and water. They have been em- 
ployed in large quantities in the 
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ACRYVIN 


AND POLYESTER SHEETS 
AND BUTTON BLANKS 


e Blank sizes: 14 to 60 ligne in diameter. 
Thickness: .100 (4 ligne) to .500 (20 ligne) 


CAST POLYESTER SHEETS 


e Colors: clear, pastels, opaques, fiber glass, etc. 
Thickness: 0.1 to 2 in. Sizes: 3 x 4 to 6 x 7 ft. 
Types: Thermo-setting and Thermo-plastic. 

Rigid, semi-rigid, flexible, flame-resistant. 





ACRYVIN CORPORATION OF AMERICA 


470 East 99th St., Brooklyn 36, New York * Phone: Nightingale 9-7600 














PLASTIC MATERIALS 


WE BUY SELL AND REPROCESS ALL TYPES OF BOTH VIRGIN AND % 


SCRAP PLASTIC RAW MATERIALS 


© ACETATE 
BUTYRATE 

ETHYL CELLULOSE 
POLYSTYRENE 
POLYETHYLENE 
NYLON 

VINYLS 

© LUCITE & PLEXIGLAS 


WE ALSO CUSTOM GRIND AND MAGNETIZE YOUR MATERIALS. 
YOUR INQUIRIES SOLICITED 


M. HOLLAND COMPANY 


225 N. RACINE AVE., CHICAGO 7, ILL., TAYLOR 9-6660 
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production of marine ,» y Wood 
molded boat hulls, and oth. ply. 
wood applications requirin: maxi. 
mum durability. Melamine resing are 
used to fortify urea adhesive; requir. 
ing boiling water resistance. 
Melamine resins serve in a wide 
variety of decorative and industria] 
laminates. Their hardness; clarity. 
heat, flame, and electrical are . 
sistance; and unlimited color poggj- 
bilities are an ideal combination {o; 
the production of decorative and in. 
dustrial-grade laminates. 


Other Applications 


Other applications for melamine 
resins include treatment of paper for 
wet strength, non-shrink treatment 
of cottons and woolens, tanning of 
leather, and a variety of protective 
coatings and enamels. Melamine jon 
exchange compounds are useful in 
processing water, sugar, formalde- 
hyde, and glycol, and in the recovery 
of valuable by-products, such as tar- 
taric acid from wine and metals from 
industrial wastes. Melamine resins 
are used with alkyds in organic coat- 
ing formulations for improved color. 
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ino resins. For information on com- 
pression molding see p. 499. See also 
the Adhesives, Coatings, Laminates, 
and Plastics Properties Charts for 
information on properties and trade 
names. For sources of amino resins, 
see Directory Index, p. 894. 

“Case history of a terminal block,” 
Mopern Puastics 32, 125 (Nov. 
1954). 

“Success story: Melamine dinner- 
ware,” Mopern Puastics 31, 166 
(June 1954). 

“Rapid identification of wet 
strength resins in paper,” by J. C 
Barthel, Paper Trade J. 138, 2 
(Sept. 10, 1954). 

“Prospects for melamine table- 
ware,” Brit. Plastics 26, 352 (Oct 
1953). 

“Polymerization in melamine-for- 
maldehyde molded resins,” by H.P 
Wohnsiedler, Ind. Eng. Chem. * 
2307 (Oct. 1953). 

“Preparation of stable melamine- 
formaldehyde syrups,” by F. P. 
Grimshaw, Brit. Plastics 2°, 306 
(Aug. 1953). ; 

“Continuous production of resi 
bonded woodboard,” Brit. Pasties 
26, 290 (Aug. 1953). 


Resins and Molding Comp »unds 


Cc 


> Bu 
Eastn 


5 Inc.), 


signs, 
vacul 
stren; 
ulatic 
indice 
sheet 
posur 
deter: 
in co! 
plasti 


> Mu 


B ated 


Amer 
Chem 
metal 
and r 
blue, 
polyst 
a spa 
of the 


CEl 


2 EL 
~ 


from 
pigme 
tate i 
cellul 
hydric 
such 
cation 
ter st 
hydro 
withir 
(coml 
90.2 
weigh 
trollec 
Viscous 
a 20% 
ter in 
mally 
are Dp 
70 pa 
acetat 
sired 
color, 
Plas 


“ Eastmz 
Cellulose 
Prepared 
edia iss 

Parag 
and et 


Cellul 









ide 


‘ial 


ty; 


si- 
for 


er- 


166 


el- 


tics 


nds 


Rec | Developments 


» Butyrat sheet (Tenite butyrate, 
Eastman ‘hemical Products Co., 


A inc.), developed for use in outdoor 


signs, retains the same ease of 
vacuum forming and exceptional 
strength in thin sections as the form- 
ulation used for indoor signs. Tests 
indicate that signs made from the 
sheeting will withstand 5 yr. ex- 
posure with practically no surface 
deterioration. The material is lower 
in cost than most other transparent 
plastics used for signs. 


» Multi-color tinsels to be incorpor- 


S ated in molding powder (Confetti, 


American Molding Powder and 
Chemical Corp.) consist of various 
metallic colors for cellulose acetate, 
and metallic as well as bright red, 
blue, green, and other colors for 
polystyrene. The metallic tinsel has 
a sparkle more brilliant than that 
of the more conventional glass flake. 


CELLULOSE ACETATE 


ELLULOSE acetate plastic mold- 

ing compositions are made 
from cellulose acetate, plasticizers, 
pigments, and dyes. Cellulose ace- 
tate is made by esterifying alpha- 
cellulose with acetic acid and an- 
hydride in the presence of a catalyst 
such as sulfuric acid. The esterifi- 
cation is carried almost to the tries- 
ter stage and then the product is 
hydrolized to an acetyl content 
within the range of 36 to 42% 
(combined acetic acid content of 
30.2 to 58.6%). The molecular 
weight of cellulose acetate is con- 
trolled within the range yielding 
Viscusities of 3000 to 34,000 cp. for 
a 20% solution by weight of the es- 
ter in acetone. Plasticizers are nor- 
mally simple organic esters which 
are present to the extent of 10 to 
(0 parts per 100 parts of cellulose 
acetate. Pigments and dyes give de- 
sired degrees of translucency and 
color, 
Plasti ers employed in com- 
* Eastman mical Products, Inc. The sections on 
and cellulose acetate butyrate were 
e 1955 Mopern Ptastics Encyclo- 
these authors. 


immarizing Recent Developments 
were prepared by the editors. 
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pounding cellulose acetate plastics 
are generally liquids of high boiling 
point and low vapor pressure. Sev- 
eral types are used, depending upon 
the characteristics which the finished 
material is required to possess. 

Cellulose acetate molding and ex- 
trusion compositions are produced 
by mixing cellulose acetate esters, 
in powder or flake form, with suit- 
able plasticizers and coloring agents. 
Processing temperatures range from 
300 to 450° F. Mixing is accom- 
plished on heated compounding 
rolls, in an extrusion machine, or 
in a mechanical mixer of the Ban- 
bury type. When the ingredients 
have been mixed to a homogeneous 
colloidal state, the resulting com- 
pound is granulated or cut into pel- 
lets of an appropriate size suitable 
for either molding or extrusion proc- 
esses. 

General Characteristics—Mechani- 
cal strength and toughness are out- 
standing characteristics of cellulose 
acetate plastics. The material is un- 
affected by ordinary temperatures. 
It is a clear, light, transparent ma- 
terial capable of almost unlimited 
coloring, and exhibits a high surface 
luster. It is a good electrical insula- 
tor and is not affected by moderate 
moisture. The clear material trans- 
mits a high percentage of ultra- 
violet light. 

Various types of cellulose acetate 
plastics are available. These include 
high acetyl material (40 to 41.5% 
acetyl or 56 to 58% combined acetic 
acid) and medium acetyl (37.5 to 





Courtesy Eastman Chemical Products, Inc. 
Transparent container tops for pack- 
aged seafoods are fabricated from 
sheeting extruded of cellulose acetate 
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39.5% acetyl or 52 to 55% combined 
acetic acid). The high acetyl mate- 
rial has slightly improved moisture 
resistance, dimensional stability, and 
dielectric qualities. 

Formulation has become increas- 
ingly important in the development 
of cellulose acetate plastics with 
“built-in properties” designed to 
make this material serve best in 
specific applications. By selecting 
the proper base material and a suit- 
able plasticizer, acetate formulations 
can be developed with such out- 





Courtesy Eastman Chemical Products, Inc. 
Housing for modern electric shaver is 
molded of cellulose acetate material 





Courtesy Celanese Corp. of America 


Walking doll, molded of shatter-re- 
sistant cellulose acetate, is 24 in. tall 
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standing characteristics as: 1) flame 
resistance, 2) blush resistance, 3) 
improved dimensional stability, 4) 
lacquerability and nonmigration of 
plasticizer and/or coloring agents, 
5) inertness to certain other plastics 
such as acrylics and styrenes, and 
6) selected chemical resistance such 
as resistance to p-dichlorobenzene 
and nitroglycerol. 

Typical uses of cellulose acetate 
include molded articles such as 
toys, knobs, knitting needles, cut- 
lery handles, combs, small appliance 
housings, toilet seats, and pearl 
beads. Cellulose acetate sheeting is 
used for packaging and display of 
products, lamp shades, and playing 
cards. Acetate film is used for elec- 





Courtesy Celanese Corp. of America 
Precision parts are packaged in vac- 
uum formed acetate containers 


trical insulation, magnetic tape, and 
base material for pressure sensitive 


tapes. 


CELLULOSE ACETATE BUTYRATE 


ELLULOSE acetate butyrate 

plastic molding compositions are 
made from cellulose acetate buty- 
rate esters, plasticizers, pigments, 
and dyes. Cellulose acetate butyrate 
is made by esterifying alpha-cellu- 
lose with acetic and butyric acids 
and anhydrides in the presence of 
a catalyst, such as sulfuric acid. 
The esterification is carried almost 
to the triester stage and then the 
product is hydrolyzed to an acetyl 
content of approximately 12% 


(combined acetic acid content of 
16.7%) and a butyryl content of ap- 
proximately 37% (combined butyric 
acid content of 45.9%). The mo- 
lecular weight of cellulose ester is 
controlled within the range yield- 
ing viscosities of 8000 to 12,000 cp. 
for a 20% solution by weight of the 
ester in acetone. Plasticizers are 
normally simple organic esters 
which are present to the extent of 
zero to 35 parts per 100 parts of 
cellulose ester. The amount of each 





Courtesy Eastman Chemical Products, Inc. 


Corrosion-resistant, lightweight pipe for use in crude oil and salt-water disposal lines 
in oil fields, is extruded of cellulose acetate butyrate material 
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ingredient depends upon the desire 
properties in the final product, Pig. 
ments and dyes give desired trans. 
lucency and color. 

Cellulose acetate butyrate jp. 
quires less plasticizer than does cel. 
lulose acetate. In general, the mixe 
ester is soluble in a wider range ¢j 
solvents and is compatible with , 
greater number of plasticizers, 

Cellulose acetate butyrate plastics 
are ordinarily shaped by injection 
molding or continuous extrusion 
The material can be _ injection 
molded at the maximum speeds pos- 
sible with plastics. Large, intricately 
shaped articles can be molded iy 
single molds. Compared to cellulose 
acetate, cellulose acetate butyrate 
requires less pressure in molding for 
the same flow designation. To a cer- 
tain point, flow increases uniformly 
with temperature, but the material 
flows considerably faster beyond 
this critical point. Thus, it is pos- 
sible to obtain grades that, below 
molding temperature, have rela- 
tively high resistance to heat, but 
flow readily at molding tempera- 
tures. Molded parts and extruded 
sections can be held to close toler- 
ance. 

General Characteristics—The pri- 
mary physical properties of cellu- 
lose acetate butyrate plastics are « 
hornlike toughness, high impact 
strength, uniform texture, good di- 
mensional stability under normally 
varying conditions of temperature 
and humidity, low moisture absorp- 
tion, and low heat conductivity. The 
material is resilient, light in weight, 
has a high surface luster, and is 3 
good electrical insulator. It can be 
decorated by most commercial lac- 
quers with good results. It is avail- 
able in almost limitless color effects 
which include crystal-like clear 
transparent through translucent to 
opaque, variegated, metallic, fluo- 
rescent, and pearl effects. Special 
formulations of cellulose acetate 
butyrate plastic possess excellent 
resistance to outdoor exposure. 

Like cellulose acetate, cellulose 
acetate butyrate is easily fabricated 
and machined with tools used fo! 
wood and metal. Molded and ex- 
truded pieces can be cemented with 
a bond as strong as the material it- 
self. Cellulose acetate butyrate ' 
not compatible with cellulose ace- 
tate. 

By varying the degree of esterifi- 
cation (butyryl content) and _ the 
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Courtesy Eastman Chemical Products, Inc. 


Vending machine sign is vacuum 


terial 
yond formed from cellulose acetate butyrate 
pos- 
elow both during shipment and in stor- 
rela- age, and for dip coatings that pro- 
- but vide a thick, glossy, protective coat- 
era- ing to such diversified products as 
uded bowling pins and fan blades. 
oler- Important uses of cellulose ace- 
tate butyrate plastic include foot- 
pri- ball helmets; automobile steering 
allu- wheels, arm rests and knobs; fish 
re a lures and fish net floats; toys; 
pact hardware items such as screw driver 
| di- and saw handles; telephone hous- 
ally FS ings; and piping for irrigation, salt 
ture water disposal, and gas service lines. 
orp- fs There is increased interest in ex- 
The 9 truded butyrate sheeting for use as 
ight, explosion-vent windows and indoor 
is 2 Je and outdoor signs made by vacuum 
1 be forming from heavy-gage sheeting, 
lac- A up to 0.125 in. thick. Butyrate film 
ail- is used as primary insulation on 
= solid and stranded wire and cable. 
ear 
; to 
uo- CELLULOSE NITRATE 
Clal 
‘ate BS A LL of the cellulosic materials 
ent discussed in this article are pre- 
pared by various treatments of pu- 
ose rified cotton linters or wood cellu- 
ted lose having a high alpha-cellulose 
fo! content. The cellulose molecule is 
= composed of as many as 3000 gluco- 
‘ith sidic units. Each unit provides three 


it- B® hydroxyl groups for esterification. 
Controlling factors in the prepara- 
ce tion of the various cellulose esters 
: and ethers are the condition of the 
ifi- cellulose, the kind and _ relative 
the amounts of ingredients used, and the 
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time, temperature, and degree of 
agitation during reaction. 

Cellulose nitrate is prepared by 
treating properly conditioned cellu- 
lose with a mixture of nitric and 
sulfuric acids. The spent acid is 
drained off by centrifuging. The ni- 
trated material is given  pro- 
longed treatment with boiling water, 
bleached, washed repeatedly, and 
subjected to a dehydrating opera- 
tion by which alcohol replaces most 
of the water. 

Several grades of cellulose nitrate 
are available, differing in nitrogen 
content and in viscosity. A complete 
esterification provides a nitrogen 
content of 14.16 percent. Cellulose 
nitrate used in explosives has ap- 
proximately 13% nitrogen content, 
that employed in lacquers and pho- 
tographic film 12%, and that in plas- 
tics about 11 percent. Although the 
chief difference among the various 
grades is their rate of combustion, 
solubility and compatibility with 
plasticizers also vary. 

John Wesley Hyatt is generally 
credited with being the first to work 
successfully with cellulose nitrate as 
a plastic mass. In 1869 he and his 
brother took out a patent for mak- 
ing solid collodion (Celluloid). This 
was the first synthetic plastic. 

Camphor is the standard plasti- 
cizer for cellulose nitrate, although 
small admixtures of other materials 
are also used. Alcohol-wet cellulose 
nitrate is colloided in masticating 
mixers with the plasticizers and sol- 
vents, and strained under hydraulic 
pressure while in a soft condition. 
The material can be colored while 
being worked in the mixer or dur- 
ing the subsequent rolling, when 
some solvent has been evaporated. 

Plastic slabs from the rolls can be 
block-pressed and skived, or the 
mass containing a suitable propor- 
tion of solvent may be wet-extruded 
into tubes, rods, and sheeting. 





Courtesy Hercules Powder Co., Inc. 
Attractive lady's handbag is fabricated 
of cellulose nitrate material 


General Characteristics—Cellulose 
nitrate is the toughest of all ther- 
moplastics. This quality and ease of 
fabrication are the chief advantages 
of the material. Other desirable 
properties of cellulose nitrate are its 
dimensional stability, resilience, and 
low water absorption. 

Chief disadvantage of the mate- 
rial is its flammability. Plasticizers 
containing chlorine and phosphate as 
fire retardants have been employed, 
but these tend to reduce the 
strength of the resulting plastic. An- 
other disadvantage of the material 
is its tendency to discolor and be- 
come brittle under sunlight. 

Cellulose nitrate is not adapted 
for compression or injection mold- 
ing because of its sensitivity to heat, 
and hence is not marketed as a 
molding powder. However, it is 
readily formed into hollow articles 
by application of air or liquid pres- 
sure between heated sheets, ex- 
panding them to the shape of a re- 
taining mold. By other methods of 
fabrication, sheets, rods, and tubes 
are converted into many items of 
decorative and functional value, 
such as personal accessories, sports 
equipment, toilet articles, and in- 
dustrial pieces. 


ETHYL CELLULOSE 


T° make ethyl cellulose, sodium 

cellulose is first produced by the 
action of a strong alkali, such as so- 
dium hydroxide, on cellulose. This is 
subsequently acted upon by ethylat- 
ing agents such as ethyl chloride or 
sulfate which place the ethyl groups 
on the cellulose molecule. Ethy! 
cellulose thus formed is washed and 
purified. The purified white granu- 
lar ethyl cellulose is mixed with 
plasticizers and colored to produce 
molding material. 

On standard compression molding 
equipment, temperatures in the 
range of 350 to 380° F. and pres- 
sures of 2000 to 4000 p.s.i. are re- 
quired. Injection molding tempera- 
tures of 375 to 430° F. with pres- 
sures of 8000 to 20,000 p.s.i. are com- 
mon practice. Extrusion molding by 
the dry method can be accomplished 
at temperatures approximating 
those of injection molding. Casting 
hollow articles of ethyl cellulose is 
readily accomplished and is eco- 
nomical. 

Sheets can be drawn or swaged; 
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Courtesy Northrop Aircraft Corp. 





Ethyl! cellulose punch (top) is used in drop hammer forming of aluminum aircraft part 


thicknesses up to 0.125 in. have 
been fabricated by drawing. Ma- 
chining can be done with the same 
equipment for sawing, drilling, turn- 
ing, etc., used for other cellulosics 
or for wood. 

Lacquers can be formulated for 
brushing, spraying, or dipping, and 
formulas are available for hot melt 
coating of paper and cloth. 

General Characteristics—A num- 
ber of different grades of ethyl cel- 
lulose are commercially available. 
The more completely ethylated 
product, with 48 to 49.5%, has bet- 
ter compatibility with waxes, resins, 
and other modifiers. Generally, this 
type of ethyl cellulose product has 
good water resistance, wide solubil- 
ity, and a lower softening point 
than the lower ethylated products. 
The ethyl cellulose with an ethoxyl 
content of about 46 to 48% gives a 
tough material with excellent low- 
temperature characteristics. 

The viscosity (resistance to flow) 
of ethyl cellulose flake also can be 
varied and, in general, the higher 
the value the greater the strength 
of the end product. 

The low water absorption and 
chemical stability of ethyl cellulose 
have resulted in compositions pos- 
sessing excellent dimensional sta- 
bility over a wide range of tem- 
peratures and humidities. High 
impact strength at normal and sub- 
zero temperatures is characteristic 
of ethyl cellulose. Electrically, it is 
usually superior to other cellulosic 
materials. 

Ethyl cellulose is the lightest of 
the cellulosics now on the market. 
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With a density of 1.07 to 1.18, it has 
great value where lightness with 
maximum strength is an important 
consideration. 

In addition to plasticizers and sol- 
vents, many compounds in the field 
of esters, natural resins, resin acids, 
resin esters, tars, and waxes can be 





used with ethyl cellulose. I; j; also 
compatible with cellulose» itrate 
but not with either acetate . buty. 
rate stock. 

Advantage is taken the 
strength characteristics, m, visture 
resistance, and dimensional stability 
of ethyl cellulose in the production 
of items which must inevitably pe 
subjected to abuse. Ethyl cellulose 
is useful in a chemical-resistant jn. 
sulating and waterproofing mate. 
rial which can be employed as , 
sealing or potting compound with 
high electrical resistance. 

Cast ethyl cellulose dies and jigs 
have provided a quick and rela. 
tively inexpensive means to meet 
tooling demands. The casting com- 
pound, composed of an admixture of 
ethyl cellulose, waxes, oils, and pig- 
ments, retains its toughness, dimen- 
sional stability, and other proper- 
ties under varying conditions of use. 

Flexible films of ethyl cellulose 
are serviceable as moisture barri- 
ers. As strip coatings, they provide 
an easy method of preventing cor- 
rosion and damage on exposed metal 
parts. 


LIGNOCELLULOSE PRODUCTS 


an AGASSE—The lignocellulosic res- 

idue of cane sugar manufacture, 
bagasse, is among the agricultural 
residues which have achieved com- 
mercial success. General-purpose 
and semi-impact molding com- 
pounds are available which mold 
well, have excellent preforming 
characteristics, and rapid curing 
cycles. 

Thermosetting bonding resins 
have been developed for use with 
paper, cloth, veneers, etc. Charac- 
teristics of these are their solubility 
and rapid cure properties at rela- 
tively low temperatures and pres- 
sures. After cure they are flexible 
and water resistant. 

Resins of the thermoplastic type 
have likewise been developed. Dark 
brown in color and brittle, they are 
used for phonograph records. 

Lignin—Lignin is an organic com- 
pound that cements together the 
cellulose fibres in wood and other 
plants. Waste sulfite liquor contains 
lignin in sulfonated form. The 
chemical structure of lignin is ex- 
tremely complex, and as yet its pre- 
cise nature is not known. One hy- 
pothesis is that lignin is _ built, 


through condensation or polymeri- 
zation, from units of the propyl 
guaiacol or propyl syringol type. 
This polymerization involves reac- 
tions with the phenolic group, the 
variously substituted propyl side- 
chains and even the benzene rings, 
giving rise to amorphous, three-di- 
mensional compounds. 

Lignocellulosic materials can be 
made into a plastic filler or board 
stock by subjecting the material to 
a partial hydrolysis. Lignin resins 
in powder form are produced from 
alkaline lignin liquor by precipita- 
tion with acid, followed by washing, 
drying, and grinding. 

Lignin paper is made in several 
grades for laminating, which may be 
of either the high- or low-pressure 
type. Sheets of phenol-, urea-, 
or melamine-formaldehyde impreg- 


nated paper may be applied to the § 


surface during the subsequent lami- 
nating operation. 

Lignin-enriched filler consists of 
lignin resin and cellulosic filler. Al- 
though used primarily with phenolic 
resin, some thermoplastic molding 
compounds have been formulated. 


Other Lignocellulose Products— 
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residue compounds 
-orncob, wheat straw, 
rnstover, peanut shell, 


Agricult 
compos* 


flax shi 
or hem) d. eombined with 25% 
of liquid dry-type phenolic res- 
ins and ! ral extenders, such as 


precipitated chalk, some types of 
processed diatomaceous earth, iron 
oxide, and titanium dioxide, have 
strength properties comparable to 
those of general-purpose phenolics 
molding compounds. 


HYDROXYETHYL CELLULOSE 


HEN ethylene oxide is reacted 

with cellulose, a caustic-soluble 
hydroxyethyl cellulose is first pro- 
duced. As additional hydroxyethyl 
groups are attached, the cellulose 
derivative becomes more and more 
water sensitive, until water solubil- 
ity is reached. Metallic ions, acids, 
or alkalies do not precipitate hy- 
droxyethyl cellulose from solution. 
Dry-hydroxyethyl cellulose is a 
free-flowing white to light tan pow- 
der available in several types that 
yield solutions of different viscosi- 
ties. In the dry form it can be esteri- 
fied or etherified more easily than 
cellulose. Hydroxyethyl cellulose 
does not melt but decomposes 
gradually at temperatures above 
300° F., especially in the presence 
of acids, alkalies, or salts, behaving 
in this respect much like other cel- 
lulose materials such as paper or 
cotton. It begins to char at about 
400° F., while long exposure at 
slightly lower temperatures, espe- 
cially in the presence of acidic ma- 


terials, causes browning or embrit- 
tling. The powdered material retains 
its hygroscopicity after application 
and remains free flowing even when 
it contains 25% water. 

Hydroxyethyl cellulose aqueous 
solutions are compatible with gela- 
tin, gum arabic, gum tragacanth, 
British gum, and other water-solu- 
ble film-forming materials. Mineral 
acids hydrolyze hydroxyethyl cellu- 
lose while strong alkalies cause an 
initial decrease in the viscosity. 

On drying, a hydroxyethyl cellu- 
lose solution deposits a clear, cello- 
phane-like film that is colorless, 
odorless, tasteless, soluble in water, 
and stable to heat and light. The 
flexibility of these films is greatly 
increased by adding one of several 
polyhydric alcohols such as triethyl- 
ene glycol, a polyethylene glycol, a 
polypropylene glycol, or glycerol. 
The films are rendered resistant to 
water by the addition of glyoxal to 
the solution before drying, or by re- 
acting with urea and formaldehyde. 


CARBOXYMETHYL CELLULOSE 


CARBOXYMETHYL cellulose 

(cellulose glycolate) is composed 
of a carboxylic acid bound to the 
cellulose molecule by an ether link- 
age. Upon treatment with a fairly 
strong acid, the sodium salt is con- 
verted to the free acid which is in- 
soluble in water. In some cases 
other salts may be useful; the am- 
inonium salt, on heating, loses am- 
monia and is thus converted to the 
free acid; the addition of aluminum, 
iron, or other heavy metal ions 
converts the sodium salt to insoluble 
compounds. The cellulose derivative 


is precipitated from solution by fer- 
ric chloride, ferrous sulfate, stan- 
nous chloride, aluminum sulfate, or 
basic lead acetate. Barium nitrate 
produces a thixotropic gel. 

This cellulose derivative is com- 
patible in varying proportions with 
mar water-soluble plasticizers, 
nat gums, and other film form- 


Cellulosies 


ers. Highly viscous, stable aqueous 
solutions can be obtained which, 
upon evaporation, leave colorless, 
tough, transparent films. 

General Characteristics—Carboxy- 
methyl cellulose is available in three 
viscosity types: low, medium, and 
high. These products can be rapidly 
dissolved in water-ethanol mixtures, 
when the alcohol does not exceed 
50% of the total mixture. Films cast 
from sodium carboxymethyl cellu- 
lose solutions and painted with solu- 
tions of aluminum sulfate, barium 
nitrate, stannous chloride, basic lead 
acetate, ferric chloride, or ferrous 
sulfate are insoluble in water. The 
solutions of sodium carboxymethyl 
cellulose are commonly utilized for 
their thickening properties as vis- 
cosity control agents in the prepara- 
tion of latex emulsions, as emulsify- 
ing agents in the preparation of oil- 
in-water solutions, and as bases for 


ointments, boiler compounds, oil- 
drilling muds, and __ insecticides. 
Other applications for this cellulose 
derivative are as coatings for carton 
board, and as a beater treatment to 
increase the Mullen strength of pa- 
per. It has proved useful also for 
pasting leather, as a binding agent 
for ceramics and crayons, and as a 
constituent in water paints. 


CELLOPHANE 


a OR the preparation of regener- 

ated cellulose (cellophane), sheets 
of sulfite wood are steeped in a 
carefully controlled solution of so- 
dium hydroxide, resulting in a 
product known as sodium or alkali 
cellulose. Excess liquor is removed 
and the alkali cellulose sheets are 
shredded and aged. Treatment with 
carbon disulfide follows, producing 
sodium cellulose xanthate. This, in 
turn, is dissolved in dilute sodium 
hydroxide solution to yield the uni- 
form colloidal suspension called vis- 
cose, which is aged and filtered. 
Regeneration is accomplished by ex- 
truding the viscose through a nar- 
row slit into an acid coagulating 
bath which reacts with the viscose 
solution to form cellulose, sodium 
sulfate, and carbon disulfide. The 
film is immersed in successive puri- 
fication baths, and finally in dilute 
solutions of glycerol or other soft- 
ening agents which may also flame- 
proof the film. The film is then dried 
to the desired moisture content and 
sheeted or slit into rolls. If mois- 
tureproof film is desired, a coating 
composition is applied to both sides. 

General Characteristics—Commer- 
cially, cellophane is the most widely 
available and least expensive film. 
It is easily fabricated, and especially 
adaptable to high-speed, automatic 
machinery and to various printing 
techniques. Cellophane is suitable 
for a great many decorative pur- 
poses such as wrappings, ribbons, 
bags, and envelopes. 

Electrical properties of the mate- 
rial permit its use in industrial elec- 
trical equipment. The film serves not 
only as insulation but also as a pro- 
tection against oil and grease. It is 
employed in low-pressure molding 
of laminates to prevent the material 
from sticking to the mold, and some- 
times as the agent upon which plas- 
tics are cast. 

By itself or laminated to itself, to 
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The versatility of vinyl plastisols lends itself to a 
variety of end uses. The Watson-Standard Labora- 
tories have adapted specialized formulations for 
many purposes. These compounds can be applied in 


almost any manner to suit production facilities. 


re) 
VINYL PLASTISOL 


MAY BE APPLIED BY: 


Spraying Knife 
Cold Dipping Roller 
Hot Dipping Trowel 


Electrostatic Spraying °® Slush Molding 


“Best Known Name In Plastisol’ 


Unicin-Slandard Co 


225 Galveston Ave., Pittsburgh 30, Pa. 


NEW YORK OFFICE: 15 Park Row, New York 38, N. Y. 
CHICAGO OFFICE: 55 E. Washington Street, Chicago 2, Il. 
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metal foils, or to various 
paper, cellophane affords 
protection for fresh an 
foods, tobacco, textiles, med 
plies, and metal items and 
decorative nesting. 
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Cs MOLDED plastics were 
introduced in the United States near 
the beginning of this century by 
* ad. Emile Hemming. They differ basi- 


losic HAMM ally from the more common plastic 
‘ivny molding materials in that they must 
} for be baked after removal from the 
) the mold to oxidize and polymerize the 
_ hinder materials. Cold molded plas- 
ieee tics fall into two main categories 
rade based on the types of binders em- 
, See ployed—organic and inorganic or 


. refractory. The organic materials 
b are divided into two types—bitu- 


on minous (asphaltic binder) and syn- 

thetic resin (phenolic binder). In- 
oa organic cold molded materials are 
TICs 


discussed in the chapter on Inor- 
ganic Plastics. Asbestos is a com- 
rR. mon filler for all types and the high 
heat resistance characteristic of 
these materials is due to the asbestos 
in the formula. 
by Bituminous Binder—This binder 
is composed of asphalt, gilsonite, 
stearine pitch, or vegetable pitch 
blended with oils, such as linseed, 
} castor, and tung, to form a varnish- 
like resin. This resin is reduced to 
- proper viscosity with solvents, mixed 
with asbestos fiber, seasoned, 
ground, and finally screened. 
Phenolic Binder—Phenolic resin 
is treated with a solvent to produce 
a solution of the proper viscosity; 
then it is mixed with asbestos fiber, 
seasoned, ground, and screened to 
proper size. Phenolic cold molded 
materials have better mechanical 
and electrical properties than the 
® bituminous group. They are also 
tougher, have better surface finish, 
and lighter colors. 
Processing-production of cold 
molded plastics is rapid, since the 
composition is squeezed into shape 
by pressure alone. With certain 
types of equipment developed re- 
cently, it is not unusual for this pro- 
duction rate to go as high as 3500 
to 4000 pieces per hour, using the 
conventional materials in a single- 
cavity compression mold. Baking, 
required to set the piece after shap- 
@'"s, can be accomplished for a large 
me .umber of pieces simultaneously, 
and usually consumes one to several 
days d ending upon the size and 
cross-section of the piece. On small 


Cold Molded Organic Plastics 








thin pieces the baking cycle may 
be considerably under 24 hr., 
whereas the heavier cross-sections 
may require up to 72 hours. When 
organic binders are used, the tem- 
perature starts at approximately 
175° F. and is raised in hourly in- 
crements of 10 to 20 degrees to ap- 
proximately 450° F. 

Ease of fabrication varies accord- 
ing to the type and percentage of 
abrasive components. Mold wear is 
also affected by abrasive content. 


In general, cold molded articles 
tolerate metal inserts. 
General Characteristics — Cold 


molded articles usually lack the 
surface smoothness, gloss, and ap- 
pearance that characterize hot 
molded items. Dimensional differ- 
ences are relatively large. Through 
modification of compounds and ad- 
vances in processing, improvements 
have been made towards stabilizing 
these characteristics. 

With some of the newer types of 
compounds, dimensional variation 
and design limitations are not so 
critical. Tensile strength has been 
improved. Baking is not necessary 
unless increased tensile strength is 
essential, or accelerated setting is 
desired. Color range has_ been 
greatly broadened. Mold wear has 
been reduced. New free-flowing 
powders are adaptable to rotary 
presses, and small pieces can be 
pressed up to 300 per minute. Some 
materials require pressures of 20,- 


000 to 30,000 p.s.i. 


o'd Moided Organic Plastics 


Phenolic compositions surpass bi- 
tuminous types in both mechanical 
and electrical properties, and can be 
made with a finish that is at least 
comparable to that obtained in hot 
molding. Both types exhibit resist- 
ance to high heat and most alkalies 
and solvents, and are non-toxic and 
relatively low in cost. Most of these 
compositions are molded on hydrau- 
lic presses supplied with oil pres- 
sure ranging from 2000 to 4000 p.s.i. 
The somewhat soft pieces are sea- 
soned on perforated trays at room 
temperature before baking. 

Applications — Cold molded or- 
ganic plastics find applications in 
many electrical products, such as 
connector plugs, switch bases, at- 
tachment plugs and caps, sockets, 
outlet covers, appliance handles, etc. 
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Courtesy American Insulator Corp 


Electrical properties cf the cold molded plastics are used to advantage in such prod- 
ucts as circuit breaker bases, knobs, handles, sockets, and switch parts 
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Coumarone-indene, 


Petroleum, and 


Polyterpene Resins 


Recent Developments 


» A coumarone-indene resin (Ne- 
ville R-7, Neville Chemical Co.) 
with low odor and light color gives 
freeze-thaw stability to polyvinyl 
acetate emulsion paint. It also im- 
proves adhesion, particularly to old 
paint. 


>» A petroleum resin (Piccopale, 
Pennsylvania Industrial Chemical 
Corp.) is entirely devoid of aro- 
matic structure, and is not compar- 
able to existing resins, although in 
many of its physical properties it 
approaches to polyterpene resins. A 
variety of emulsions of this resin, 
anionic and non-ionic, have been 
developed for modifying styrene 
copolymer, acrylic, or polyvinyl ace- 
tate emulsions in water paint sys- 
tems. Emulsions of this petroleum 
resin have been especially devel- 
oped for sizing of all types of paper. 
The resin is available in 70, 85, and 
100° C. ball-and-ring melting points. 
It is finding application in hot melt 
and spray application to stiffen and 
waterproof paper, particularly cor- 
rugated medium. It is also used as a 
saturant for fibers, felts, and fabrics 
to reduce moisture susceptibility 
and to increase rigidity. It is readily 
soluble in all hydrocarbon and 
chlorinated solvents. It is immiscible 
with lower alcohols and ketones. It 
is readily miscible with polyethylene 
in all ratios but only in limited 
amounts in P.V.C. or styrene. 


Coumarone-Indene Resins 

This term is still generally used 
to describe coal tar hydrocarbon 
resins, although coumarone is now a 
minor constituent and many other 
materials beside indene are used in 

Styrene, the 
cyclopentadiene 


their manufacture. 
methyl  styrenes, 
and homologs, and other unsaturates 


* Pennsylvania Industrial Chemical Corp. 
Paragraphs summarizing Recent Developments 
and References were prepared by the editors. 
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are used widely either alone or as 
copolymers in preparing resins of 
this class. 

The raw materials are fractions 
of coal tar distillates from coke 
ovens and gas producing plants. 
Synthetic styrene or homologs may 
also be used as the starting ma- 
terials. The resins are formed by 
treating the selected fractions with 
an acid catalyst and removing the 
solvent with steam or _ under 
vacuum. 

The finished resins vary widely in 
melting point, color, solubility, and 
other properties, depending on the 
raw materials and the processing. 
However, they are all readily fusible 
and soluble and are in a rather 
lower molecular weight range than 
the resins used in injection molding. 
Melting points are determined in a 
variety of ways, and range from 10 
to 140° C. by the ball-and-ring 
method. Heavy oils are also pro- 
duced. Colors are measured on the 
coal tar resin scale and vary from 
less than 1 to 20, or pale amber to 
very dark resins. All these resins 
are soluble in aromatic hydrocar- 
bons or aromatic naphthas. The hard 
resins have only limited solubility 
in paraffinic naphthas. The hard 
resins of 100° C._ ball-and-ring 
softening point are offered in flake 
form and all grades are offered in 
solid form. Resins melting in the 
100 to 110° C. range are perhaps 
the most popular. 

Polystyrene resins of somewhat 
lower molecular weight than the 
molding grade are now offered by 
several producers. These are used 
in much the same way as the cou- 
marone-indene resins, particularly 
where brighter color and greater 
toughness are essential. These are 
available in melting point grades 
from 25 to over 150° C. in flaked, 
granular, and solid forms. They are 
light in color and soluble in aro- 


by P. O. POWERS* 


matic hydrocarbons and some aro. 
matic naphthas. Among the fields jp 
which they have found applications 
are asphalt tile, paper impregnation 
adhesives, and coatings. 

Alcohol-soluble resins are pn. 
duced by alkylating the cresols with 
the resin formers in coal tar. Thes 
resins have a wider compatibility 
with plastic materials than do th 
hydrocarbon resins. 

Applications—Coal tar hydrocar- 
bon resins are widely used wit 
drying oils to prepare coatings either 
as the only resin or in conjunction 
with phenolic or other varnish res- 
ins. The water and alkali resistance 
of the hydrocarbon resin improves 
these properties in the varnish. 
Since most of these resins have 
slight reactivity, they may be added 
as a chill back or cold cut. 

While resins from polyindene have 
little reactivity with oil, more w- 
saturated resins do achieve a degree 
of combination of the resin with the 
oil. These resins are characterized 
by high iodine values. 

Coumarone-indene-_ resins are 
widely used in the preparation 0 
aluminum vehicles, the lack of po- 
larity of the resins being an essen- 
tial feature in this application. Cor- 
crete sealers, flat wall paints, and 
wall primers are other applications 
They have also been employed {0 
membrane curing of concrete. 

Asphalt tile has been a large out 
let for coumarone-indene resins. I 
fact, nearly all light-colored tile # 
one time employed these resins. 4s 
the volume in this field increased, i 
was necessary to find other raw mé 
terials and the petroleum rests 
were adopted. There are, howevel, 
several manufacturers who continue 
to use the coumarone-indene resis 
They do not require reinforcemet 
with other resins. 

The aromatic hydrocarbon resis 
blend readily with natural and sy? 
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LIDPO IY poLvesTER RESIN FOR EVERY PURPOSE 


ely 


HAND LAYUP, ROOM TEMPER- 
ATURE-CURE MOLDING 

Made of reinforced GLIDPOL 
resin, this eye-appealing dis- 
play mannequin is molded and 
cured at room temperature 
without the introduction of heat. 





MATCHED DIE MOLDING 
Compression-meolded at 
elevated temperature in a 
few minutes with GLIDPOL, 
this automatic washer tub 
has superior corrosion and 
alkali resistance. 








i 














LAMINATING WITH PIGMENTED STABLE 
RESIN. These colorful, weatherproof awn- 
ings, laminated with pigmented GLIDPOL, . 
offer excellent light stability and perma- 
nent locked-in color. 









PROTECTIVE COATING APPLICATION 
The wooden hull of this handsome 
cabin cruiser is coated with GLIDPOL 


All of your service and molding requirements can be met 
by one of the GLIDPOL family of polyester resins. GLIDPOL 





a fe provide maximum water and provides superior wetting of the glass fibers, maximum cor- 
= abrasion resistance, hardness and rosion resistance to water and most common chemicals with 
‘ons lasting high gloss. 


uniform quality from batch to batch. 





Glidden-controlled manufacture of GLIDPOL helps insure 
rapid, uniform cure at elevated or room temperatures , 
without cracking or crazing. You can use GLIDPOL in your 
laminating, molding, impregnating, casting, potting and 
coating operations. 

*A Glidden Trade-Mark 


For complete, detailed BUALITS 

specification data on { k G ~y 
GLIDPOL resins, write G n | |B) =Te) M7 yy 
(on your company let- Y) WY, 


terhead) for Technical 
Bulletin iat oen , ad @) Oy 4 <a 1s* 





THE GLIDDEN COMPANY «+ INDUSTRIAL FINISHES DIVISION * 11005 MADISON AVENUE, CLEVELAND 2, OHIO 
San Francisco + Los Angeles + Chicago (Nubian Division—1855 N. Leclaire Ave.) » Minneapolis + St. Louis + New Orleans + Cleveland + Atlanta » Reading. Canada: Toronto and Montreal 
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thetic rubbers. The softer grades are 
employed with the oil-resistant syn- 
thetic rubbers as softeners and 
tackifiers. The harder varieties have 
a reinforcing effect on GR-S, an ef- 
fect which is particularly noticeable 
in non-black stocks. 


Petroleum Resins 


Petroleum has become an in- 
creasingly important raw material in 
the manufacture of hydrocarbon 
resins. As first offered, these resins 
were rather highly unsaturated and 
dark in color. However, petroleum 
resins are now produced that have 
good color and are no more unsat- 
urated than the aromatic resins. In 
fact, the name “petrochemicals” has 
now lost any significance it may 
have had. Any raw material obtain- 
able from coal tar can now be pro- 
duced from petroleum. In most 
cases an exact match has not 
been achieved. Fractions of deeply 
cracked petroleum contain aro- 
matics, reactive olefins, and diole- 
fins, and cuts of these materials can 
be polymerized to yield hard resin 
by addition of acid catalysts. Solvent 
is removed by steam or under 
vacuum. 

Petroleum hydrocarbon resins 
vary widely in color, melting point, 
and in other properties. They melt 
usually in the range of 70 to 110° C. 
by the ball-and-ring method. Colors 
vary from pale amber to some very 
dark resins. The light-colored resins 
are soluble in mineral spirits in all 
proportions. Resins melting at 100° 
C. or above are available in flake 
form. Some petroleum resins are 
highly unsaturated but others con- 
tain only minor amounts of un- 
saturation. The iodine value of 
hydrocarbon resin is not an accu- 
rate measure of unsaturation, and 
such values are not comparable un- 
less the excess of reagent is closely 
controlled. 

Since the supply of raw materials 
for coal tar hydrocarbon resins has 
not greatly increased in the last few 
decades, while the application of 
thermoplastic hydrocarbon resins 
has greatly increased, petroleum 
resins have been utilized to satisfy 
the increased demand. Thus, pe- 
troleum resins are now used in most 
of the fields where coumarone- 
indene resins are employed. Where 
a high content of aromatic structure 
is essential, the coal tar resins are 
needed. In most applications, how- 
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ever, petroleum resins perform sat- 
isfactorily and may be reinforced by 
other resins. 

In the mastic tile field, petroleum 
resins are used in large quantities; 
here they must be reinforced with 
coumarone-indene resins or with 
polystyrene; scrap polystyrene has 
been widely used for this purpose. 
There is a trend away from the use 
of such variable materials to com- 
pounded resins developed for tile 
manufacture. Plasticizers from pe- 
troleum sources have also been 
widely adopted for use in asphalt 
tile and other plastic products. 
They can be supplied with aromatic 
content to suit the application. 

Petroleum resins are widely used 
in rubber compounding. Soft resins 
are used as plasticizers while hard 
resins are used for stiffer com- 
pounds. Dark and light-colored res- 
ins are used. With GR-S a notable 
improvement in tensile strength, cut 
growth, and other physical proper- 
ties is found on incorporation of 
petroleum resins. 

Pale petroleum resins are often 
used in oil varnishes and paints to 
improve water resistance, gloss, and 
other properties. The color stability 
of petroleum resins is somewhat 
better than that of coal tar hydro- 
carbon resins. The resins are often 
incorporated as cut backs or cold 
cuts. Petroleum resins are popular 
in aluminum vehicles. 

Petroleum resins find extensive 
applications in adhesives and satu- 
rants. They are widely used to extend 
and modify other resins. Petroleum 
resins are readily soluble in paraf- 
finic solvents and are more soluble 
in drying oils than the coal tar 
hydrocarbon resins. Petroleum res- 
ins are soluble in chlorinated solv- 
ents but not in the lower alcohols or 
ketones. 


Terpene Resins 


Polyterpene resins have become 
firmly established in the last decade 
among the hydrocarbon resins be- 
cause of a unique combination of 
properties. They are readily soluble 
in all hydrocarbon solvents, miscible 
with many resins, and possess ex- 
cellent light and heat stability. They 
are produced by the catalytic poly- 
merization of beta-pinene which is 
separated from gum or sulfate tur- 
pentine. Pinene is polymerized in 
solution and the solvent removed 
with steam. 


Commercial polyterpene 
are lower in density than the eqi 
tar or most petroleum resins. 
cent improvements in manuf, 
ing methods have resulted in be 
and lighter colored resins. G 
melting from 10 to 135° C. ball-ang. 
ring are produced. The 
varieties are available in flake form, 
They are entirely hydrocarbon and 
contain no saponifiable materials, 

The terpene resins are used with 
drying oils in varnishes. Such yap. 
nishes made with tung oil have ex. 
ceptional heat resistance. The ye. 
hicles containing terpene resins hay 
good color retention. The terpen 
resins are also used in aluminun 
paints. 

Polyterpene resins are compatible 
with many waxes and may be used 
in emulsion waxes. They are com- 
patible with polybutenes, chlorip. 
ated and cyclized rubbers, and long- 
oil alkyds. They are used in con- 
crete curing compounds when a pale 
solution is required. Since polyter- 
penes blend readily with naturd 
and synthetic rubbers, they are used 
in rubber compounding and are 
widely employed in adhesives. Since 
these resins are non-toxic, they can 
be employed in food packaging 
They are popular in pressure-sensi- 
tive adhesives where tack, light 
color, and_ stability are advan- 
tageous. 
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The purpose of this brochure is to pro- 
vide data which will aid designers and 
engineers in the proper application of 
“Zytel” nylon resin, “Teflon” tetra- 
fluoroethylene resin, “Alathon” poly- 
ethylene resin and “Lucite” acrylic 
resin—the versatile engineering materi- 
als made by Du Pont. 


Selection of the proper material for a 
job requires a knowledge of the combina- 
tion of properties which makes any one 
material the most advantageous for the 
application in question. The table at 
the right permits an initial evaluation 
of the unique combinations of properties 
offered by “‘Zytel,” “‘Tefion,” “Alathon,” 
and “Lucite” . . . and additional infor- 
mation on the properties and uses of 
these materials can be found in the 
following pages of this brochure. 


A wide range of case histories is also 
included to provide a guide to proven 
applications. 

For specialized information beyond 
the scope of this brochure, the experi- 
ence of Du Pont’s staff of technical 
specialists is available to users and 
prospective users of Du Pont Engineer- 
ing Materials. 


ZYTEL 


NYLON RESIN 
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TETRAFLUOROETHYLENE RESIN 


ALATHON_ 


POLYETHYLENE RESIN 
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ACRYLIC RESIN 








CHEMICAL 





Resistant to 
common solvents. 
alkaltes, dilute 
mineral acids and 
most organic acids 





Completely inert to 
all chemicals and 
solvents normally 
encountered in 
industry. Unaffected 
by water. 





Excellent chemical 
and water resistan 





Resistant to dilute 
alkalies, man) 
dilute acids and 
other chemicals 
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LECTRICAL. 


STRUCTURAL 





DECORATIVE 





Good dielectric 
properties at 
commercial power 
frequencies. 


Strong and durable 
Good form stability. 
Light in weight. 


Good color stability. 
Attractive texture. 











Tough over extreme 
range of temperatures 
up to 5O0°F. 

\ n-adhesive Low 
friction oeffic rent. 
Self lubricating. 

Re fs erosion. 


Outstanding in all 
electrical properties 
at all frequencies. 


Tough and resiltent. 
Resistant to impact 
Impervious to 
weather. 


Can be colored. 





Tough and flexible 
er wide range of 


temperatures 





Excellent dielectric 
properties over wide 
frequency and 
temperature range. 


Good strength and 
toughness. Free from 
taste, odor and 
toxicity. Resists 
weather. Resists 
impact. Very light 
weight. 


Easily colored. 









dimensional 
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Good dielectric 
properties at all 
commercial power 
frequencies. 





Resists weather. 
Shatter resistant. 
Good dimensional 
stability. Light in 
weight. Free from 
taste, odor and 
toxicity. 





Transparent. 
Available in range 
of colors. Transmits 
and “pipes” light. 


Unusual beauty. 
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The purpose of this brochure is to pro- 
vide data which will aid designers and 
engineers in the proper application of 
“Zytel” nylon resin, “Teflon” tetra- 
fluoroethylene resin, ‘“‘Alathon” poly- 
ethylene resin and “Lucite” acrylic 
resin—the versatile engineering materi- 
als made by Du Pont. 

Selection of the proper material for a 
job requires a knowledge of the combina- 
tion of properties which makes any one 
material the most advantageous for the 
application in question. The table at 
the right permits an initial evaluation 
of the unique combinations of properties 
offered by “‘Zytel,” “Teflon,” “Alathon,” 
and “Lucite” .. . and additional infor- 
mation on the properties and uses of 
these materials can be found in the 
following pages of this brochure. 


A wide range of case histories is also 
included to provide a guide to proven 
applications. 

For specialized information beyond 
the scope of this brochure, the experi- 
ence of Du Pont’s staff of technical 
specialists is available to users and 
prespective users of Du Pont Engineer- 
ing Materials. 
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Completely inert to 

all chemicals and 

solvents normally 

encountered in 

industry. Unaffected 

by water. § 





Excellent chemical 
and water resistance 





Resistant to dilute 
alkalies, many 
dilute acids and 
other chemicals 
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MECHANICAL. 





Comparative Characteristics Chart 


ELECTRICAL 


STRUCTURAL 


DECORATIVE 





Tough and resilient 
at low temperatures. 
Requires little or 

no lubrication. 

Resists abrasion. 


Good dielectric 
properties at 
commercial power 
frequencies. 


Strong and durable 
Good form stability. 
Light in weight. 


Good color stability. 
Attractive texture. 
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Tough over extreme 
range of temperatures 
up to 500°F 
Von-adhesive. Lou 
friction ¢ oeffic tent. 
Self lubricating. 
Resists erosion. 


Outstanding in all 
electrical properties 
at all frequencies. 


Tough and resilient. 
Resistant to impact 
Impervious to 
weather. 


Can be colored. 





wats. 


Tough and flexible 
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Excellent dielectric 
properties over wide 
frequency and 
temperature range. 


Good strength and 
toughness. Free from 
taste, odor and 
toxicity. Resists 
weather. Resists 
impact. Very light 
weight. 


Easily colored. 
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Good dielectric 
properties at all 
commercial power 
frequencies. 
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Resists weather. 
Shatter resistant. 
Good dimensional 
stability. Light in 
weight. Free from 
taste, odor and 
toxicity. 


Transparent. 
Available in range 
of colors. Transmits 
and “pipes” light. 


Unusual beauty. 
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DESCRIPTION —"Zytel” is the Du Pont trade-mark for a 
versatile group of long-chain synthetic polymeric amides exhibit- 
ing extreme toughness and strength. 

These resins are available in various molding powder composi- 
tions, each with a different combination of useful properties 

The most widely used, general-purpose ‘“Zytel”’ nylon moldin 
powder composition is ‘“Zytel’’ 101, with the highest tensile an 
impact strength, the greatest heat resistance, and ease of molding 


and machining. Other compositions differ primarily in _heat- 


resistance, flexibility, fluidity at molding temperatures, and chemi- mi 
cal resistance. Properties of the more important grades of “‘Zytel’ 
are mentioned generally below, and more specifically in th 
properties chart on pages 14 and 15. 
“Zytel” is solid granular material, cube-cut to 4” x \%” x \’ . 


» 


or chopped to a granulation of *%9” if in color 


PROPERTIES—Products molded from ‘Zytel’’ feat 
toughness, abrasion-resistance, form stability at high temperatur 
strength in thin sections, lightness in weight, and chemical ré 

ance. They maintain high impact strength down to sub-z | 
temperatures, with excellent flexibility even below —60° F. A! 
hardness value, together with a low coefficient of friction, cont 


utes to its excellent abrasion resistance. In molded mecha! 





parts, for instance, ‘“Zytel’? provides quiet operation either 


little or no lubrication. Articles molded of ‘‘Zytel” are res 








3 


REE 


, t solvents and chemicals (soluble in molten phenol and hot 


H temperature “Zytel’’ molding powders are crystalline 
ils with relatively sharp melting points and low viscosity 
nolten (like that of a light lubricating oil). These materials 

stable above 400° F. However, they are not recommended 


ous operation above 250° F. 


APPLICATIONS —Because of its unique combination of 
“Zytel’” has many applications as an engineering 
il. ‘“Zytel”’ affords cost savings due to high speed injection 
ling, superlative performance, and lightness in weight, which 
we parts per pound 


Molded ‘‘Zytel’, for example, because of its inherent impact 





where cloth or yarn oil spotting is a constant problem 

Its maximum general service temperature is about 250° F. This 
fact, in conjunction with physiological inertness, permits molded 
“*Zytel” to be used advantageously in such diverse items as 
hypodermic needles, combs, buttons, tumblers, zippers and toys, 
which may be sterilized by boiling in water 

A new, weather-resistant black ‘‘Zytel’’ 105 nylon resin has been 
developed for outdoor use. Toughness, abrasion-resistance and 
form stability at high temperatures are combined with lightness of 


weight to make this material ideal for many outdoor applications 


FORMING AND WORKING—“Zytel” may be injec- 
tion molded or extruded. The material may readily be molded 


around metal inserts. Some of the “‘Zytel’? molding powders may be 





esillence, toughness and bearing characteristics, is used 


1 mechanical parts—bearings, gears, cams, rollers, 
worm wheels, bushings, and hundreds of others 
representative industries as textile, automotive, air- 


old appliances, electrical, and business machines 





il applications, where “‘Zytel’? is used for molded 
or jacketing for wire and cable, its mechanical 


heat resistance, coupled with good insulating char- 


vutstanding results 


it molded “Zytel” requires little or no lubrication in 


it value in textile industry machinery, for instance, 


applied from solution to wire, with or without primary insulation 
or to shaped articles 

In any necessary after-working operations, ‘“Zytel may be 
machined easily to close tolerances with standard equipment 


It may be drilled, reamed, sawed, turned, threaded, blanked 


punched, finished, and cemented. Machining operations are n 
parable to those for brass 
In sintering processes, ““Zytel” is uniformly blended with filles 


to obtain specific thermal and hygroscopic expansion properti 


or special electrical characteristics 
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DESCRIPTION —“Tefion” is the Du Pont trade-mark {o; 
tetrafluoroethylene resin—an engineering material offering many 
opportunities to exploit a uniquely versatile combination of elec- 
trical, chemical, and thermal characteristics. 

**Teflon”’ is supplied in the form of a general purpose molding 
powder consisting of granular particles about 30-mesh in size and 
in aqueous dispersions. The solid powder is suitable for molding and 
extrusion processes. Forms such as tape, sheets, rods, cylinders 
coated wire, coated fabrics, laminates, and custom molded parts 
are available from processors of **Teflon.”’ 

PROPERTIES — “Teflon” is inert to virtually every commer- 
cially employed chemical or solvent, regardless of temperature 
Only molten alkali metals, chlorine trifluoride, and fluorine, at 


elevated temperatures and pressures, attack ‘Teflon.’ This 


ns 


extreme inertness allows the incorporation of ‘Teflon’ in design 
where formerly the best available material was unsuitable. This 
particularly important in_ the chemical, petro-chemic al an 
allied fields 

‘Teflon’ features exceptional thermal stability. It is suitaD 
for use at extreme service temperatures ranging from a hig! 


500° F. to 450° 


Relatively flexible, ‘Teflon’? also has good impact strengt 


over a wide range of temperatures. It is exceedingly toug! 
demonstrated by its high elongation 
lesi¢ 


“Teflon” offers excellent possibilities for the electrical d 


engineer. Its power factor remains extremely low over the 


th ik 








Ria sy, 


sik phe 


pectrum. Volume resistivity is very great even after prolonged 
water immersion. Surface resistivity remains high even under 
exposure to saturated water vapor. Teflon” does not “‘track’”’ on 

xposure to an arc. Dielectric strength is high over a considerable 
temperature range. 

Of particular interest is the greasy, wax-like texture of ‘Teflon.’ 
No materials, even those of a sticky, or viscous nature will stick 
fast to its surface. This non-adhesive quality is related to its low 

ficient of friction—kinetic coefficients of 0.04 and under 
ave been measured. 

‘Teflon” is nonflammable, and has zero water-absorption by 
\STM test D570-42. It is completely unaffected by sunlight or 


yutdoor weathering. 


APPLICATIONS —The combination of high electrical, 





used successfully over any period of time. Since it is unaffected by 
corrosives, the use of ‘‘Teflon’’ greatly enlarges the range of 
materials a given piece of equipment can safely handle, reduces 
maintenance costs and down time, and often permits simplifica- 
tion of design. 

The non-adhesive quality of ‘Teflon’ is utilized in a number 
of applications where sticky materials are handled, such as dough 
and candy. In addition, it is employed to eliminate product 
sticking in equipment used for the preparation of paint, in process 
machinery and molds in the rubber and plastics industries, in heat- 


sealing packaging equipment, and numerous similar applications. 


FORMING AND WORKING— Conventional molding 





err a 


thermal and mechanical properties makes “Teflon” 


il for 
I 


ise in high-frequency, high-temperature and some high- 
tage applications; in applications where miniaturization and 
npactness of design are essential; and for uses where equipment 
‘posed to corrosive action. Specific electrical uses include 
‘tion and molded parts for all types of motors, transformers 
ther equipment; coaxial cables for radar and television; 
in Capacitors, for example. 
xtreme chemical inertness, resiliency and toughness, recom- 
Teflon” for use in gaskets, packings, and component parts 
nps, agitators, mixers, etc. and for valve seats and discs 


such cases, “Teflon” is the only material that can be 


and extrusion techniques used with other resin materials are not 
applicable to “Teflon,” because it does not melt and flow. "Teflon 
is molded by a modification of compression molding technique 
consisting of cold preforming and sintering at high temperature 
\ number of new processing techniques have been developed 
extrusion of molding powder in heated dies fed by either a screw 
or reciprocating ram); extrusion of thin sections by use of an « 
trusion aid; and production of tape and coated wire by calen 
dering. Complex articles are made by machining rods or tubs 
\s a dispersion, “Teflon” can be applied to surfaces by dippin 
or by spraying the dispersion onto the surface being coated, and 


then drying and fusing at elevated temperature 
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DESCRIPTION —"Alathon” is the Du Pont trade-n 























given to polyethylene resin—one of the lightest of commer 
available resins, with a specific gravity of 0.92. “‘Alathon”’ is t 
and flexible over a wide range of temperatures, inert to 
common chemicals, has a low rate of water vapor transmis: 
and exhibits low water absorption. Excellent flow characterist 
permit its molding in thin sections. And since ‘“‘Alathon”’ is a pa 
affinic hydrocarbon, it is non-toxic, odorless and tasteless 


‘Alathon” molding powders are supplied as %’’ cubes wit 
Alatk ld 1 lied y I 





excellent feeding characteristics for high-speed injection mo! 


PROPERTIES—Due to the non-polar molecular st 
of “Alathon,” its dielectric characteristics at all frequen 
excellent. ““Alathon”’ has high resistivity, a low power facto 
specific inductive capacity, and is comparatively inert to 
**‘Alathon’’ demonstrates unusual inertness and_ insolubil 
chemical reagents. It is substantially unaffected by concent 


hydrochloric, sulfuric, or hydrofluoric acids at room tempt 














acids and to some essential 


nermeable to certain organi 
+ is not altered chemically or mechanically by these 
flexibility of ‘“‘Alathon’’ is noteworthy 


yw-temperature 


ttleness point is below 95° F. 
molded of ‘“‘Alathon’’ have good form-stability over a 
temperature range, retaining their form, unstressed, up to a 
iture of about 219° F 


hemical and physical properties of “‘Alathon”’ remain 


i. 


2 


\ 
VI 


Ay 
. 
S 2 


a) 
1S 


with age 


unusual combination of 


of its 


Because 


APPLICATIONS 
excellent electrical characteristics, high chemical resist- 
ness and flexibility through a wide temperature range 

applications in many indus- 


presents possibilities for 


for example, many electrical applications of lathon,”’ 


igh frequency wires, cables and equipment. Superio1 


for} 





resin 


“Alathon”’ 


make polyethylene 


heat and abrasion resistance 


an excellent material for wire and cable insulation and jacketing 
is used as a packaging material in the form of film 


**Alathon”’ 


bottles and other containers, closures, liners for metal and fibre 


drums, and multiwall bags 


Among its important industrial uses are pipe and fittings for water 


and chemicals, and storage battery parts. Housewares of ‘‘Alathon 


bowls, and 


include flexible tableware, ice-cube trays, refrigerator 


protective coverings. Toys are also being molded of “‘Alathon 


Fabrication 


FORMING AND WORKING 


polyethylene resin molding powders may be done 


*‘Alathon”’ 


mm 


any of the standard techniques of injection or compressi 
ing, and by extrusion 
Other methods of processing in¢ lude calen ho 
solution coating, flame spraying, and vacuum formir 
**Alathon”’ can be machined readily ing standard t 
metals ind can b I 


techniques used in working soft 


heat welding 


t 


irom 
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ACRYLIC RESIN : 
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DESCRIPTION—Du Pont ‘“‘Lucite”’ acrylic resins are avail- 
able with a wide range of molding characteristics and properties 
and in a variety of transparent, translucent and opaque colors 
These powders are supplied cube-cut to %” x **” for injection 


molding, and in minute spherical granules for compression mold- 


ing. ‘‘Lucite’’ acrylic resins are also available for extrusion Ta 
is EX¢ 

PROPERTIES — Ease of injection molding, and the ability Bipood, a 
to be molded into extremely intricate patterns give the designer a The « 
wide range of flexibility in the use of ‘‘Lucite.”’ : ges 2 
Mechanically, ‘‘Lucite”’ is light in weight—about one third the é wate 
weight of glass—with a relatively high impact strength even at low yy eithe 





temperatures. It is form-stable up to temperatures ovei 00°} e sk 
depending on the composition, load, and design, and, like oth 
APPL. 
thermoplastics, its tensile strength decreases with a severe temp* 
a ( 
ture increase. ‘‘Lucite’> has a low thermal conductivity, abo 
of rubber, and its coefficient of linear thermal expansion 1s a! 


8 times that of steel and 10 times that of glass 


+} 


Resistance to scratching is considerably lower than 
glass, but, if damaged, the surface may be restored by bufl 
and polishing 

Crystal ‘“‘Lucite’’ has excellent optical properties, transmitt! Ba 


about 92% of light striking it. ‘‘Lucite’’ retains this clarity d 


aging, sunlight, fluorescent lighting, and moisture. Th 











ip: ency of “Lucite” together with the highly polished surface 
Finish possible permit it to transmit or “pipe” light with very little 
Beakage. Light may be transmitted around angles up to 48°, and 


Beurves with radii up to 3 times the thickness of the material. 
; ‘Edoe-lighting” effects are also possible with ‘‘Lucite.”’ 
Lue ite” has outstanding dielectric strength, does not track and 
has exceptional corona resistance. Its insulating properties are 
: : |. and are relatively unaffected by aging or weather. 
[he chemical resistance of ‘“‘Lucite’’ is indicated in tables on 
? and 15. In addition, ‘‘Lucite’’ has outstanding resistance 


yater; its strength and toughness are practically unaffected 


= 


oad eee: 


Seby cither vapor or immersion. It is odorless, tasteless, non-irritating 





to the skin, and non-toxic 


APPLICATIONS —Due to its optical characteristics and its 
t tability, ‘‘Lucite’? has wide application in the fields of 
signs and displays, and in luminaires. Because of 


jualities in combination, ‘“‘Lucite”’ is an excellent material 


pes of medical and hospital devices. 


y and durability make the use of ‘‘Lucite”’ popular in 


f } 


household items, as well as in personal articles, such 


ind jewelry. In the automotive, train and appliance 


se qualities are exploited in structural as well as in 
© functions. ‘“‘Lucite’’ can be readily extruded into flat 


ipes with complex cross-sectional areas Fluorescent 


lighting fixtures can be extruded with fluted sides to diffuse the 
light. 

“Lucite” also offers many design possibilities in industrial 
applications, especially where visibility of operations is of impor- 
tance. Transparency, strength, impact resistance, chemical resist- 
ance, lightness, and ease of molding make it a utility, as well as a 
decorative material. Its dielectric strength and low water absorp- 
tion recommend “‘Lucite”’ also to the electrical and electronic fields. 
FORMING AND WORKING Fabrication from 
“Lucite”? molding powders may be accomplished by injection o1 


compression molding and extrusion. Molded articles may be 


- ef 


4 oe 
eg 
‘top 
We 


} 


formed with woodworking equipment in much the same manne 
as wood or soft metal. ‘*‘Lucite’’ may be sawed punched, stamped, 
drilled, threaded, routed, and formed. Pieces may be cemented 
and may be bonded to other materials, indoors or out. with suitable 
commercial adhesives. A good joint is strong transparent and 
practically invisible 

Decorative effects may be obtained by back painting, vacuum 
metallizing, staining, silk-screening, sand-blasting,. carving. etching 
et When a stable color is desired certain pigments or dye may 
be added to the ‘Lucite’? powder prior to molding. In addition 
**Tucite 


is supplied by Du Pont in a range of tran parent 


translucent and opaque colors 


Quem 
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ZYTEL 1) 
nylon resin 
property units | method oes molded molded 
Tensile strength, —70°F. =§ .8./SQ.IN. | 0638-52T 15,700 12,900 13,000 
; 73°F. LB./SQ.IN. D638-52T 10,500 7,000 7,400 
} 170°F. _—.B./SQ.IN. D638-49T 7,600 6,760 5,000 
Elongation, —70°F. %o D638-49T 1.6 2.0 8.0 
t 73°F. %o D638-49T 90 90 300 
mechanical 170°F. %o D638-49T 320 320 400 
Modulus of elasticity, 73°F. —- 1B. /SQ.IN. D638-49T 400,000 260,000 38,000 
Shear strength 18./SQ.IN. | D732-46 9,600 8,400 5,700 
Impact strength, ized, —40°F. FT.-LB./IN. D256-47T 0.4 0.6 0.9 
73°F. —sFT..-LB./IN. D256-47T 1.0 1.0 >16 
Stiffness, 73°F. 18./SQ.IN. D747-48T 200,000 150,000 70,000 
Flexural strength, 73°F. = LB. /SQ..IN. D790-49T 13,800 8,000 | 100 
Compressive stress at 1% deformation =18./SQ.IN. D695-49T 4,900 3,000 800 
Creep in flexure (4) 90 120 100 
Hardness, Rockwell D785-51 R118 RIV ~ RBS 
PROPERTIES * —_@ 
Flow temperature "F. D569-48 > 480 397 276 
Coefficient of linear thermal expansion per °F. D696-44 5.5x 10> | 8.2x 1075 8.2x 105 
Thermal conductivity *'-¥,/h/sa-"-/ (5) 1.7 1.5 419 
thermal Specific heat 0.4 0.4 0.4 
Deformation under load, 122°F., 2000 Ib./sq.in. N D621-48T 1.4 4.2 20 
Heat-distortion temperature, 264 Ib./sq.in. F. D648-45T 150 135 > one 
| 66 Ib./sq.in. » D648-45T 360 300 “100 
Dielectric strength, short-time V/MIL D149-44 385 470 420 
step-by-step V/MIL D149-44 340 410 400 
Volume resistivity OHM-CM. D257-49T 4.5 x 1013 4x 10'4 5 x 10! 
Dielectric constant, 60 cycles D150-47T 4.1 4.6 10.7 
- 10° cycles D150-47T 4.0 4.5 8.3 
electrical 10¢ cycles D150-47T 3.4 3.5 e a 
| 10® cycles D150-47T oe 
Power factor, 60 cycles D150-47T 0.014 0.04 019 
10? cycles D150-47T 0.02 0.04 O18 
10* cycles D150-47T 0.04 0.03 0.14 
10* cycles D150-47T ‘ot 
index of refraction n D542-42 
optical Luminous transmittance, lliyminont neg Ye in. % D791-49T ’ * 
Transmittance ct 4500 A, % in. % D791-49T * 
Haze % D1003-49T 4 fi 
Water-absorption To D570-42 1.5 0.4 2.0 
Flammability IN./MIN. 0635-44 ataemiin cuneate cutingotahing 
Specific gravity D792-48T 1.14 1.09 13 
Mold shrinkage IN./IN. 0.015 0.015 ones 
miscellaneous Compression ratio D392-38 2.1 2.2 "Z 2.5 
Resistance to weathering geod goed | geod 
Basic color light cream cream pale straw 
translucent translucent translucent 
Resistant to Dae 8 in 1 
alkalies, alkalies, alkalies 
weak acids weak acids 2 
Not resistant to phenol, phenol, phenol, 
formic acid, formic acid, alcohols, 
14 —| Sage. | See | cee 
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NAME POSITION. 
COMPANY 
STREET 
CITY. STATE 
TYPE OF BUSINESS. 
+ 201 (11) 304 274 257 
5.5 x 1075 9x 10°75 4x 1075 5x 1075 6 x 1075 
1.7 1.75 (5) 1.4 1.4 1.4 
0.25 0.55 0.35 0.35 0.35 
an 0.6 (6) 0.7 (10) | 1.15 (10) | 20 (10) 
wa . 187 167 163 
~ 250 121 208 184 168 
400-500 (9) 460 400 400 400 
420 355 400 370 
> 10! > 1015 > 1015 > 10" > 10" 
‘i 2.0 2.3 3.5 3.9 3.9 
2.0 2.3 3.8 3.3 3.6 
> 2 2.3 3.3 2.9 2.9 
7 2.0 2.3 2.8 2.7 2.8 
<0.0003 0.0005 0.055 0.042 0.042 
i ___ <0,0003 0.0005 0.040 0.042 0.042 
| _ <0.0003 0.0005 0.024 0.025 0.027 
<0.0003 0.0005 0.009 0.011 0.012 
s 1.51 1.49 1.49 1.49 
SS . >91 >91 >91 
__. ° 90 90 90 
: 4 * <3 <3 <3 
0.005 0.014 0.25 0.28 0.29 
nonflammable 0.94 1.8 1.5 1.4 
D 21-22 0.92 1.18 1.18 1.18 
¥ a 0.02-0.05 0.002-0.006 | 0.002-0.006 | 0.002-0.006 
a: 2.1-3.6 1.8-2.2 1.8-2.2 1.8-2.2 
_ _encotiont fair (7) excellent excellent excellent 
compe a faueee | Gaanee | Sompnae 
sce maton “Scie varias, | wot, | wel ia, 
__and fiverine lea weak alkalies | weak alkalies | weak alkalies 
molten chlorinated lower ketones, lower ketones, lower ketones, 
alkali solvents, esters, aromatic | esters, aromatic | esters, aromatic 
metals aliphatic and hydrocarbons, hydrocarbons, hydrocarbons, 
 aeccas haenians camp daiis | camptingine | cmp sieains 





























FOOTNOTES 


Tests have been performed by 
A.S.T.M. methods unless 
otherwise indicated. Data 
shown are average values 
and should not be used for 
specifications. 

*Test not applicable. 


(1) Other compositions of ‘‘Ala- 
thon,” ‘‘Zytel,”’ and ‘‘Lucite”’ 
are available for special re- 
quirements. The types shown 
here are the most widely used 
at the present. The properties 
shown here apply to standard 
compositions. 


(2) ‘‘Alathon”’ 5 differs from 10 
in the fact that the former 
contains an antioxidant. 


(3) Hardness of ‘‘Alathon’”’ and 
“Teflon”? determined by Shore 
durometer, A.S.T.M. method 
D676-49T. 


(4) Term “creep in flexure”’ is a 
measure of the deformation 
under a prolonged standard 
load. Results here represent 
mils deflection in 24 hrs. of a 
Le’ x 14" bar, 4” span, center- 
loaded flatwise to 1000 Ib./sq. 
in., minus the initial deflection. 

(5) Thermal conductivity mea- 
sured by Cenco-Fitch 
apparatus. 

(6) Deformation under load for 
‘‘Alathon”’ determined at 100 
lb./sq. in. (standard for non- 
rigid plastics). 


(7) The outdoor durability of 
black-pigmented ‘‘Alathon”’ 
is excellent 

(8) Tensile strength in oriented 
film may be as high as 15,000 
Ib. /sq. in. 

(9) Value is 1000-2000 volts/mil 


in thicknesses of 5-12 mils 


(10) Deformation under load at 
122°F. and 1000 Ib./sq. in 


(11) Softening point, Vicat 


15 
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units Lelia molded | molded | molded 
3 Postage Stamp Postage 
! Necessary Will be Paid 
If Mailed in the by 
United States Addressey 
mechanical —— 
, BUSINESS REPLY CARD 
FIRST CLASS PERMIT NO. 9 (Sec. 34.9, P.L.&R.), WILMINGTON, DEL. Ty 
imp 
E. |. DU PONT DE NEMOURS &@ CO. (INC.) 
POLYCHEMICALS DEPARTMENT 
Compressive DU PONT BUILDING, ROOM 5055 
WILMINGTON 98, DELAWARE 
ES TEL 
PROPERTIW — — meni 
Flow temperature ¥. D569-48 > 480 397 276 
Coefficient of linear thermal expansion per °F. D696-44 5.5 x 1075 8.2 x 10°5 8.2x 103 
Thermal conductivity = °"¥./"-/sa-4./ (5) 1.7 1.5 1.9 
thermal Specific heat 0.4 0.4 04 
Deformation under lead, 122°F., 2000 Ib./sq.in. %, D621-48T 1.4 4.2 2 
| Heat-distortion temperature, 264 Ib./sq.in. F. D648-45T 150 ie. ee = a 
66 Ib. /sq.in. ?. D648-45T 360 300 100 
Dielectric strength, short-time V/MIL D149-44 385 470 420 
step-by-step V/MiL D149-44 340 410 400 
Volume resistivity | OHM-CM. D257-49T 4.5 x 1013 4x 10" 5 x 10! 
Dielectric constant, 60 cycles D150-47T 4.1 4.6 10.7 
; 10° cycles D150-47T 4.0 4.5 .30Ct«*” 
electrical 10% cycles D150-47T 3.4 3.5 es 
10 cycles D150-47T >. 
Power factor, 60 cycles D150-47T 0.014 0.04 0.19 
10? cycles D150-47T 0.02 0.04 “0.18 
10¢ cycles D150-47T 0.04 0.03 0.14 
10® cycles D150-47T 
Index of refraction n D542-42 
optical Luminous transmittance, lilyminant C, Y% in. %o D791-49T . ‘: 
° ——— ae - 
Transmittance at 4500 A, \% in. %o D791-49T 
Hoze Yo D1003-49T * ; _ 
Water-absorption %N D570-42 1.5 0.4 2.0 
if- if- ~~ self- 
Flammability IN./MIN. D635-44 a PO on. entinguishiog 
Specific gravity D792-48T 1.14 1.09 1.13 
F Mold shrinkage IN./IN. 0.015 0.015 
miscellaneous Compression ratio D392-38 2.1 23 2.5 } 
Resistance to weathering good good good 
Basic color light cream cream pale straw 
translucent translucent translucent 
Resistant to comegageneed Cemmeamngaenem \ohtint, wan 
alkalies, alkalies, alkalies 
weak acids weak acids _ 

Not resistant to und, ghensh, phenol, 
formic acid, formic acid, alcohols, 
concentrated concentrated formic acid 

14 = mineral acids mineral acids mineral acids 

















1,50 


50, 
did 


05¢ 


TEFLON 


4 irafluoroethylene resin 
etra) 


molded 


TF-1 


1,500-3,000 (8) 


2.0 

3.0 
50,000-90,000 
did not break 

600 


D50-D65 (3) 


0.005 


nonflammable 


2.1-2.2 


excellent 


light 
opaque 


all 
except molten 


alkali metals 
and fluorine 


molten 

alkali 

metals 
and fluorine 


ALATHON ,,; 


polyethylene resin 
molded 
10(2) 
4,750 
1,900 
850 
60 
-600 
600 
35,000 
2,750 
0.8 
did not break 
27,000 


+ 


* 


C81, D048 (3) 


201 (11) 
9x 1075 
1.75 (5) 
0.55 
0.6 (6) 


* 


* 
* 


* 


0.014 
0.94 
0.92 
0.02-0.05 
2.1-3.6 
fair (7) 


white 
translucent 


water, ° 
alkalies, 
oxygenated 
solvents 


chlorinated 
solvents, 
aliphatic and 
aromatic 
hydrocarbons 


molded 


40 and 140 
14,500 
10,600 
5,000 

2 


304 
4x 10°5 
1.4 
0.35 
0.7 (10) 
187 
208 
400 
355 
> 10'5 
3.5 
3.8 
3.3 
2.8 


90 
<3 
0.25 
1.8 
1.18 
0.002-0.006 
1.8-2.2 


excellent 


water white 
transparent 


water, 
weak acids, 
weak alkalies 


lower ketones, 
esters, aromatic 
hydrocarbons, 
strong acids, 
strong alkalies 


LUCITE (,) 


acrylic resin 
molded | molded 
29 and 129 30 and 130 
14,500 14,500 
10,000 9,500 
4,300 2,800 
2 


274 257 
5x 1075 6x 1075 
1.4 1.4 
0.35 0.35 
1.15 (10) 2.0 (10) 
167 163 
184 168 
400 400 
400 370 
>10'4 > 10'4 
3.9 3.9 
3.3 3.6 
2.9 2.9 


2.7 2.8 


90 90 
<3 <3 
0.28 0.29 
1.5 1.4 
1.18 1.18 
0.602-0.006 | 0.002-0.006 
1.8-2.2 1.8-2.2 


excellent excellent 


water white 
transparent 


water white 
transparent 


water, water, 
weak acids, weak acids, 
weak alkalies weak alkalies 


lower ketones, lower ketones, 
esters, aromatic | esters, aromatic 
hydrocarbons, hydrocarbons, 
strong acids, strong acids, 
strong alkalies strong alkalies 


FOOTNOTES 


Tests have been performed by 
A.S.T.M. methods unless 
otherwise indicated. Data 
shown are average values 
and should not be used for 
specifications. 


*Test not applicable. 


(1) Other compositions of ‘Ala- 
thon,”’ ‘“‘Zytel,”’ and ‘“‘Lucite”’ 
are available for special re- 
quirements. The types shown 
here are the most widely used 
at the present. The properties 
shown here apply to standard 
compositions. 


(2) ‘‘Alathon”’ 5 differs from 10 
in the fact that the former 
contains an antioxidant. 


(3) Hardness of ‘‘Alathon’”’? and 
“Teflon” determined by Shore 
durometer, A.S.T.M. method 
D676-49T. 


(4) Term “creep in flexure”’ is a 
measure of the deformation 
under a prolonged standard 
load. Results here represent 
mils deflection in 24 hrs. of a 
Vy’’x 16" bar, 4” span, center- 
loaded flatwise to 1000 Ib./sq. 
in., minus the initial deflection. 

(5) Thermal conductivity mea- 
sured by Cenco-Fitch 
apparatus. 

(6) Deformation under load for 
‘‘Alathon’”’ determined at 100 
lb./sq. in. (standard for non- 
rigid plastics). 


(7) The outdoor durability of 
black-pigmented ‘‘Alathon” 
is excellent. 

(8) Tensile strength in oriented 
film may be as high as 15,000 
Ib. /sq. in. 

(9) Value is 1000-2000 volts/mil 
in thicknesses of 5-12 mils 
(10) Deformation under load at 
122°F. and 1000 Ib./sq. in 


(11) Softening point, Vicat 
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poxy Resins 


Recent Developments 
A troweling epoxy resin (Mar- 
630, The Marblette Corp.) 
sixed with hardener to achieve the 
tonsistency of putty, will adhere to 
bond any surface and is formable 
into any shape. Cured in 1 hr. with- 
wut the use of heat, it becomes hard 
rithout brittleness and is resistant 
i) most chemicals. It is used for 
bonding structural members to the 
back of laminates, for caulking boats, 
din stretch dies. 


Three new non-shrink epoxy res- 
ins (Rezolin, Inc.) pour readily into 
narrow spaces, require no pressure, 

dare non-toxic when cured. They 
pmbine extreme dimensional sta- 
bility and outstanding bonding qual- 
ies with high impact, high flexural, 

d high compressive strengths. The 
metallic casting resin (Toolplastik 
-930) contains metal in suspension 

d requires no premixing. It is used 
or draw dies, form blocks, jig loca- 
ors, foundry patterns, hydro press 
wedge blocks, and vice jaws for 
milling fixtures. A permanently 
flexible casting epoxy (Toolplastik 
-940) allows the customer to con- 
trol the degree of flexibility with one 
aterial. It is used for drop hammer 
punches, draw dies, pressure pads, 
and clamping cushions. The third 
ppoxy (Toolplastik L-931) success- 
lly casts 3-in. sections and has 
properties that reduce lubricating 
equirements. It is used for draw 
lies, stretch dies, duplicating models, 
and foundry patterns. 


An epoxy coating resin (Marblette 
632, The Marblette Corp.) imparts a 
plastic surface to plaster, increases 
its abrasive resistance many times, 
and reduces the possibility of sur- 
ace chipping. A_ resilient resin 
(Marblette 618), used in surface 
asting as a facing for drop hammer 
lies, eliminates the need for scraping 

e finished punch to allow for metal 

icknesses up to 0.070 inch. The 
resin has more resistance to wear 
and stress than commonly used drop 

mer die materials. Dies are 
*Manag Resins 
hemica Corp. 


a 4s summarizing Recent Developments 
“erences were prepared by the editors. 


and Plastics Dept., Shell 


Epoxy Resins 


made with this resin in a matter of 
hours or at most a few days, and 
only 4 hr. are required for refacing 
the epoxy surface. 


» A one-package epoxy casting 
material (Epoxryn E-PC-106, Co- 
Polymer Chemicals, Inc.) eliminates 
the necessity for adding a catalyst 
before use. Resin is stable at ordi- 
nary storage temperatures. 


>» A new curing agent or hardener 
for epoxy resins based on hexachlo- 
roendomethylenetetraphthalic an- 
hydride has been developed (HET 
Anhydride, Hooker Electrochemical 
Co.). Resins produced with the cur- 
ing agent are claimed to be fire re- 
sistant due to their high chlorine 
content. Experimentally, heat dis- 
tortion points approaching 200° C. 
have been obtained. The resins, be- 
cause of their good power factor 
and unchanging dielectric constant, 


Courtesy Marblette Corp. 
Workman lubricates a drop hammer 


die faced with a resilient epoxy resin 


also show promise as casting and 
potting compounds and can be used 
to impregnate glass cloth for lami- 
nates. The curing agent is relatively 
nontoxic and easy to handle. 


» An epoxy material (Hysol 6000 
HD, Houghton Laboratories, Inc.) 
has a heat distortion temperature of 


by F. S. SWACKHAMER* 


over 150° C. and is dark transparent 
amber in color. It is supplied in the 
form of sheets, rods, and tubes. A 
companion product, a potting com- 
pound (Hysol 6040 and Hardener 
AN) with a heat distortion tempera- 
ture of 120° C., is marketed for use 
in potting electrical components. 


» A specially designed internal plas- 
ticizer (Plasticizer I, Plastics Div., 
Ciba Co., Inc.) for epoxy resins re- 
acts with the resin and eliminates 
leaching. 


>» Two liquid epoxy resins are avail- 
able. One (Araldite 6040, Ciba Co., 
Inc.) is a very high-viscosity resin; 
the other (Araldite 6010) has a 
lower viscosity than any previously 
available. 


» Electronic components encased in 
epoxy or polyester resins may be re- 
claimed from rejects by use of a 
new solvent (De Solv 292, Ram 
Chemicals). Immersion in the solv- 
ent disintegrates the epoxy or poly- 
ester resin and the components can 
be removed. It is a nonflammable, 
neutral solvent combination of low 
toxicity. 





—_ resins have an excellent 
balance of outstanding properties 
which account for their wide use in 
structural plastics, surface coatings, 
and adhesives. Capacity for produc- 
tion of these resins has been re- 
cently estimated to be as high as 
45 million lb. per year. The struc- 
ture of these resins, which in most 
cases are based upon epichlorohy- 
drin and bisphenol-A, is postulated 
to be as in Formula 1, p. 102. 

The commercial resins are mix- 
tures of polymers wherein n varies 
between 0 and 10, indicating mo- 
lecular weights of 400 to approxi- 
mately 8000. These products contain 
both epoxide and hydroxyl groups 
capable of further reaction; it is the 
combination of these groups with 
polyfunctional reagents, such as phe- 
nolic and urea resins and poly- 
amines, that makes possible cured 
resin systems that possess excellent 
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Formula 3 





O 
r= 





R-OH + CH,-CH-R' —» R-—O-CH,-CH-R' 


OH 
| 








Formula 4 


strength and chemical resistance 
properties. 

Unreacted epoxy resins have 
shown limited utility in the end uses 
investigated to date. The outstand- 
ing properties that make epoxies 
useful are obtained by chemical re- 
action with curing agents which 
convert these resins to chemically 
and mechanically strong polymers 
by building the largest possible 
molecular units. The resins may be 
cured in the unmodified state or in 
the modified state following reaction 
with fatty acids to form esters. 

Curing of the unmodified resin is 
accomplished in general with any 
compound having active hydrogen. 
Both hydroxyl and epoxide groups 
are involved in this reaction with 
the latter probably playing the 
more predominant part. Consider- 
able work remains to be done re- 
garding the curing mechanism. For 
the purpose of this review, however, 
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interest can be largely confined to 
the epoxide groups, which are gen- 
erally cured by reaction with amino, 
carboxyl, or hydroxyl groups and 
inorganic acids to give secondary 
hydroxyl groups and a bond from 
the remaining epoxide carbon atom 
to the nucleus of the donor. The 
secondary hydroxyl group under- 
goes typical reaction with acids and 
anhydrides. 


Curing Agents 


Various amines, acid anhydrides, 
dibasic acids, and resins includ- 
ing phenol-formaldehyde, urea-for- 
maldehyde, polyamides, and mela- 
mine-formaldehyde are __ typical 
commercial curing agents. Amines 
are one of the more important, and 
the catalytic reaction of these de- 
rivatives with the epoxy groups can 
be explained by the reactions dis- 
cussed below. 

A primary or secondary amine un- 










° CH; OH CH, 5 
ik | | \ 
CH,-CH-CH,0- . C- {_) -O-CH,-CH-CH,-O| - ca ss { )-0-CH,-Ci CH, 
| CH, CH, 
ne 
Formula 1 
OH H H OH 
| | | 
H,N-—R-—NH, + 2CH,—CH-R' > R'— CH- CH,-N-R-—N-CH,-— CH-R 
FF 
O 
Formula 2 Courtesy 
Cheesec 
dergoes a straight-forward reaction om 
with the epoxy group, giving a sec. 
at . _ " Fx ondary or tertiary amine and a 
N -R—-N-CH —CH—R-CH-~ G1.—-N- Ra alpha hydroxyl group. times 
4 P ; we The nitrogen of a tertiary amine thougl 
H a H can further react with an epoxy ring Ie» kely 


to form a quaternary ammonium groups 


compound followed by chain prope- of cul 
gation. and at 
Polyfunctional primary and sec- The 
ondary amines can function as cata- oe f 
the a 


lysts or as cross-linking agents by | 
the reaction in Formula 2. When the epoxic 
R' groups in this reaction contain 2) pe 
other epoxy linkages, as is the cas [ip ‘Se 
with epoxy resins, the reaction gives ton ¢ 
cross-linked, thermoset polymers. elevat 

It is readily seen that a long chain proses 
can be formed if the ratio of diamine coupli 
molecules to resin molecules is 1 to volvin 

















1 and that less than the equivalent impor 
quantity of diamines will cause gaps ome 
in the chain. The addition of two d- >. 

eric: 


amine molecules for each resin mole- 


cule can result, however, in each Me™ t 
resin molecule reacting with a Coupl 
amine group without any coupling fied hy 
being accomplished, yielding the differe 
compound of Formula 3. This dem- a P 

onatl 


onstrates the importance of adding 
the correct amount of curing agen 
because coupling to obtain the larg- 
est possible structure is the aim 0 


matio! 
cure | 


ably | 





: anisr 
curing. o 7 
. os te with ¢ 

Other reactions that can assist i! ; 
ures 





accomplishing cure include openin 





of the epoxide ring by one of the en | 
hydroxyl groups on the resin in the Ure 
manner shown in Formula 4. Her forma 
the epoxide group forms another 0# peed, 
group by gaining hydrogen from the ngs, , 
donor. This new hydroxy] can a 
turn open another epoxide group a? 
the process being repeatec mat) , 
Epox) 
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Courtesy Shell Chemical Corp. 
Cheesecloth is impregnated with epoxy resin adhesive to bond sheet metal facings and 
honeycomb in the production of fighter plane component; cure is in low-temperature oven 


times to build a super molecule. Al- 
though reaction with hydroxy] is less 
likely to occur than with amino 
groups, it may be an important part 
of cure under alkaline conditions 
and at elevated temperatures. 

The curing process with amines 
may be summarized as follows: 1) 
the amino group reacts with an 
epoxide group at room temperature; 
2) polyamines by themselves or 
those produced in the initial reac- 
tion can couple epoxy resins; 3) at 
elevated temperatures and in the 
presence of certain amines, other 
coupling reactions such as those in- 
volving the OH groups can also be 
important. 

Dibasic acids are also useful in 
curing epoxy resin molecules by es- 
terification of hydroxyl groups, giv- 
ing the usual by-product, water. 
Coupling can occur if the two esteri- 
fied hydroxyl groups are situated on 
different resin molecules. Acids may 


jalso react with an epoxide group by 


donating a hydrogen with the for- 
mation of an ester linkage. The total 
cure by an acid anhydride is prob- 
ably a mixture of the two mech- 
anisms mentioned. In general, cure 
with acids requires higher tempera- 
tures than those needed for curing 


mWith amines. 

Ur '-, melamine-, and phenol- 
piormaldehyde resins are widely 
used, particularly in surface coat- 
ings opolymerize or cure epoxy 
resins. The reaction is believed to 
we the methylol group with 


hydroxyl and epoxy groups. 


Epoxy Resins 





The presence of a small amount 
of amine will sometimes accelerate 
the reaction of epoxy resins with 
anhydrides. This work is reported 
in an article entitled “Epoxy Resins 
from Bis, Tris and Tetrakis Glycidyl 
Ethers,” by E. C. Dearborn et al., 
Ind. Eng. Chem. 45, 2715 (Dec. 
1953). 

Extensive work with a large num- 
ber of curing agents for epoxy res- 
ins has shown that the handling 
properties, such as pot-life, of the 
system as well as the strength, 


chemical resistance, high-tempera- 
ture strength retention, and electri- 
cal properties of the cured resins 
are directly dependent on the cur- 
ing agent. Present applications of 
epoxy resins involve the use of vari- 
ous polyamines, as well as poly- 


amide resins, acid anhydrides, and 
other resin types. This wide variety 
of curing agent types presents the 
research chemist with many possi- 
bilities in developing specific formu- 
altions for use in new fields of appli- 
cation. 


Surface Coatings 


The largest single field of applica- 
tion for the epoxy resins is in the 
field of protective coatings. One air- 
craft manufacturer, faced with the 
problem of protecting engine na- 
celles and wing surfaces from the 
erosive and corrosive effect of ex- 
haust gases, protects these areas 
with an epoxy-based paint. A fur- 
niture manufacturer, taking advan- 
tage of the current trend toward 
“wrought furniture, sprays 
tubular steel chairs and tables with 
a black epoxy resin formulation. 
The matte finish obtained after bak- 
ing not only gives the desired ef- 
fect, but at the same time makes the 
chairs scuff-proof and resistant to 
the acids contained in human per- 
spiration. 

Still another example of the pro- 
tection afforded by epoxy-based 
paints is the experience of an ethi- 
cal drug manufacturer. His plant, 
built two years ago, looks as “new” 
today as it did the day it was started 
up. Despite the fact that walls and 
periodically hosed 


, ” 
Iron 


equipment are 
down and a very high humidity gen- 
erally prevails throughout the anti- 
biotics production area, no mainte- 
nance or touching-up of the epoxy 
based paint has been needed. Re- 
sistance to water and, more impor- 
tant, to detergents and chemicals, 
also explains why so many washing 





Courtesy Marblette Corp 


Gravel is mixed with epoxy formulation to produce material for casting tools and dies 
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Totie I—Typical Properties of Epoxy Castings (Unfilled) 





Epoxy resin 








Molecular «2ight . 350-420 350-420 350-420 900-1000 
Curing agent p» Diethylene- Metaphenylene- Shell curing Phthalic 
triamine diamine Agent D anhydride 
Recommended con- 
centration of curing 
agent, parts per 100 
resin 8 14 13 40 
Cure schedule 
Initial cure 30 min. 240°F. 2hr.@185°F. lhr. @ 200°F. 1% hr. @ 300°F. 
Post cure 4hr. @ 300°F. lhr. @ 240°F. 


Pot life at lowest 
useful temperature 
Heat distortion point 
(ASTM, 264 p.s.i.), °F. 
Flexural modulus, 
p.s.i. at 125°C. 
Insulation resistance, 
ohm-cm. at 25°C. 


20-40 min. 


6-8 hr. 2 hr. 30 min. 
300 160 190 
2.7X<10° 0.4 10° 
110" 210" 





machines, dryers, hot water heaters, 
and water softeners are coated with 
epoxy based paint. 

Closely akin to the field of paint- 
ing is that of protective linings. 
Here again, epoxies are making a 
name for themselves. Tank cars, 
used for the transportation of such 
highly corrosive chemicals as 73% 
rayon-grade caustic, are lined with 
an epoxy-based formulation, several 
mils thick, and two goals are 


achieved: the tank car is not at- 
tacked by the caustic, and no rust 
pick-up is possible to destroy the 
clear color of the caustic. Steel 
drums are similarly protected so 
that many chemicals that formerly 
had to be shipped in stainless steel 
containers, which are several times 
as expensive, or glass carboys, which 
are breakable and more expensive, 
can now be transported in lined 
carbon-steel drums. 





Table !l—Typical Properties of Epoxy Laminates (181-114 Glass Cloth) 





Epoxy resin 











Molecular weight 7 350-420 350-420 350-420 900-1000 
3-Diethyl- 
Curing agent * Diethylene- Metapheny- amino- Dicyan- 
triamine lene-diamine  propylamine diamide 
Recommended 
concentration of 
curing agent, 
parts per 100 
resin 8 14 8 7 
Cure schedule, 
Initial cure 30 min. 15 min. 30 min. 30 min. 
@ 240°F. @ 300°F. @ 230°F. @ 330°F 
Post cure lhr. @ 400°F. 
Pot life at lowest 
useful tem- 
perature 20-40 min. 6-8 hr. 2 hr. 1-3 days 
Resin loading of 
laminate, % 30 35 33 33 
Flexural strength, 
p.s.i. 62,800 73,300 82,700 84,500 
Flexural modulus, 
p.s.i. 2.9 10° 3.310° 3.6 10° 3.7X<10° 
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An air rifle manufact\:er has sy), 
stituted an epoxy base: Coating fo, 
the traditional bluing DrOcess: he 
now has the same appearance gy 
lower cost, and a rifle barrel that i 
scuffproof and, at the same tim, 
corrosion resistant. 


Tooling, Potting, Casting 


Epoxy resin systems are idea] for 
tooling applications since their ex. 
tremely low shrinkage during cur 
results in accurate reproductions af 
the master patterns. These system; 
also develop minimum  residyy 


Courtesy Shell Chemica! Con 
By encapsulating miniature electroni 
components in epoxy-based formuls. 
tion, they are protected against impo: 
and atmospheric changes. Potting als 
stabilizes their electrical properties 


stress in the cured part and hav 
outstanding adhesion to a wide ve 
riety of materials used as inserts 
cores, and reinforcements. A recet! 
estimate indicates that about 3 mil- 
lion lb. of epoxies were used it 
tooling during 1954 and that 7 mi- 
lion Ib. will be used in 1956 and I! 
million lb. in 1958. Tools fabricate = 
from epoxies include draw dis iS 
stretch dies, drop hammer took 
molds for reinforced plastics, “Ha. ,...., 
post-forming dies. Republic Ave ter jig 
tion has reported that even in for aie 
ing lighter metals epoxy resin 100 pregna 
have a number of points of supe 
riority over the Kirksite previous 
used. The epoxy tool in one instane 
weighed only 5% as much as th 
Kirksite tool. The materia! cost \ me 
the epoxy was only 20% of th re 
other, only one-third of the lab iffnes 
was required, and the finished 1° 3% 


wrtesy SI 


ying iy 
bns, 1 


con 


was delivered in a quarter of t™ beting 
usual time required. «ni ens 
Epoxy resins continue tO ""HiR..g . 


Resins and Molding Compounds Doxy 





Sub. broad u , all types of electrical 
Bf ir elect! equipment from minia- 
i he re pul transformers to utility- 
© te pov ansformers. In addition, 
at is host ¢ ctrical components have 
time HM ., enc psulated in epoxy resins 

ith complete satisfaction. Sealing 

ese units off is the best way to 
| protect them from atmospheric dam- 
I fo ge and to assure continued, de- 
RE ndable performance. Table I 
“ wmmarizes the curing schedules 
hs d physical and electrical proper- 
~ ses of some of the more common 


idual ystems used in this field. 


Laminates 
Use of epoxy resin in laminates 
as increased over the past year. 














ey are now finding their way in 
srge quantities into the printed cir- 
it field as well as into punch stock 
d structural sections. Table II 
mmarizes the more usual systems, 
iving cure times, temperatures, and 
hysical properties. 





Adhesives 


Epoxy adhesives are now widely 
cepted in the aircraft industry. 
ests currently under way by a 
ell-known research laboratory in- 
icate that before long we may be 


have 


> Va- 


d in / 

mil- “4 

d I dt Co 
’ ts 4 

rated i q 

dies, a ell 


ys 







wrtesy Shell Chemical Corp. 
orkman uses combination drill and 
ter jig for wing tip tank. The jig 
constructed of layers of glass cloth 
Pregnated with epoxy resin 


 Vla- 


upe- 

yus! 

an’. 

r ying in “glued” aircraft. Wing sec- 

7 ns, using aluminum honeycomb 

th ndwiched between skins of sheet 

abo uminum, have shown a _ higher 

- ffness-t weight ratio than those 

th conventional construction. All 
feting surfaces of these test sec- 

én’ ns Were cemented with an epoxy 
sed adhesive, which held up un- 

nds 


POxy Resins 





der punishing static and fatigue 
loads. 

Epoxy resins are helping another 
aircraft manufacturer, who is ce- 
menting tie-down rings into alumi- 
num honeycomb floors of a helicop- 
ter. Results of tests conducted on 
adhesive bond strength have shown 
that the adhesive bond is so strong 
that the tie-down pin will shear. 


information on properties and trade- 
names. For sources of epoxies, see 
Directory Index, p. 894. 

“Processing of epoxy resins,” by 
V. Sussman, Mopern Ptastics 32, 
164 (Apr. 1955). 

“Structural laminates from epoxy 
resins,” by D. W. Elam and F. C. 
Hopper, Mopern Ptastics 32, 141 
(Oct. 1954). 





Table Iil—Typical Strength of Epoxy Adhesive Bonds 
(Curing schedule 200°F. for 45 min. using 3-diethylaminopropylamine) 








Bond Average block shear, p.s.i. 
Aluminum to aluminum 6400 
Steel to steel 5100 
Epoxy-glass laminate to itself 5500 
Phenolic to phenolic 3900 
Steel to aluminum 6400 
Copper to copper 3500 
Steel to epoxy-glass laminate 5100 





before the inserted assembly pulls 
out of the floor panel. 

Table III gives curing schedules 
and properties of the more common 
epoxy adhesives. 


Stabilizers 


Epoxy resins continue to be used 
for the stabilization of a number of 
chlorinated polymers, including 
polyvinyl chloride and polyvinyli- 
dene chloride. Here the ability of 
the polymer to take up hydrochloric 
acid is valuable in the making of a 
wide variety of vinyl items. 


Handling Epoxy Resins 


The materials involved in the vari- 
ous epoxy resin formulations do not 
ordinarily present a serious health 
hazard. They may be handled with 
complete safety if adequate precau- 
tionary measures are observed, such 
as the following: 1) Handle only in 
well ventilated areas. 2) Prevent 
skin contact. 3) Wear protective 
clothing when contact can be antici- 
pated. (Caution: Protect eyes from 
curing agent.) 4) Maintain good 
housekeeping and personal hygiene 
standards. 5) Be mindful of fire haz- 
ard from flammable solvents. 
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Resin 


Curing Conditions 


bung you 





IDEAS 








Applications 








Physical Form 











ARALDITE 
6010 


Generally hardened with 
(1) Amines at 68°F. to 
300°F. 
(2) Acid Anhydrides at 
250°F. to 360°F. 


Electrical embedments, tooling. 
Laminating: Dry lay-up, wet lay- 
up. Base resin for coatings, 
adhesives. 












Amber colored unmodified j 
epoxy resin with o Viscosity 
10,000 to 20,000 cps at 7} 


resin 
s. He 









ARALDITE 
6020 


Generally hardened with 
(1) Amines at 212°F. to 
300°F. 
(2) Acid Anhydrides at 
250°F. to 360°F. 


Electrical embedments, tooling. 
Laminating: Dry lay-up. Base 
resin for coatings, adhesives. 











Amber colored unmodified | 
epoxy resin with a viscosiy 
20,000 to 40,000 CPS a 7 


resin 
s. Her 





ARALDITE 
6030 






Base resin for coatings, adhe- 
sives, Vinyl stabilizers, laminat- 
ing and adhesive formulations. 












resin 

s. Hea 
pn hard 
harden 


Amber colored unmodified | 
epoxy resin with a viscosiy 


40,000 to 90,000 CPS a? 





ARALDITE 
6040 








Base resin for coatings, adhe- 
sives, Vinyl stabilizers, laminat- 
ing and adhesive formulations. 












Amber colored unmodified | resin 

epoxy resin with a viscosiy s. Heat 

> 90,000 CPS at 73°F : o> 
arcen 








Generally hardened with 



















502 






Laminating: Wet lay-up. 











ARALDITE (1) Acid Anhydrides at Electrical embedments. Lam‘nat- Amber colored solid epoxy resin w 
230°F. to 350°F. ing: Dry lay-up. at 73°F. ion rang 

6060 (2) Dicyandiamide at 

265°F. to 430°F. 
ARALDITE Generally hardened with Electrical embedments, tooling. — ee as resin w 
Amines at 68°F. to 212°F. — istortior 


3,000 to 6,000 CPS at 72" 
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Used with Polyamide 115. 






Used with Polyamide 115 in 
tooling, laminating. 






Amber colored modified 
epoxy resin with a visces 
500 to 600 CPS at 73°F 


| prope 
raldite/ 








Plasticizer 
1 





Generally used to modify 
epoxy resins and react with 
them in presence of Acid An- 
hydrides at 248°F. to 356°F. 






Electrical embedments. 





the hee 


Opaque, white solid of by toma 















G.M.I. 
POLYAMIDE 
115 








Cured with epoxy resins at 
68°F. to 300°F. Rate of cure 
can be accelerated with small! 
percentages of Amines. 








Tooling, laminating, coatings, 


adhesives. 












Dark Brown resin with vi $s flexik 


of >> 500,000 CPS ot ni 















development. 


® The ARALDITE® Epoxy Resins developed by Ciba are simplifying manu- 
facturing methods, improving product efficiency and opening new fields of 
product development. The formulator and the end product producer will 
want to know more about them. We at Ciba want to help you further your 
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Properties of Cured Resins 


CHEMICAL 
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ified jj resin with good tensile, compressive, flexural 
s. Heat distortion range of 160°F.-370°F., depend- 


Good chemical resistance. Choice 
of hardener governs degree of 
this resistance. 


ELECTRICAL 















Outstanding electrical properties. 
Choice of hardener governs de- 
gree of these properties. 





Good chemical resistance. Choice 
of hardener governs degree of 
this resistance. 


Good electrical properties. Choice 
of hardener governs degree of 
these properties. 





Good chemical resistance. Choice 
of hardener governs degree of 
this resistance. 


Good electrical properties. Choice 
of hardener governs degree of 
these properties. 





Good chemical resistance. Choice 
of hardener governs degree of 
this resistance. 


Good electrical properties. Choice 
of hardener governs degree of 
these properties. 





1SCOS 

5 ot 7 on hardener used. Non-flammable when cured with 
hardeners 

ified | resin with good tensile, compressive, flexural 

iscosity hs. Heat distortion range of 160°F.-370°F., depend- 

at 7 on hardener used. Non-flammabie when cured with 
hardeners 

fed resin with good tensile, compressive, flexural 

a s. Heat distortion range of 160°F.-370°F., depend- 

can on hardener used. Non-flammable when cured with 
» hardeners 

ified resin with good tensile, compressive, flexura! 

ecedl s. Heat distortion range of 160°F.-370°F., depend- 

of pn hardener used. Non-flammable when cured with 
hardeners 

poxy resin with good flexural and tensile strengths. Heat 


jon range of 210°F.-230°F. 





Outstanding chemical resistance. 
Resistant to most chemicals, ex- 
cept 100% Acetone, 100% Ethyl 
Alcohol, 100% Nitric Acid, 96% 
Sulfuric Acid. 


Good electrical properties. Excel- 
lent insulation resistance under 
humid conditions. 








resin with good compressive and impact strengths. 
istortion range of 150°F.-200°F. 


Good chemical resistance. 


Good electrical properties. 








| properties are lower than those obtained with 
raldite/115 combinations. 


Satisfactory chemical resistance 
to most reagents. 


Good electrical properties. 








the heat distortion of epoxy resins but improves 
w temperature shock resistance. 


Lowers the chemical resistance of 
the epoxy resins. 


Use only where insulation resist- 
ance and Dielectric strength are 
the most important. 





+ $ flexibility and impact strength of the epoxy 








Good chemical resistance. 








Good electrical properties. 
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REICHHOLD 


efor reinforced 
plastics 


«bonding 
elaminatings 
«impregnating 
*casting 


REICHHOLD CHEMICALS, INC. 





Creative Chemistry... 
Your Partner 


in Progress 
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RCI BUILDING, WHITE PLAINS, N.Y. 









REICHHOLD’S POLYLITE Polyester Resins are available in a wi, range 
of types for producing translucent or opaque fibrous-glass rei: forced 
plastic products. PoLYLITE laminates possess a variety of out: anding 
properties. They are aluminum-light, yet sturdier than aluminum, stee] 
or stainless steel... highly resistant to impact... won't warp or rot. 
If color is desired, any shade — bold to pastel — can be “molded jn”. 


becoming a chip-proof, integral part of the plastic itself. For full details, 


‘write for PoLyLite Brochure PR. 


REICHHOLD’S PLYOPHEN phenolic resins and varnishes — used jn 
bonding, laminating, impregnating and casting — are important raw 
materials in many industries. For example, there are alcohol-soluble 
PLYOPHENS for manufacturing industrial and decorative laminates... 
water-soluble PLYOPHENS for producing rock wool and fibrous glass 
insulation. Reichhold also has the production and laboratory facilities 
to custom-make PLYOPHENS for unusual applications. Address Reichhold 


for PLYOPHEN Brochure PLy and/or technical assistance. 


Synthetic Resins 


Chemical Colors 


Plasticizers 
Phenol 
Formaldehyde 


Glycerine 


Sodium Sulfite 


Pentaerythritol 


atl 


bh TTT TT 
22382 at. 


Industrial Adhesvé 


Phthalic Anhydnc 
Maleic Anhydride 


Penta } lorophel | 


| 
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that are BIg HT at NIGHT 


For the premier in luminescent plastic molding powders 
“ase 
“PAULITE PHOSPHORESCENT 
fac POLYSTYRENE - POLYETHYLENE : POLYVINYL 
TENITE | & II* LUCITE 


PLASTICS 
Long Lasting Luminescence 





-PAULITE 


nEG_U.S.PAT. OFF 
Articles molded from “PAULITE” emit a warm, friendly glow 


in the darkness. This after-glow lasts for as many as 10 or 
more hours, depending upon the type and intensity of activation. 


alse 


“GLOBALITE”’ FLUORESCENT 
Molding Powders 


(for use with black light) 


aud the new 


“DERBYLITE”’ FLUORESCENT 
Molding Powders 


The Hallmark of vivid Daylight Fluorescent 
colors, stabilized for outdoor use with or with- 
out black light. 


Easy to use Luminous Plastic Resins come ready for immediate mold- 







GLOBALIT 


FLUORESCENT “ee ar 


X 


Reg. U. S. Pat. Off. 





FLUORESCENT ing. You handle them just as you would any other thermoplastic mold- 
MOLDING POWDERS __ ing compounds—they require no special treatment before, during, or 
AND PRODUCTS after molding. Finished pieces have a glossy surface. Your orders will 


be custom-made. The materials used are non-toxic. 


L U M i N @) U S * Reg. U.S. Pat. Off 
For complete information 
out the various varieties and R t Ss i N q 


how they can increase the 






gpORATED * 166 W. WASHINGTON STREET 
* CHICAGO 2, ILLINOIS 
* TELEPHONE: DEarborn 2-4667 


saleability of your products, ra) 


write today. 
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Fluoroethylene Polymers 


Recent Developments 

> Emulsifiable-type polyethylene 
(A-C, Semet-Solvay Petrochemical 
Div., Allied Chemical & Dye Corp.) 
is available in limited quantities for 
evaluation. Small particle size, sta- 
ble, clear, high-solids-content emul- 
sions are readily obtained with this 
material. Possible applications in- 
clude liquid coatings for glass, paper, 
boxboard, textiles, and leather. Low- 
molecular-weight polyethylene has 
performed favorably as a color car- 
rier, promoting faster dispersions of 
pigments and providing an eco- 
nomical method of introducing color 
into film and extrusion types of poly- 
ethylene products. 


> A new polyethylene (Tenite poly- 
ethylene, Texas Eastman Co.) is 
based on propane, a refinery by- 
product from which ethylene is pro- 
duced and then converted into poly- 
ethylene (process licensed by Im- 
perial Chemical Industries Ltd.). 
The new polyethylene is made in the 
form of spherical pellets, for both 
molding and extrusion. The spherical 
pellets are easier to keep clean than 
cubical pellets or granulations, have 
a 10% lower bulk factor, and flow 
more uniformly from the hopper of 
the molding or extrusion machine. 


» Extruded solid polyethylene rods 
as large as 6 in. in diameter and 7 ft. 
long are now available (H & R In- 
dustries). A special cooling system 
assures non-porous, void-free stock. 


» Compounds based on polyethylene 
resins (Ladcote, Bakelite Co., Div. of 
Union Carbide and Carbon Corp.) 
have been designed for special appli- 
cations requiring only certain of the 
usual polyethylene properties. They 
are designed primarily for extrusion 
coating of packaging materials such 
as paper, board, foil, and film. One 
compound, a blend of polyethylene 
with 40% by weight of wax, is ap- 
plied to kraft paper (Lowe Paper 


Paragraphs summarizing Recent Developments 
and Reterences were prepared by the editors. 
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Co.). This coated paper has a high 
order of resistance to water vapor 
transmission, lower cost, lower heat- 
sealing temperatures, higher gloss 
surface, and improved release of 
packaged materials; however, it has 
less elasticity and resistance to 
grease, scuffing, and abrasion than 
paper coated with straight polyethy- 
lene. Extrusion-laminated between 
two fibrous sheets, one combination 
of polyethylene and wax acts as both 
an adhesive and an interply barrier. 


» High-energy irradiation of poly- 
ethylene produces a material (Agi- 
lene-HT, American Agile Corp.) 
with increased heat resistance, im- 
proved tensile strength and elonga- 
tion, increased solvent resistance, 
improved dielectric strength, and re- 
sistance to stress cracking. It is 
recommended for applications in 
which heat resistance along with the 
excellent mechanical properties and 
chemical inertness of polyethylene 
are required, such as in evaporators 
or other types of heating vessels for 
the chemical industries. Since this 
material is not affected by continu- 
ous exposure to boiling water, arti- 
cles made from can be sterilized. 
It is available in rods, sheets, block, 
pipe, tubing, and in the form of cus- 
tom fabricated items of limited size. 


>» Commercial Standard for Dimen- 
sions and Tolerances for Flexible 
Standard Wall Polyethylene Pipe, 
CS197-54, establishes dimensions a1. 
tolerances for inside diameters and 
wall thicknesses of 10 nominal sizes 
of flexible polyethylene pipe, ranging 
from % to 6 in. in diameter. The 
Commercial Standard also estab- 
lishes minimum weights in pounds 
per 100 ft. of pipe. It is available 
from the Government Printing 


Office, Washington 25, D.C. 


> A polyethylene bag (Poly-Skin, 
Central States Paper & Bag Co.) for 
packaging meat and poultry shrinks 
30% in both directions to make a 
snug, protective, contoured fit. After 


exhausting the air from the bag, the 
bag is twisted and the top clamped 
shut. It is then dipped for 3 sec ing 
215° F. solution containing propyler. 
glycol to cause the shrinkage. 


> Special equipment is now ayaj). 
able for filling and sealing one brani 
(Bracon, Bradley Container Corp) 
of polyethylene tubes (filling equiy 
A & M Tool & Die Co.) and bottle 
(filling equip., Horix Mfg. Co. an 
MRM Co.). 


p> A new flexible label (Fleetwoo; 
Press) has been developed for poly. 
ethylene containers. The _ labd 
“gives” with the bottle but retum 
to its original shape. It is applied 
with conventional equipment. 


>» Twenty-eight field installations «i 
threaded, rigid polyvinyl chloride 
pipe and fittings, in which pipe-doy 
based on_ polytetrafluoroethylen 
(Teflon, E. I. du Pont de Nemous 
and Co., Inc.) was used, are giving 
satisfactory results (Industrial Plas- 
tic Fabricators, Inc.). The installa- 
tions have demonstrated ease °! 
assembly, freedom from mainter- 
ance, and excellent resistance to cor 
rosion. 


>» Woven polytetrafluoroethylene i. 
ter cloth (CPS, Porous Plastic Filte 
Co.) provides corrosion and higi- 
temperature resistance in a fabri 
with controlled pore size. The clot! 
is available in two grades, one ‘or 
removal of particles 25 microns al 
over, and one for removal of pat 
ticles 40 microns and over. It has‘ 
lower service temperature limit ° 
—100° F. and an upper temperatu! 
limit of 400 to 525° F. 


> A new continuous-process plan! 
is producing fluorothene (Bakelit 
Bakelite Co., Div. of Union Carbitt 
and Carbon Corp.) that resists he 
up to 390° F. and withstands 
most corrosive chemicals, such # 
fuming nitric acid. High soften 
temperature, resistance to burnt 


Resins and Molding Co ypounds 
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In the Spring of 1955, the National Petro-Chem- 
ieals “orporation’s plant for the production of 
pPETRO| WENE polyethylene:resins came on-stream. 
It is one unit of an integrated petrochemical 
plant at Tuscola, Illinois, which converts natural 
gas from the pipeline into intermediate and end- 
product chemicals and plastics for industry. 

PrTROTHENE polyethylene resins are sold in pellet 


“TROTHENE polyethylene resins 


form in types suitable for extrusion, injection and 
compression molding. They are marketed through 
the nationwide sales facilities of U. S. INDUSTRIAL 
CHEMICALS Co., a Division of National Distillers 
Products Corporation. National Petro-Chemicals 
Corporation, the manufacturing organization, is a 
joint enterprise of National Distillers Products 
Corporation and Panhandle Eastern Pipeline Co. 


PETROTHENE 100 Series—high-quality resins for those applications demanding outstanding properties. Es- 
pecially recommended for extrusion into film and for blow molding. 





PETROTHENE 200 Series—general purpose resin for extrusion, injection, compression molding and paper coat- 
ing. Types 201, 202, and 203 higher flow materials designed for large moided parts and increased pro- 





duction rates. 





PETROTHENE 300 Series-—resins especially adapted for wire covering and electrical insulation specifications. 


PROPERTIES OF “PETROTHENE” POLYETHYLENE RESINS 


Natural Color 


(Average Values Unless Otherwise Shown) 








ASTM ‘*Petrothene’’ 
Property Method 100 110* 200 201 202 203 210* 
Melt Index D-1238-52T 2.2 2.2 3.0 5.0 22 8.9 3.0 
Bulk Factor D-1182-51T 1.7 Db 1.7 a a ag 
Brittleness Temp., °C. D- 746-52T <-—70 <-—70 <-—70 <—70 — — <—JO 
Specific Gravity — 0.92 0.92 0.92 0.92 — — 0.92 
Tensile Strength D- 412-51T 
Yield Point, psi 1320 1320 1320 1250 1200 1250 1320 
At Fracture, psi 1800 1800 1750 1650 1250 1500 1750 
Elongation, % D- 412-51T 540 540 540 520 480 490 540 
Tear Resistance Ibs. per 
inch Thickness D-1004-49T 540 540 535 —_ -— — 535 


*Exhibits superior slip properties, for packaging film. 


PRODUCT QUALITY Quality control on PETROTHENE 
begins far back in hydrocarbon extraction. Ethylene 
enters the polyethylene process at a consistently high 
purity. Coupled with a closely controlled process, this 
results in a high quality, consistent-property poly- 
ethylene resin. Cube-to-cube, bag-to-bag and ship- 
ment-to-shipment variations are at a minimum. 


\RANTEED SUPPLY Since natural gas is the only 
raw material, you can depend on steady supply. In 
addition, the plant is designed for expansion to sev- 
eral times the initial production as your requirements 
and those of the whole industry increase. 





How does U.5S.1. serve the Plastics Processor? 





QUICK DELIVERY U.S.I. has a nationwide sales or- 
ganization and distribution system to supply your 
needs when you need them. The central location of the 
plant permits quick delivery to Midwestern customers. 
Warehousing points have been established in Ana- 
heim, Calif., Chicago, Ill., Cincinnati, O., Jersey City, 
N. J., New Orleans, La., to hasten deliveries to cus- 
tomers in these areas. 


SERVICE Laboratory facilities at the Tuscola plant 
site have been expanded to help U.S.I. customers and 
potential customers with application and production 
problems, as well as with end-use ideas. 


*TRADE MARK 


STRIAL CHEMICALS CO. 


Division of National Distillers Products Corporation 


99 Park Avenue, New York 16, N. Y. 


oesetPQeoeoeeween#ece#we#eeeeed 


Branches in Principal Cities. 





















































Seasonal and other deadlines are 
conveniently met when Marble!:< phe- 
nolic molds are utilized for drone and 
vacuum forming of multiple items with 
deep draws—providing rapid and ac. 
curate mass production of many objects 
from thermoplastic sheets with pre- 
printed designs. 
Rapid casting of Marblette forming molds begins by 


pouring the liquid resin into a plaster copy of the 
original design. 





Heat-cured molds, dimensionally exact because of 
the stability of the Marblette resin, can be inter- 
changed on the press. 





The formed sheet, ready for trimming, shows the 
exact detail reproduction brought about by the 


lett > 
Marbiette melds Applications shown are by courtesy of Majestic Creations, 


Inc., Woodside, N. Y., and Stanley Wessel and Co., Chicago, 


Marblette resins lower costs, 
efficiency of vacuum forming 





step 


As the ideal material for quickly and easily made molds, The low cost of Marblette phenolic molds, added to 
Marblette phenolic casting resins add a profitable plus to ‘their efficiency, makes possible economical mass produc- 
vacuum and drape forming. These molds are much lower tion with no loss of quality... assuring accurate transfer 
in cost than machined or cast metal dies, sturdier than of detail, registration with preprinted sheets, and dimen- 
plaster or wood molds. Hard, smooth, and light weight, sional stability. For vacuum forming as in many other 
they reduce delays in the production cycle since they do _ phases of industrial production, Marblette resins “depend- 
not have to be removed from the press for resurfacing. ably fit the application.” 





Marblette’s quarter-century of experience has been 
applied to developing a superior line of epoxy resins 
P that offer heightened advantages in strength, light e 
weight, long shelf life, handling ease, 
te Pp O xX Y dimensional stability, versatility, less- 
ened risk of dermatitis. Included are 37-00 Thirtieth St., Long Island City 1, N. Y. 
xX potting and casting resins, laminating Tel. STillwell 4-8100 
resins, surface coat, and general-purpose resins. 
Contact Marblette now for information on these CHICAGO «¢ DETROIT « LOS ANGELES 
Y epoxy resins and their uses, and for samples. MONTREAL ¢ WICHITA ¢ HAVANA 


liquid phenolic resins Casting resins for dies and tools + Heat and acid resistant resins * Bonding resins + 'ctal -_ 
Insulating varnish + Bristle setting cement +» Laminating varnish »* Wood coating + Plasticcements + Sealingresins » Resin foundry -ore bind 
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hemical inertness, weathering and 
pisture resistance, good electrical 
d low-temperature properties, and 
igh _ tensile and compressive 


rengths make this fluorothene of 


terest for a 
ations. 


wide variety of appli- 


A lightweight pipe (Resistoflex 
orp.) for use in low-pressure and 
avity-feed systems is made of lam- 
ated fluorocarbon resins and glass 
sbric. It is ideal for handling corro- 
ive liquids at elevated temperatures 
d is easily installed right on the 
sb. Use is limited to working pres- 
res not exceeding 50 p.s.i. 


A fluorocarbon product (Fluoro- 
last, United States Gasket Co.), 
sroduced in molded bars, cylinders, 
xtruded rods, and tubing, is 100% 
bolytetrafluoroethylene, reprocessed 
by a method that permits re-using 
irgin waste material and maintain- 
g its original purity in the refabri- 
ated product. 


A high-molecular-weight thermo- 
plastic polymer of chlorotrifluoro- 
tthylene (Polyfluoron, Acme Resin 
orp.) resists heat up to 400° F. and 
unaffected by strong caustics, 
pcids, and oxidizing agents. The ma- 
erial is recommended for such uses 
ps electronic wire insulation for 
igh-temperature operation, radio 
uhe sockets, and printed circuits. 


Extruded film (Scotch Brand 
+548, Minnesota Mining & Mfg. Co.) 
bf polytetrafluoroethylene (Teflon, 
Du Pont Co.) is claimed to possess 
igh tensile, elongation, and tear 
strength in all directions. This non- 
lirectional tape has unusual tough- 
ess and good dimensional stability, 
bven at temperatures as high as 700 
o 800° F., indicating possible use in 
he fabrication of bladders and lin- 
's. In small sealed bags of the film, 
b% sulfuric acid and 85% phos- 
phoric acid showed no loss in weight 
ifter being left in the bags over a 
period of 3% months. 


Designed for complete inter- 
hangeability with stuffing box pack- 
g in pumps and rotating processing 
Pquipment, a wedge-lock mechanical 
eal (WLZ Chempro, Chemical & 
Power Products, Inc.), is made with 
he stato bushing fabricated of zir- 
onlum-filled polytetrafluoroethylene 
molded on pure polytetrafluoroethy- 








Courtesy Bakelite Co. 


Molded polyethylene drums used for shipment of industrial acids and bulk chemicals 
are designed to fit standard types of fiber, plywood, and steel overpacks (background) 


lene. The seal operates under slurry 
conditions and is used for operations 
where carbon cannot be used. It 
withstands temperatures as high as 
500° F. 


» A high strength fluorocarbon rub- 
ber (Kel-F Elastomer, M. W. Kel- 
logg Co.) withstands heat and cor- 
rosive chemicals. It has thermal sta- 
bility to 400° F., and shows extreme 
resistance to ozone, oxygen, sunlight, 
weathering, and microorganisms. 
Among its other properties are: non- 
flammability; high tensile strength; 
good extensibility; wide range of 
modulus and hardness; good com- 
pression set; excellent abrasion re- 
sistance; high tear strength; low 
water absorption; and good electri- 
cal properties. The elastomer is used 
in hose, tubing, diaphragms, gaskets, 
O-rings, tank linings, etc. 


» New fluorocarbon polymer disper- 
sions (Kel-F, M. W. Kellogg Co.) 
can be applied to many metallic and 
certain non-metallic surfaces to pre- 
vent corrosion. They produce a 
tough, continuous coating with all 
the important properties of the origi- 
nal fluorocarbon. 


» Low-molecular-weight polyethyl- 
ene (A-C Polyethylene No. 6 and 
No. 615, Semet-Solvay Petrochemi- 
cal Div., Allied Chemical & Dye 


thylene and Fluoroethylene Polymers 


Corp.) for use as ingredients in film- 
forming materials, are white in color, 
tasteless, non-toxic, and possess ex- 
cellent electrical properties. Their 
hardness, compatibility with most 
waxes and wax-like materials, their 
resistance to water and to most 
chemicals at room temperatures, and 
their unique combination of high 
melting point and low melt viscosity 
make them outstanding for use in 
coating paper and containers and in 
polishes, candles, electrical insula- 
tions, and other products. 


» A new type of polyethylene (Bak- 
elite, Bakelite Co.) with greater rig- 
idity and higher temperature resist- 
ance is available in experimental 
quantities. It is produced under con- 
ditions that approximate atmospheric 
pressure and temperature. Softening 
points up to about 240° F., 20 to 30° 
higher than conventional polyethyl- 
ene, are claimed. 


POLYETHYLENE 


DOL YETHYLENE has been com- 

monly produced by the polymeri- 
zation of ethylene at 335 to 390° F. 
and with pressures of 15,000 to 30,- 
000 p.s.i. The process can be con- 
trolled to give a material with a 
wide range of molecular weights. 
Recently, processes for the produc- 
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Courtesy Eastman Chemical Products, Inc. 


Syringe for treating cattle is molded 
of polyethylene. Containing only one 
dosage, it is disposable after use 


tion of polyethylene at low pres- 
sures or catalytically without pres- 
sure have been developed. 

All molecular weights of poly- 
ethylene have a high electrical re- 
sistivity, low dielectric constant, and 
low power factor; only the higher 
molecular weights, however, have 
adequate toughness for insulation 
and similar applications. These 
polymers, with a specific gravity of 
approximately 0.92, have low mois- 
ture absorption characteristics and 
good extrusion qualities. They re- 
main flexible and tough at tempera- 
tures as low as —100° F., and can 
be used over a wide temperature 
range. Although polyethylene will 
withstand temperatures bordering 
on its softening point, it is not 
suitable for actual use at these 
temperatures. 

Although liquid plasticizers have 
not been found useful in modifying 
polyethylene, this resin is some- 
times compounded with other resins 
and modifiers to achieve certain 
desirable properties. For example, 
a more crack-resistant compound 
can be prepared by modifying poly- 
ethylene with certain synthetic 
rubber polymers such as polyisobu- 
tylene. Polyethylene modified wax 
is used widely as a coating for paper. 

Anti-oxidants can be used to en- 
sure against long time heat degrada- 
tion of the electrical properties of 
polyethylene. Certain opaque pig- 
ments, such as carbon black, may 
be used to prevent deterioration of 
the resin caused by prolonged ex- 
posure to ultra-violet light. Poly- 
ethylene is exceptionally resistant 
to chemical attack at normal 
temperatures. It is, however, per- 
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meable to some materials and, at or extruded onto fabrics and paper 
elevated temperatures, can be dis- Polyethylene has an exceptionally 
solved in chlorinated hydrocarbons low power factor, particularly x pact $ 
and certain other non-polar sol- high frequencies, and is ideally ith | 
vents. When subjected to biaxial suited for TV antenna lead-ins and 2/10 
stress and exposed to polar liquids other similar insulating applications volyet 
such as alcohol or soapy water, Films can be extruded or laminate; rodut 
it may develop stress cracking. to other types of films for use ;, streng 

Polyethylene can be easily heat- packaging applications. Polyethylene dine 
sealed for many packaging applica- is used for acid and _ solver. 
tions. Best results are usually resistant containers, tank linings anj 
obtained in seaming and bonding pipe linings, as extruded films {p, and, @ 
operations with the use of hot melts food packaging, and as flexibk lus | 
or pressure-sensitive cements. squeeze-type bottles. Other applice- harat 
Flame-spraying guns can be used tions include extruded monofi. pf ore 
to coat metal, wood, ceramic, and ments for fabrics and bristles, cab) peratu 
paper with polyethylene, while cer- jacketing, molded tableware, and x 
tain formulations can be “doctored” an additive for wax. 
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HIGH-MODULUS POLYETHYLENES re 


by G. H. SOLLENBERGER* hich 
BS Che 

NEW family of higher molecu- readily apparent; hence, the “high. pre &§ 

lar weight materials, produced modulus” designation. 2) Heat Re- pood 
catalytically by polymerization of sistance—At 250° F.,. dimensiond lies. I 
ethylene gas, offers an unusual changes of 1 to 4% have been ob- Sievapor 
combination of properties not here- served. Repetitive heating has not modu 
tofore available. 1) Rigidity—With shown further change. 3) Low Ten- hat o 


a stiffness modulus in the 50,000 to perature Impact Strength—The brit- res | 
100,000 range (vs. the usual 15,000), tleness temperature of high-modulus ard te 
the increased rigidity of articles polyethylenes is considerably below For 0 


—100° F. and the unnotched Izod ary 1 
quires 


produced from the new materials is 
a ' ' ‘- impact strength at —100° F. is 
* Market Development Yept., Chemica Jiv., Pe rc 
Koppers Co., In greater than 32 ft.-lb./inch. Notched he 
“slow 
prope 
polye’ 
Courtesy American Agile C ransl 


Tube with 56-in. dia. and 134-in. wall thickness was molded of high-modulus polyethylene 
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-100° F. retain about 
room-temperature im- 
pact strength. 4) Tensile Strength— 
With tenslt strengths ranging from 
300 to 5900 p.s.i., high-modulus 
nolyethylenes make possible the 
production f pipe having a bursting 
‘trength about three times that of 
wrdinary polyethylene. Further- 

ore, the strength does not fall off 
temperature increases 
snd, at 212° F., pipe of high-mod- 

lus polyethylenes shows bursting 
haracteristics comparable to those 

»f ordinary material at room tem- 
nerature. 5) Appearance—Excellent 
eproduction of highly polished 

old surfaces is one of the impor- 
ant characteristics of the high- 
iodulus family. Film made from the 

aterial has smooth, shiny surfaces 
thich are non-blocking. 

Chemically, all ethylene polymers 
are generally comparable, having 
ood resistance to acids and alka- 
lies. Preliminary tests indicate that 
apor diffusion through the high- 
modulus types is about one-third 
hat of the regular material. No fail- 
res have been noted in the stand- 
ard test for environmental cracking. 
For outdoor exposure, the custom- 
ary ultra-violet protection is re- 
quired for high-modulus types also. 
he flammability classification is 
“slow burning,” and the electrical 
properties are in the usual range for 
polyethylenes. The natural color is 
ranslucent white, which makes pos- 


pecimens 
: % of thei 


sible the production of a_ broad 
range of translucent and opaque 
colors. 

Processing — High-modulus poly- 
ethylenes can be processed by such 
standard techniques as_ injection, 
compression, and transfer molding, 
and by extrusion, usually by the 
simple expedient of increasing the 
working temperatures 50 to 100° F. 
above the temperatures used for or- 
dinary polyethylenes. Mold shrink- 
ages covering the entire family of 
materials are in the range of 0.012 
to 0.025 in./inch. 

Heat-sealing of film requires 30 to 
50° F. above normal, and vacuum 
forming of sheet has been accom- 
plished satisfactorily on commercial 
equipment by increasing the heating 
time by 15 to 20 percent. Silk screen 
decorating is a routine job when it 
is preceded by the usual flame treat- 
ment. 

Applications—In view of the com- 
bination of properties mentioned 
above—rigidity, heat resistance, low 
temperature impact strength, tensile 
strength, and attractive appearance 
—high-modulus polyethylenes have 
excellent potential for production of 
a wide range of end-products. They 
probably will be most applicable to 
such items as toys, kitchenware, ra- 
dio housings, steering wheels, pipe 
and fittings, bottles and carboys, 
packaging films, washer agitators, 
various refrigerator components, and 
battery cases. 


POLYCHLOROTRIFLUOROETHYLENE 


by J. A. JUPA* 


IGHLY purified chlorotrifluoro- 

ethylene monomer is polymer- 
ized in the presence of a peroxide 
atalyst at low temperatures and 
oderately high pressures to pro- 
duce thermoplastic materials having 
a wide range of molecular weights. 
e high molecular weight resins in 
the range of 75,000 to 110,000 are 
sed for molding powders and for 
“ispersions. 

The lower molecular weight ma- 
erials exist as oils (light, medium, 
and heavy), greases, and waxes; 

fy have boiling points from 


m@ 110° C. to approximately 230° C. 


at 1 mm. of mercury. These lower 


molecular weight materials may be 


Used as plasticizers with the highest 


. 
Chemical ; : 

lon ; icturing Div., 
eg Co 


The M. W. Kel- 


molecular weight resins to supply 
compositions that are flexible, tough, 
and resilient and, at the same time, 
retain the chemical resistance that 
is inherent in the high polymer. 
The high molecular weight ma- 
terial is noted for its outstanding 
chemical inertness, zero moisture 
absorption and transmission, wide 
operating range (—330 to 390° 
F.), and excellent electrical proper- 
ties over a wide temperature range. 
These materials may be classed as 
rigid rather than as_ elastomeric 
types of plastics (Rockwell Hard- 
ness R111 to 115). Although these 
materials are hard, they possess high 
impact strength (3 to 4 ft.-lb./in. of 
notch) in the unplasticized form. 
Even greater impact strength can be 
obtained by compounding them with 


and Fluoroethylene Polymers 


lower molecular weight oils in 
ranges from 5 to as high as 30% 
plasticizer. 

The physical and certain chemical 
properties can be varied by the type 
and degree of crystallinity. Nor- 
mally, by quick cooling or quench- 
ing, clear and transparent sections 
can be produced in thicknesses from 
0.001 to 0.250 inch. As the thickness 
is increased beyond this point, the 
effect of quick cooling becomes less 
apparent and the material becomes 
more translucent. The amorphous 
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Courtesy Bakelite Co 


Electrical parts injection molded of fluoro- 
thene retain high dielectric strength and 
low dielectric constant at high temperatures 


material is more flexible and re- 
silient than more highly crystallized 
products. Crystallinity can be in- 
duced by slow cooling during mold- 
ing or by exposure to temperatures 
above 300° F. after molding. The 
crystalline material is more opaque 
and possesses a_ higher tensile 
strength, greater surface hardness, 
and improved resistance to perme- 
able liquids and vapors. 

Polychlorotrifluoroethylene is im- 
portant to the electrical industry 
because of its zero moisture absorp- 
tion, chemical inertness, high heat 
resistance, and moldability, in ad- 
dition to its outstanding electrical 
characteristics. This polymer does 
not carbonize when subjected to arc 
resistance tests. It fails in these 
tests only by slowly melting and 
vaporizing, having an arc resistance 
greater than 360 seconds. Volume 
resistivity is outstanding over a wide 
temperature range. 

It is possible to take advantage of 
the chemical or electrical properties 
of polychlorotrifluoroethylene in the 
form of film, which can be produced 
by extrusion or by dispersion coat- 
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ing. High molecular weight resin is 
used for dispersion compounds. Coat- 
ings can be obtained by spraying or 
dipping the object. Subsequent fusing 
in an oven at 480 to 500° F. will re- 


sult in a continuous pore-free coat- 
ing. Approximately 1% to 2 mils 
can be applied at one time; 8 to 10 
mils are required for complete 
chemical resistance. 


POLYTETRAFLUOROETHYLENE 


PRODUCED by the polymerization 
of gaseous _ tetrafluoroethylene 
under pressure and in the presence 
of a catalyst, polytetrafluoroethyl- 
ene is transparent in thin sections, 
but thick sections are wax-like in 
appearance and range from white to 
gray in color. The physical proper- 
ties of this polymer can be changed 
by the addition of certain inorganic 
fillers, and inorganic pigments can 
be used to color the material. Tetra- 
fluoroethylene resin, however, is 
not compatible with other resins or 
plasticizers. This polymer is supplied 
as granules, oriented or unoriented 
film and sheets, rods, tubes, and dis- 
persions in water. 
Tetrafluoroethylene is processed 
by extrusion or by compression 
molding. This resin has no measure- 
able water absorption and is at- 
tacked chemically only by the alkali 
metals and fluorine or fluorine- 
forming compounds such as triflu- 
orochlorine. It has high impact 
strength and form stability, and it 
retains these properties and its di- 
electric strength over a temperature 
range of —450 to 550° F. The elec- 
trical losses in tetrafluoroethylene 
resin are comparable to those of 
polyethylene and polystyrene. These 
losses remain constant, for the most 
part, over a frequency range of 60 
c. to 3000 mec. The resistance cf 
this polymer to surface arc-over is 
good; it will vaporize upon failure, 
but does not leave a carbon track. 
Tetrafluoroethylene resin has no 
true softening point. The polymer 
changes from its solid phase at 620° 
F., with a resultant sharp drop in 
strength. Since minute quantities of 
fluorine-containing gases evolve at 
temperatures above 400° F. and the 
rate of decomposition increases as 
the temperature rises, adequate 
ventilation must be provided for all 
operations in which the compound 
is subjected to these temperatures. 
Polytetrafluoroethylene can be 
used in coating and impregnating 
applications through the use of dis- 
persions. Anti-stick coatings that 
have excellent adhesion to metal 
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Courtesy E. |. du Pont de Nemours & Co., Inc. 
Pressure foot for industrial sewing ma- 
chine is molded of tetrafluoroethylene 
because the plastic material has a de- 
sirably low coefficient of friction 


have been formulated in this fash- 
ion. These dispersions have been 
used as impregnants for fabrics and 
glass and asbestos mats. Polytetra- 
fluoroethylene impregnated materi- 
als can be laminated to form 
products with excellent strength 
characteristics. Insert molding is 
easily accomplished. 
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Recent Developments 
A phenolic foaming material (Cor- 
cam 114, Rezolin, Inc.) is mixed by 
hand and foamed on the job. The re- 
ylting unicellular structure hardens 
t room temperature. This material 
as been improved to allow the cus- 
omer to obtain any density from 3 
0 12 lb. by varying the amount of 


film,” 


Cs 32 


nold. 
ODERN 


ee he foaming agent used. The foams 
fman, pbtained with the improved material 
—_ show greater uniformity of cell struc- 
rT ure, increased compressive strength, 
snd longer working life. 
” by 


A thermosetting phenolic resin 
(Insulfoam “B,” Westinghouse Elec- 
ric Corp.) may be foamed in place 
by adding expander and catalyst. 
The syrupy liquid becomes a closed- 
WJ ell, rigid foam. Foams of varying 
densities may be obtained. 


2, 1 


lica- 
202 


, 1 
™ A fluid paste insulating material 
4) (Vynafoam, Interchemical Corp.) 
on an be sprayed and then foamed on 
_ ntricate industrial equipment with- 
out sag or drip. Using a heavy duty 
hv. pump, the paste is sprayed at 40 
Feb psi, or may be flowed on in cords, 


ribbons, or wide bands where spray- 

ing is impractical. The coated part is 
mheated and the paste expands 300 to 
. 4), into a waterproof and chemi- 
ally resistant cellular coating, use- 
ful as heat and sound insulation. 
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Two expanded polystyrene foams 


(Styrofoam 22 and 33, The Dow 
hemical Co.) are used in low tem- 
perature insulation, display and 
packaging, core material for sand- 
ich panels, residential masonry in- 
Sulation, industrial roof insulation, 
and perimeter insulation in slab type 
floor construction. One of these 
(Styrofoam 33) is self-extinguish- 
ing. 

” by Five other expanded polystyrene 
pe Hoams are available in experimental 
huantities. Two (Experimental Plas- 
* tes Q103.15 and Q103.21), with 


sta- 
ne,” 
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7 higher density ranges, exhibit in- 
‘reased strength properties over the 

las — material. The third formu- 
) ation (Experimental Plastic Q865.2) 
the S a foaming-in-place polystyrene. 
Det F DeBell & Richardson, Inc., Hazardville, Conn. 
a dgrap imarizing Recent Developments 


é ere prepared by the editors. 
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oamed Plastics 


Heat is used to expand and fuse 
granules of this material together in 
suitable molds. The fourth foam 
(Experimental Plastic Q907.1) is an 
expanded polystyrene formulated to 
exhibit superior solvent resistance. 
A self-extinguishing formulation of 
this solvent resistant foam (Experi- 
mental Plastic Q907.2) is also avail- 
able. 


» A molded plastic life ring (Aer-O- 
Buoy, Robinson Moulded Products, 
Ltd.) has a tough, durable, white 
surface that requires only an occa- 
sional coat of marine paint. The 
lightweight ring is waterproof, per- 
manently buoyant, and unaffected by 
gasoline, oil, commercial acids, salt, 
water, and shock. 


>» New vinyl foam material (Rubatexr 
Gai-Foam, Rubatex Div., Great 
American Industries, Inc.) possesses 
all the fine qualities of foam cush- 
ioning, plus important physical ad- 
vantages. The material is produced 
in white utility stocks and will be 
available in choice of color and in 
slab utility, crowned utility, and 
molded cushions. 


>» Expanded polystyrene (Styrofoam, 
The Dow Chemical Co.) is now 
available in red and in light and dark 
green. The red and light green foams 
were developed for the display and 
novelty fields, while the dark green 
is expected to be of interest in the 
floral field. The color is added to the 
foam during the production process 
and extends throughout the finished 
product. 


>» A method of producing open air 
cell foam (Foam King, Inc.) utilizes 
a prepared vinyl plastisol which, 
when poured into a mold (open or 
closed), will rise to a controlled 
height and density under the appli- 
cation of moderate heat. It is then 
fused at a higher temperature. The 
resulting foam plastic has good ten- 
sile strength and resiliency, excellent 
recovery, and complete uniformity. 
Closed cell foam (Closell, Foam 
King, Inc.) is made in open molds. 
The closed cell foam is actually mil- 
lions of nitrogen-filled sealed cells, 


by M. H. NICKERSON and JOHN M. DeBziL* 


independent of each other, yet fused 
together in a sheet. The foam is 
lightweight, soft, and pliable. Both 
types of foam are flexible and resist 
rot, mildew, oils, greases, alkalies, 
acids, and most chemicals. They are 
unharmed by the elements, will not 
dry out or crack, and meet require- 
ments of fire codes for nonflamma- 
bility. 


» Field installation of foamed poly- 
styrene insulation (Styrofoam, The 
Dow Chemical Co.) on wet tanks, 
pipes, ducts, and even underwater 
surfaces is made possible by use of 
a new cement (Hayes Waterproof 
Insulation Cement #1484, Hayes Ad- 
hesives Co., Inc., Div. of Morning- 
star, Nicol, Inc.). The adhesives can 
be applied by brush or spatula to 
sections of foamed polystyrene pads, 
sheets, or pipe covering and imme- 
diately bonded into place on a wide 
variety of wet and low-temperature 
surfaces. 


>» Cellular polyvinyl chloride (Vi- 
nylairé, Dura-Flex Co.), developed 
primarily for use as athletic padding 
material for body protection, is 
available in sheet stock in either 
slow-recovery or quick-recovery 
types. 


» Three new foam products have 
been introduced. One is a latex ma- 
terial (Fashon-Foam, The General 
Tire & Rubber Co.) used for mat- 
tresses: a second (Fashon-Foam 
1.S.), based on isocyanate, is used 
in furniture, shoe soles, cushioning, 
and air filters; the third (Fashon- 
Foam P.V.) is used for padding and 
cushioning purposes in a number of 
various fields. 





7 fly in the face of the adage 
that a hole has no strength, but 
stressed skin engineering has dem- 
onstrated clearly that two strong 
skins separated by an incompressi- 
ble something approaching nothing 
have great structural advantages. 
For comfort, also, floating on air 
has always been considered the ul- 
timate, and heat insulation in these 
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days of comfortable homes and cold 
drinks is of even greater importance. 

There has been considerable 
progress since the development of 
rubber foamed by whipping air into 
latex, cellulose sponges made from 
viscose, and the extremely light and 
fragile thermosetting urea-formal- 
dehyde heat insulation. Now ther- 
mosetting and thermoplastic foams 
are available which are strong, 
rigid, or flexible and with densities 
down to a fraction of a pound per 
cubic foot. Uses range all the way 
from decorative Styrofoam blocks, 
such as are seen in display windows 
around Christmas time, to the filling 
for torpedo blisters on naval ves- 
sels; in between are such things as 
radomes, ice bucket and refrigera- 
tor insulation, padding for radio 
earphones, and sleeping mattresses. 
Permanently buoyant foams are 
used for rafts and fish net floats and 
complicated shapes can be filled 
with foamed-in-place resins, as in 
aviation structural members. 

In the early days, foam plastics 
were available only as prefoamed 
slabs or logs of material which the 
fabricator cut and whittled to shape 
as needed. It is generally uneco- 
nomic to ship quantities of low- 
density, expanded material from a 
central point to fabricators distrib- 
uted all over the country; further, 
the cutting and forming of the 
foamed blocks to desired form is 
wasteful of rather expensive mate- 
rial. For this reason, the trend has 
been towards the so-called foamed- 
in-place type which the fabricator 
mixes and “blows” to the desired 
finished shape. Ideally and in its 
simplest form, this is a two-compo- 
nent system, both parts of which are 
liquid and which, on being mixed 
together and stirred briefly can then 
be poured into a cavity, whereupon 
the material foams and sets, com- 
pletely filling the mold. This would 
be mighty handy, and is theoreti- 
cally possible; but so far the mere 
mechanical details have been rather 
cumbersome. 

There are a number of foaming 
compositions available on the mar- 
ket and the suppliers of these in- 
gredients provide the user with spe- 
cific and detailed directions. These, 
of course, vary with the particular 
systems of resins used. Certain gen- 
eral principles apply in all cases, 
however, and it might be well to 
review these briefly so that the 
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prospective user can understand 
and appraise the various processes, 
which are not always as simple as 
they first appear. There is a vast guif 
between making a foam and making 
a good foam repetitively in produc- 
tion. 


Compounding 


The two basic ingredients which 
go into making a foam plastic are, 
of course, a resinous material and 
a gas to cause expansion. All expan- 
sion of a resin to a foam must take 
place while the resin is a liquid, 





Courtesy The Dow Chemical Co 


Foamed styrene is installed in truck 
trailer to provide insulating liner 


preferably very viscous. In the case 
of the thermoplastics, proper fluidity 
is usually obtained by heating; with 
thermosets, the resin itself before 
curing is usually a viscous liquid. 

Since heat is generally essential 
to the foaming process, the blowing 
agent used is frequently one which 
is decomposed by heating to gener- 
ate gas. In these cases, the blowing 
agent is carefully designed to de- 
compose at the temperature where 
the resin has the proper viscosity. 
It also follows from the usual laws 
of gases that the amount of expan- 
sion will depend upon temperature. 
Thus, temperature control is vital in 
all foaming operations. 

In the case of thermosets, heat and 
catalyst also accomplish the conver- 
sion of the viscous liquid to the final 
rubbery or rigid solid, and this con- 
version must be going on while the 
above mentioned expansion is tak- 
ing place. If the resin “sets” too fast, 
expansion cannot take place, and if 
the expansion gets too far ahead of 
the setting reaction, the foam may 
collapse before it has acquired 
enough body to hold its structure. 


and Gloor, p. 300. 











































The foaming agent itself—that a 
the gaseous constituent of the Wl 
dividual bubble—varies al] the way 
from air or steam through inexpen, 
sive chemicals such as ammoniyy 
carbonate, which decompose th 
gases, and diazo compounds, whic, 
generate nitrogen (Unicel, Celogen) 
to organic acid terminal gTOUps 
which in the case of the isocyanate 
liberate carbon dioxide.’ Some the. 
moplastic foams are foamed With 
methyl chloride in a warm condi. 
tion and then chilled to rigidity. {, 
use in carved decorations in sto, 
windows around Christmas tin, 
and, less conspicuously, in refriger. 
tor installations. 

While in many cases freely ¢. 
panded foams can be used, in gen. 
eral the structure is not as good ane 
can be obtained by partially r. The 
stricting expansion in a closed mold roduc 
To produce finished articles cop. f a sc 
forming to a definite shape, the us ased 
of a mold is, of course, essential, by 
carries with it certain implication 
The quantity of material introduced 
into the mold must be weighed rea- 
sonably accurately in order to in- 
sure uniformity of product as 1- 
gards foam density, and this is not 
easy if the foaming mixture is : 
thick viscous liquid. Also, the back bial | 
pressure developed on foaming *] 
while relatively low compared to Heat 
most injection or compression mold- ature 
ing jobs, is still substantial enough pst d 
(as high as 50 p.s.i.) to require bet Gl 
sturdy construction of the mold an 
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clamping devices, especially m f sin 
pieces with large projected area. abs, « 
Types of Foams wy 

se 


The Dylite expanding polystyrene oe 
beads (Koppers Co., Inc.) are a ‘ee 
example of how foaming simplific- 


ucin 
tion can be “built in.” As received we. 
by the fabricator, the resin contaits Witk 
a uniformly dispersed blowing ager! orm 
which breeks down on merely heat- igh | 


ing to the point where the resin hs = 
sufficient fluidity to expand. The be a 
free-flowing beads are easily hat- ellulo 
dled and weighed out into the mod ™ 
Moderate pressure is developed 
blowing and molding, so so 
strength engineering is requit 
but basically the job is greatly sim 
plified for the fabricator. Unfortt 


abs ; 


The: 


, 1ves 
nately the foam is thermoplasté +e 
and consequently is limited to rele ~ 
tively low service temperatures. ut al 

“Syntactic” foam (Bakelite Co s Lian 





1 “German Plastics Practice,” by Deliell, 6° ) soli 
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eniously uses Mieroballoons, tiny 
low spheres of resin which pro- 
the “something approaching 
this case the foaming 
been done for the fab- 
cator, and he merely has to cement 
e spheres together, using his 
oice of phenolics, epoxies, or 
lyester resins. With Microballoons, 
e job becomes merely one of cast- 
garesin W ith a lightweight filler. 
owever, the requirements for the 
mount of liquid casting resin to 
ive fluidity to the mix make it dif- 
cult to get foams in densities be- 
»w about 20 lb./cu. ft., which are 
1) heavy for many applications. 
ince the finished foam is thermoset, 
has the advantage of being able 
) stand fairly high temperatures in 


ide 
thing. 4! 
las alread) 


rvice. 

The Elastomer Chemical Co.’s 
roduction (U. S. Patent 2,666,036) 
f a soft polyvinyl chloride foam is 
ased on the fluidity at low tem- 
eratures of polyvinyl chloride plas- 
isols, permitting easy introduction 
nd dispersion of dissolved gas, 
‘ithout the use of heavy equipment. 
xpansion to a foam takes place by 
eleasing the pressure on the mass 
s it passes through an expansion 
ozzle, after which the foamed ma- 
rial is heated to “cure” the plas- 
isol. 

Heating such a foamed mass, by 
ature a good insulating material, is 
esi done dielectrically. Equipment 
ost of this operation is, therefore, 
lite a factor, although production 
{ simple structures, such as flat 
abs, can be accomplished at a fairly 
high rate. The process does not lend 
tself to rigid polyvinyl chloride 
ams because the plasticizer per- 
rms an engineering function of re- 
ucing the viscosity during the 
aming operation. 

» Without plasticizers, fluidity of 
iermoplastics has to be achieved at 
high temperatures and pressures; 
avy equipment, such as extruders, 
re used for making polystyrene and 
ellulose acetate foams. In such 
ases, finished shapes are limited to 
labs and logs, 


Thermosetting Foams 


Thermoset foams 


(isocyanates, 
bolyesters ; 


phenolics, epoxies) are 
esirable not only for their ability 
) Stand high service temperatures, 
ut also because they are available 
S liquids that are readily converted 
) solids by the use of a catalyst and 
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Core of unicellular foamed phenolic for stretch die is cast in sections and cures at 
room temperature. Foam is formulated to give densities ranging from 3 to 12 pounds 


the application of heat. Blowing 
agents, and catalysts if necessary, 
are added to and dispersed in the 
liquid material; this is then con- 
verted to a solid, usually under the 
influence of heat, which may be in- 
ternally generated. Since both the 
foaming and curing operations take 
place together, there is a great prob- 
lem in getting the proper balance of 
these two reactions. Once the reac- 
tion has been started, there is only 
a limited time available before the 
material must be introduced into the 
mold so that it can take its final 
shape. 

In the case of polyurethane foams, 
often called isocyanate foams, the 
principal ingredients are a di- or 
polyisocyanate, an alkyd containing 
a controlled amount of residual hy- 
droxyl and carboxyl groups, and, in 
addition, some free water. In some 
cases an activator or catalyst is 
added to promote the reaction of the 
isocyanate with the above reactive 
groups. A chemical reaction takes 
place fairly rapidly on mixing, 
which produces simultaneously the 
evolution of carbon dioxide gas and 
also a cross-linking reaction to cure 
the polymer and convert it into 
either a rubbery solid or rigid ma- 
terial. The reaction also generates 
heat and so in large structures the 
reaction is’ self-sustaining. Heat 
control is, however, important, and 
heat must be either added or re- 
moved in order to maintain the 
proper foaming temperature. Tim- 
ing and proportioning of the mix 
can be accomplished best for con- 
tinuous production by continuously 
feeding the ingredients through me- 


tering pumps to a mixing nozzle 
from which the mix proceeds im- 
mediately to the mold. 

Polyesters, epoxies, and the phe- 
nolics have about the same advan- 
tages and disadvantages of the poly- 
urethanes as regards handling. All 
have a short pot life and must be 
handled rapidly and expeditiously. 
All start with liquid mixes which 
can advantageously be handled with 
pumps and nozzles for fast continu- 
ous production. While the speed 
with which they foam and cure 
seems at first to be highly attrac- 
tive from a production standpoint, 
there are certain obvious disadvan- 
tages to a ‘reaction which once 
started cannot be stopped should the 
need arise. Also, while the material 
quickly takes its finished form and 
appears to be completed, neverthe- 
less, in many of these foams, opti- 
mum properties are not obtained 
except by a rather long after-bake. 

The isocyanate foams appear to 
possess the greatest versatility and 
can be made as either rigid mate- 
rials or very soft and flexible foams. 
A unique advantage possessed by 
the soft foams is “deadness.” Prop- 
erly formulated foams will recover 
completely from deformation but do 
so rather slowly and in this way 
eliminate annoying pushback. In a 
sleeping pillow, for example, it is 
important that the pillow conform 
softly and easily to the pressure of 
the head upon it but that it not push 
back with such force as to cause 
discomfort. 

Metering pumps and nozzles were 
used quite effectively with phenolic 
foams in one very large application 
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in which foam so produced was in- 
troduced into torpedo blisters of 
naval vessels to fill the voids com- 
pletely with a lightweight buoyant 
material. In general, however, phe- 
nolic foams suffer from a certain 
amount of friability or fragility and 
they do not generally contain the 
closed cell structure needed for 
maximum buoyancy. The phenolic 
foams are of somewhat rigid type, 
but they have been proposed as 
a medium-cost packing material, 
especially for cut flowers. Addition 
of epoxy resins to phenolics con- 
siderably improves the deficiencies. 

The polyester and epoxy resin 
foams are not as readily available 
as the above-mentioned types, but 
developmental work is going along 
in these fields; the epoxy resins in 
particular are showing great prom- 
ise. Epoxy foams so far are limited 
to the rigid type but have been made 
in densities down to as low as 1.5 
lb./cu. ft. with uniform structure. 
In many respects they are similar 
to rigid isocyanate foams, although 
it is mecessary in the case of the 
epoxies to add a chemical blowing 
agent since the curing reaction does 


not generate gas as it does in the 
case of the isocyanates. Like the 
isocyanates, however, the epoxies 
are exceedingly good adhesives and 
consequently the foam anchors well 
to supporting skins. 

(For details on silicone foams, see 
p. 193. Ed.) 

Helpful assistance has been ob- 
tained in the preparation of this 
review from R. N. Kennedy of The 
Dow Chemical Co., J. F. Somers of 
General Electric Co., E. A. Edberg 
of Koppers Co., Inc., P. G. Gemein- 
hardt of Monsanto Chemical Co., 
R. P. Courtney of Bakelite Co., and 
Sven Richter. 
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Rezolin’s reputation for accomplishment is due to the unification 
of research, development, quality controlled production, and field 
engineering into one closely integrated manufacturing and 

supply operation. At Rezolin, instead of completely separate 
projects, these factors are one coordinated operation 










emphasizing quality control of products and their uses. This 
type of integration provides industry with a competent service 
to obtain quality tooling at reasonable costs. Rezolin, since 
1938 the leader and founder of Toolplastiks, is continually 
contributing to the advancement of your industry. 
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MOLDING MATERIALS 
BAKELITE Phenolic Plastics 





Fast production with minimum rejects 
resulted from use of BAKELITE Gen 
eral-Purpose Phenolic BMG-5000 for 


these electrical parts 





Good appearance, serviceability, and 
molding advantages are combined 
in the general-purpose phenolic used 
for this telephone handset 





Specially formulated BAKELITE phe 
nolic used for this molded X-Ray 
tube housing protects against rad‘a 
tion escape, withstands heat 





Capacitor housing molded from ‘‘Low 
Loss’’ phenolics demonstrate excellent 
electrical properties, dimensional sta 
bility, moisture resistance. 





Service in hot, soapy water demands 
a washing machine agitator molded 
from BAKELITE water-resistant, im 
proved-impact phenolic 





Low heat conductivity, good styling 
properties for cooking utensil handles 
are provided by BAKELITE heat-re 


sistant phenolics 






Smooth, ebony-black, one-piece drawers for modern furniture illustrate the decorative possibilities of 
BAKELITE General-Purpose Phenolics. 


These thermosetting materials are usually fabricated by compression, transfer, or plunge 
molding in heated molds. The initial heat causes them to soften and flux, filling every mold 
crevice. They then polymerize, hardening into a permanently infusible, insoluble state 
Further heating cannot melt or soften them. 

BAKELITE Phenolic Plastics are noted for their moldability, dimensional stability 
electrical insulating qualities, low cost, and resistance to heat, water, and chemicals. A 
wide variety of applications is covered by their four general classifications: 


General-purpose phenolics are cellulose-filled dry granular powders providing a low 
cost, well-balanced combination of useful properties. They readily soften and flux under 
heat and pressure, and can be molded into complicated shapes. They accurately repro 
duce mold surfaces and finishes—highly lustrous, satiny, or matte, as well as stippled 
cross-hatched, and contrasting dull or lustrous effects. Standard blacks, browns, and colors 
as well as made-to-order colors are available. Molded pieces withstand temperatures up 
to 300 deg. F. Specific gravity is 1.32 to 1.55. 


Special higher-strength phenolics are materials with improved impact strength anc 
improved moisture resistance under long periods of immersion and high temperatures 
They can be molded about as easily as general-purpose phenolics, which they resemble 
in molded appearance. They are supplied to processors in the form of resins. 


at 


Heat-resistant mineral-filled phenolics are for use over short, intermittent periods o 
elevated temperatures. Type | is for use up to 400 deg. F., Type II for use up to 500 
deg. F. 


Special-purpose phenolics are made for specific requirements. Low-loss phenolics aré 
for high-frequency electrical insulation. Chemical- and water-resistant phenolics have out 
standing resistance to water, acids, alkalies, alcohols, oil, and grease. Low-frictiona 
phenolics are ‘‘non-squeak” materials containing graphite. Special phenolics, opaque '° 
X-rays, are used for shielding. A 5/16 in. thickness approximates 1.0 mm. of lead 


shielding effect. 


TIO, 


Copyright 1955, by UNION CARBIDE AND CARBON CORPO?AT!UON 


BAKELITE, KRENE” and the Trefoil Symbol are registered trade-marks °f ucc 








MOLDING MATERIALS 


BAK LITE Polyethylene Plastics 











This polyethylene collar keeps paint 
can clean curing use. Flexible, it’s 
easy to attach or remove. 











Housewares molded from polyethylene Toughness of polyethylene makes it Vi] 
are soft, flexible, smooth, colorful. ideal for molded liners for auto springs | 
Light weight makes handling easy. —'‘dry lubricants’ that prevent friction 








died tate, teen elaine, These translucent thermoplastic materials can be formulated without plasticizers, retaining 
this case cushions tap drills, keeps their inherent flexibility over a wide temperature range. They are supplied in a wide range 

Ree Gy eee. of colors and are tough, resistant to shock, highly resistant to water, corrosive chemicals, 
solvents, oil, and grease. They are chemically inert, have no taste or odor, are unaffected 
by moisture. They have superior low-loss electrical properties, materially improving con- 
struction of ultra-high-frequency wire and cable. Weighing less than water, polyethylene 
has the lowest specific gravity of any commercial plastic. 

Polyethylene plastics can be extruded to form wire insulation, as well as tubing, tapes, 
rods, and monofilaments. They can be calendered to form sheeting and film. Sheeting can 
be planished, embossed, blow-molded, swaged, and cold-drawn. Heat-sealing is prac- 
ticable. Molding operations with polyethylene are similar to those used in the modified 
blow-molding techniques for glass. 

Properties of polyethylene are demonstrated by its variety of uses. These include 
bottles, film wrapping for frozen foods and other packaging, housewares, and industrial 
applications. 








Practically unlimited in color and 
design, polyethylene squeeze bottles 
mean serviceable beauty. 





BAKELITE Fluorothene Plastics 


a BAKELITE Fluorothene is one of the most durable plastics 

q commercially available. Products molded from it can op- 

erate in temperatures ranging from 390 deg. F. down to 

320 deg. F. It is resistant to combustion, weathering, chem- 

als, and corrosive atmospheres—even fuming nitric acid. 

lammer blows on a solid piece hardly leave a mark. It 

4 OWS no moisture absorption and has excellent electrical 
operties. 





Electronic seals, connectors, and insulators combine remarkable 
durability with outstanding electrical properties 
































MOLDING MATERIALS 
BAKELITE Vinyl! Elastomeric Compounds 





Economical fabrication by injection molding is practicable with these thermoplcstic com. 
pounds, which differ in this respect from most other flexible molding materic|s, Thei, 
flexibility can vary from semi-rigid to soft, depending on the amount of plasticiz; Dielec. 
tric strength and resistance to water, oil, and certain corrosive chemicals are also related 
to the type of plasticizer used. 

Transparent, translucent, or opaque, these materials are basically colorless, but can 
be pigmented to a wide range of colors. Molded finish may be high-gloss or dull. One 
grade can be compounded as a dispersion in plasticizer or organic solvents and used for 
slush molding. 





Bright red color, toughness, and a 
glossy surface are features of this 
traffic marker molded from these 
elastomeric materials. 


BAKELITE Rigid Vinyl Plastics 


Injection or compression molding to close tolerances is possible with these thermoplastic 
materials, which have exceptionally low shrinkage. The result is greater accuracy, smoother 
finish, more perfect reproduction of mold surface. 

They are strong and free from warpage at normal temperatures—have good impact 
strength and excellent chemical resistance, do not absorb moisture. They are available in 
many colors—transparent, translucent, or opaque—and are non-flammable and odorless. 





aa _* 


Non-shattering, lightweight records tho: 
give superlative high-fidelity repro 
duction are made from BAKELITE 
Rigid Vinyl Plastics. 


BAKELITE C-11 Plastics 


Distinct advantages over both acrylic and styrene plastics 
are found in these special acrylonitrile-styrene copolymers, 
developed for injection molding and extrusion. Their resist: 
ance to soaps, detergents, oils and fats, food chemicals, 
cosmetics, coffee, tea, and citrus peels is excellent. 

C-11 materials are ideally suited for containers and clo- 
sures for packaging products made with essential oils mixed 
with non-volatile diluents. They are also used for products 
requiring high dimensional stability. 





This fountain pen has barrel and 
cap molded from strong, glossy, per 
spiration-resistant C-11 plastic. 


’ Tough, lightweight tumblers molded 
from C-11 plastic last up to eight 
times as long as conventional types 


BAKELITE Styrene Plastics BA 


These thermoplastic materials are usually fabricated by 
high-speed, automatic injection molding. Scrap removed in 
finishing can be reworked, reducing waste. 

They are available in crystal and brilliant colors—trans- 
parent, translucent, or opaque. Excellent moldability results 
in fine finish and clean, sharp detail. Mold shrinkage is only 
0.002 to 0.008 in. per in. Specific gravity is low (1.05). 

They have excellent resistance to water, strong alkalies, .. doe Cae 
and non-oxidizing acids. Electrical insulating values are su- = =, 
perior; loss factor at all frequencies, 0.00025 to 0.0010. 

BAKELITE High-Impact Styrenes are especially formulated 
for those applications which require extreme flexural 





, : Stronger, sturdier toys of all sizes High heat distortion poi sid 
strength as well as resistance to shock, chemicals, and are being made from high-impact important feature of these molded 
styrenes. clock-radio cabinets. 


corrosion. 
















BAKE 


Extruded int 
Vinyl Plast 
sistant to 


Water pipe for farms, tubing for pneumatically controlled instrumentation, and covering 
for wire and cable are among the important uses for extruded BAKELITE Polyethylene. 
its light weight, chemical resistance, and inherent flexibility are important to all these 


LAY RUS ION: i WMATERIALS 


TE Vinyl Resins 


Geophysical coble with extruded viny! 
plastic jacketing and insulation dem- 
ontrates material's resistance to low 
temperatures, chemicals, weather. 


jarden hose, BAKELITE 
s strong, flexible, re- 
cking and weathering. 





BAKELITE Polyethylene Plastics 


applications. 


In addition, this material demonstrates outstanding electrical properties. Power factor 
is only .0005, dielectric constant only 2.35 at 50 megacycles and 25 deg. C. High volume 
resistivity can be measured only by extremely sensitive instruments. Operating tempera- 


tures up to 90 deg. C. have little effect on these values. 


This chemical-resistant tubing carries 
tuming nitric acid without damage. 


BAKELITE Fluorothene Plastics 





Wire covering that’s flexible, strong, 
resistant to temperature extremes. 


BAKELITE Styrene Plastics 


An important application of these materials involves their 
extrusion into flat sheets for subsequent vacuum forming. 
This process offers a fast, inexpensive means of production, 
particularly in the case of large-sized sections. The resulting 
products are tough, colorful, faithful to mold details. Gloss 
present in the sheet stock can be retained after the shaping 
operation, eliminating surface finishing steps. 

BAKELITE Styrene Plastics are also extruded into mono- 
filaments for brush bristles. They have long-lived resiliency, 
resist most chemicals, soap, and water, and can be given 
a wide range of colors. 





These materials are non-flammable, resistant to most acids 
and alkalies, water, oils, and chemicals. They are obtain- 
able in a wide range of colors, transparent and opaque. 
Their high dielectric and mechanical strengths make them 
useful as jacketing or primary insulation, permitting thinner 
insulation with resulting space savings. They withstand abra- 
sion and rough handling, and can be formulated to have 
exceptionally high flexibility from —67 deg. F. to 140 deg. F. 





Remarkable electrical insulating prop 
erties, plus great durability, make 
polyethylene essential for coaxial wire 
and cable. 


Products made from BAKELITE Fluorothene can be used effec- 
tively between —320 deg. F. and 390 deg. F. They have 
excellent chemical resistance. Tubing extruded from this 
material can carry highly corrosive chemicals. 

These rigid thermoplastic polymers are extremely hard 
They will not absorb moisture or support combustion. An 
outstanding electrical property, especialiy at elevated tem- 
peratures, is volume resistivity, which is so high that it can 
be measured only by extremely sensitive instruments. 


This big refrigerator door panel is 
typical of the large-scale products that 
can be vacuum-formed from a single 
extruded sheet of BAKELITE Styrene 
Plastic 
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LAMINATING PLASTICS 
BAKELITE Phenolic, Epoxy, Polyester, 


Epoxy-Phenolic, 


and Silicone Resins 





This light, strong, tough carrying case-cover for a stereo viewer is made from glass fibers and polyester 
resins 


The BAKELITE Resins in this group have been generally used for impregnating and 
laminating layers of paper, fabric, glass fibers, and other base materials to form 
‘laminated and reinforced plastics.’ More recently, however, some of them have gained 
wider application when used with or without reinforcing materials for potting and encap- 
sulating electrical assemblies and for casting machine parts. Laminations made with 
these resins fall into three classes: 


High-pressure laminates are usually made with phenolic resins. Under heat and pres- 
sures of 720 to 2,000 psi, they polymerize, becoming infusible and insoluble. They are 
light in weight, but have good impact, tensile, and flexural strengths. They have high 
dielectric strength and are resistant to corrosion, heat, water, brine, oil, ordinary solvents, 
most acids, and weak alkalies 


Low-pressure laminates are formed in lightweight presses or molded under heat and 
pressure in an autoclave. Pressures range from 50 to 400 psi. Dies can be cast or sheet 
metal, wood, and other easily-formed materials. Large and irregularly-shaped sections can 
be quickly produced from laminations of such materials as paper, cloth, glass fiber, or 
asbestos 


Contact-pressure laminates are generally combinations of glass fibers or glass cloth 
and polyester or epoxy resins. Formed with pressures of ’2 to 25 psi, they are useful in 
the fabrication of large and intricate shapes. Finished pieces have excellent dimensional 
stability and a high strength-weight ratio, and are resistant to corrosion, moisture, many 
chemicals, heat, and cold. 


(Continued on next page 





This exhaust duct for aircraft, a glass 
fiber-phenolic plastic laminate, has 
great strength, heat resistance. 





Printed circuits of etched copper bonded 
to phenolic plastic laminates simplify 
electronic assembly. 


Safety helmet made from glass fibers 


and polyester resins withstands molten 
steel and 10,000 volts. 














Light-colored billboard trim made of 
glass fibers and polyester resins defies 
weather, corrosive atmospheres. 





Resin-impregnated honeycomb - 


give high strength-weight rc to 
products in which they are use 
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LAMINATING PLASTICS 


TE Epoxy Resins are cured by the addition of a catalyst, without applied heat 
ure. They are growing in use as a material for potting and encapsulating delicate 
al and electronic assemblies. The resulting product seals out moisture, has excellent 
al properties, resistance to heat, and extreme hardness. Mold shrinkage is extremely 
and dimensional stability so high that sensitive components are unharmed by the 
on. Centrifugal casting is employed to eliminate air bubbles and achieve more 
te penetration of crevices. Baking the resin will hasten the curing process. 









Epoxy resins, the dark area of this Layers of glass cloth and epoxy resins 
potted coil, fill the finest crevices; mois- can be used to patch metal auto parts, 
ture can’t penetrate. saving 70 per cent in time. 





Phenolic Bonding Resins for Abrasives: Used in manu- 
facture of high-speed cut-off, snagging, and grinding wheels, 
sandpapers, abrasive belts and disks. Phenolic-resin-coated 
abrasives provide up to five times the life of ordinary glued 
sandpapers. 
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Resins for Frictional Elements: Impart strength and re- 
sistance to wear, heat, moisture and oil, to brake linings, 
clutch facings, other frictional elements. 


Resins for Fibers: Phenolic resins for permanent bonds for 
glass wool, mineral wool, vegetable fiber, thermal and 
acoustical insulation. Give rigidity, mechanical strength, 
stability, make handling easy. Polystyrene emulsions are 
used for acid-resistant bonds for spun glass mats in storage 


batteries. 
Special BAKELITE Phenolic Resins bond Abrasive particles bonded with phe- 
fine-grained sands to form shell molds. nolic resins make up a modern grind- 
ing wheel. Resins for Shell Molding: Phenolic resins used as bonds 


for thin shell molds of fine-grained sands, forming light- 
weight, durable, pattern-smooth, accurate foundry molds, 
suited to ferrous and non-ferrous castings. Close tolerances 
require minimum of machining and finishing. 


Epoxy Resins: These materials can be formed without pres- 
sure and will cure to extreme hardness without applied heat. 
They are used to laminate glass cloth into jigs, tools, fix- 
tures, and metal-forming dies. 





Microballoon* spheres: Microscopic hollow spheres of 
phenolic resin resembling reddish-brown flour. A half-inch 





This draw die made of epoxy resins Microscopic hollow spheres of phenolic 


- stamp sheet steel into auto trunk resin on crude oil surface form a vapor- blanket floating on crude oil in storage tanks cuts evapora- 
$ 
proof seal. 


tion loss of volatiles up to 80 per cent. 


* Registered trade-mark of The Standard Oil Co. (Ohio 


VINYL CALENDERING MATERIALS 





Calendering materials of BAKELITE Vinyl Resins can be 
formed in various thicknesses and calendered or laminated 
'o cloth. They are used for tile and continuous flooring, 
fexibl. Jpholstery sheeting, heavy coatings on cloth and 
film. Extremely tough, flexible, and resilient, they resist 


is 





ebrasion, cracking, aging, and fading. Color effects go com- 
| oe ee : : 5 
> Pletely through. Surfaces withstand contact with cleaning 
A 

Qa ts | : ° 
. gen ‘etergents, most acids, alkalies, food, beverages 
» % Gnc grease, and are easily cleaned. 
F 
t | 
f | 
4 This easily cleaned flooring means Tile and continuous floorings made | 
& low maintenance costs for reception with these materials stay resilient, | 

rooms and public corridors. lustrous, and fresh-colored 
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PROTECTIVE COATING RESIN 3 
BAKELITE Resins for Metal and Concrete Coatings 
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BAKELITE Vinyl Resins are used in 
long-lived marine coating systems 
similar to that used on the ‘’Nautilus.”’ 


+, . . 
es YA . 
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For 16 years, the San Francisco-Oakland Bay Bridge has been protected against weather and corrosive 
atmespheres by coatings based on BAKELITE Phenolic Resins. 


BAKELITE Viny! Resins are employed for tough, glossy, strongly adherent coatings that 
are also resistant to most acids and alkalies, corrosive atmosphere, salt water, oils, greases 
and attack by foods. Since they are chemical-resistant, and their resins have ho taste or 

odor, they are used to line packages and containers. They have excellent moisture 
This milk plant’s clean, white coating 


based on BAKELITE Vinyl Resins with- resistance and are non-flammable. 
stands weather, steam, and lactic acid 





They can be applied by dip, brush, or spray to a wide variety of surfaces, including 
metal, concrete, wallboard, glass. Air-drying and baking finishes are available. Sheet 
metal baked with these coatings may be stamped, spun or drawn without cracking the 
film. One grade may be formulated as a strippable coating for easy removal. Marine 
coating systems based on BAKELITE Viny! Resins are tough and durable, withstanding 
rough treatment, sea water, weather extremes. Water-thinned washable wall paints for 
colorful, durable interiors are also based on these resins. 


BAKELITE Phenolic oil-soluble resins are used for all types of quality coatings such cs 
marine finishes and floor varnishes. Well known resins are BR-254, a paraphenyl-pheno 
resin, and BR-9400 and BR-103, butyl phenol resins. Dispersion resins are for fast-drying 
coatings, with maximum adhesion, toughness, and resistance to water and salt sproy 
Dispersion resin primers take lacquer topcoats without wrinkling. BAKELITE Phenolic resin- 
baking finishes are ideal for drums, tanks, tark car linings, and chemical equipment 





Water-thinned washable paints that dry BAKELITE Polystyrene emulsions are recommended for interior washable wall finishes 
in 20 minutes without brush marks are i 

based on BAKELITE Polyvinyl Resin plaster sealers and coatings for cloth, paper, leather, cement, porous wallboards. They 
Latex. 


have good holdout, excellent color retention, and resistance to water and alkalies. 


BAKELITE Epoxy Resins are useful in formulating air-drying or baking finishes for 
various metals, masonry, and other surfaces. They can be applied by dip, brush, spray 
and roller coating methods. These coatings have excellent adhesion and outstanding 
resistance to chemicals and impact. 


BAKELITE Vinyl! Resins for Paper, Foil, Cloth 


Paper or metal foil coated with BAKELITE Vinyl Resins is excellent for packaging fooc 
beverages and pharmaceuticals. Packages can be heat-sealed, are water-resistant, grease 
resistant, tasteless, chemically inert. 

Cloth may be coated with BAKELITE Viny! Resins by calendering or spread coating 
It will have excellent tear strength, toughness, and resistance to weathering, aging, an¢ 
repeated flexing. 


Coating of BAKELITE Vinyl Resin on 
this cottage cheese container won't 
crack, peel, or flake, keeping contents 
uncontaminated. 
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Stimrewvlt iver COATING RESING 


BAK LITE Polyethylene Resin Coatings 





Polyethylene coating strengthens wrap- Colored outerwrap for ice cream pack- Coated inside with polyethylene, drums 
ping paper, keeps moisture from sen- ages is coated with polyethylene and carry chemicals without harm. Can be 
sitized paper contents. wax combinations for higher gloss, rewashed, used again. 


strong heat seal. 


Applied to paper, cloth, or metal, these materials offer excellent resistance to corrosive 
chemicals, moisture, oil and grease. Excellent release coatings for fiber containers, they 
permit contents to be poured hot and allowed to cool, after which the user can easily 
strip the container away. Tasteless, odorless, flexible, cold-resistant—they are widely used 
to coat paper, foil, and cellophane for food packaging. They permit passage of certain 
gases while resisting passage of moisture vapor. 

They retain toughness and flexibility over a wide temperature range, from sub-zero 
to above that of boiling water. Coated papers may be crinkled without breaking the film. 
Grease resistance is good before and after sharp folding. These resins. may be used to 


Polyethylene coating gives multiwall up-grade paraffin wax coatings, resulting in higher blocking temperatures, higher gloss, 
bags toughness, chemical resistance, / 
rotection against contamination. reduced rub-off, greater tensile strength and stronger heat-sealed bond. 


BAKELITE Vinyl Dispersion Resins 


Dispersion Resins are used for fabrication of plastic products by coating, dipping, casting, 
and slush molding. Suspended in plasticizer, they produce plastic compounds that flow 
easily, requiring little or no pressure to form them. These fluid pastes or plastisols may 
be injected into molds at low pressure without damage to delicate inserts. Upon applica- 
tion of heat, they are converted into tough, elastomeric plastics with properties comparable 





to those of other vinyl plastics. These colorful compounds may also be used in inks, and L 

as coatings for cloth, paper, metal and metal foil, as plastisols or organosols. 
Foamed plastisols based on BAKELITE Vinyl Dispersion Resins resemble foamed rub- 

ber, but will not oxidize, harden, or dry out. Remaining practically odorless, and resistant 

to flame, chemicals, and abrasion, they are used in toys, insulation, automotive equip- 

ment, and furniture. Various densities, colors, and degrees of softness can be obtained Sinniliis ninutead tows an-cntee tetd 

Foamed plastisols may be cured directly on textiles and most synthetics. wire after cutting. Plastiso!l-dipped 


handles give a better grip 





2 
astisol insulation on this panel board The plastisol coating inside this metal This collector tank for an automatic 
as poured into place and baked storage battery box protects against washer is coated on the inside with 
weather, corrosion, abrasion. water-, deteraent-, and soap-resistant 


m without harm to delicate copper 


mponents. viny! plastisol 
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FLEXIBLE PACKAGING 





eee 


Clear, flexible, strong cast vinyl film 
envelope windows give long shelf life 
to hardware packaging. 





Fresh and frozen bakery products keep 
their eye-appeal and freshness in bags 
made from polyethylene film. 





Liquids are packaged in foil with an 
inner laminate of cast vinyl film for a 
high-speed heat-seal, extra toughness 





Strong polyethylene film bags reduce 
candy breakage, display contents at- 
tractively, and can be reused at home. 





Polyethylene bags used to package 
hardware and small parts keep con- 
tents identified and saleable. 
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BAKELITE Polyethylene Resins and KRENE Cast Vinyl! Film 





Soft goods packaged in polyethylene film are clearly visible, protected from soiling and handling 


Film made from BAKELITE Polyethylene is fabricated into pouches, bags, and drum liners. 
Properly treated, it can be printed in four colors for brand identification. Since polyethy- 
lene film permits the passage of gases but reduces the passage of water, fruits and 
vegetables packed in bags made from it stay fresh. 

Laminated to other materials or used alone, such film provides chemical and moisture 
resistance, flexibility, and toughness. 

It is frequently applied as a coating to cellophane, paper, or foil, using standard 
extrusion methods. In the case of the latter two materials, its use on the inner side results 
in a strong heat-seal on high-speed machinery, regardless of the nature of the contents. 
Used with cellophane, it adds toughness and resistance to cracking and split seams, while 
its moisture resistance makes even the packaging of liquid contents practicable. 


KRENE Cast Vinyl Film possesses outstanding clarity. It won’t discolor. Its chemica 
resistance is excellent, and its flexibility and tear strength give it long shelf life. Specia 
formulations are odorless and tasteless, and it is readily laminated to foil. It is id 
suited for packaging irregular-shaped items such as hardware. 
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RENE Cast Vinyl Film 





Sturdy, gaily colored inflatable swim- 
ming pools are made from flexible 
KRENE sheeting. 


‘2A :h chee he CE TING 


KRENE is the trade-mark for flexible vinyl film and sheeting 
made only by Bakelite Company. It stands for rigid quality 
control—careful testing includes heat sealability, tear 
strength, freedom from pinholes, permanent color, lasting 
flexibility. 

KRENE is produced on modern equipment, in a “closed 
system’ that ensures freedom from contamination. KRENE 
is available in thicknesses from .004 to .025 in. These 
materials are resistant to mold, grease, water, alcohol, and 
many chemicals. They come in a range of standard and 
special colors; the film may also be clear or colored trans- 
parent, translucent, or opaque. It is used for such varied 
items as tablecloths, draperies, shower curtains, rainwear 
and garment bags. KRENE sheeting is fabricated into tough, 
durable inflatables, nursery items, luggage, swimming pools, 
and wall covering. 





KRENE Cast Vinyl Film is a transparent, high-gloss material produced in various degrees 
of flexibility. Thicknesses range from .001 to .012 in. When plasticized or unplasticized, 
it has excellent dimensional stability, chemical inertness, tensile strength, and is odorless 
and tasteless. It has excellent aging properties, and is waterproof. Plasticized, it is tough 
and flexible, has good electrical qualities. Cast film may be laminated to foil and other 
surfaces, and fabricated into bowl covers, packages, closet accessories, inflatable toys, 


and window glazing. 





Transparent windows of KRENE Cast 
Vinyl Film on these cases keep shirts 
and ties visible yet protected in travel. 


raAGoTic ARHGiDb SHEETS 
AKELITE Planished Rigid Vinyl Sheets 





Slide rules made from these rigid 
sheet materials resist moisture and 
warping, have excellent dimensional 
stability. Calibrations are accurate 
and sharp. 





Excellent dimensional stability, deep-draw properties, color, and printability are some 
of the features of these materials. Durable, flexible, and light-in-weight, they resist warp- 
ing, cracking, and aging. They have good dielectric properties, and are odorless and 
tasteless. They can be permanently sealed with solvents. They withstand contact with most 
chemicals, oil, grease, and water. 

These sheets are available in clear transparent, and colored translucent or opaque 
varieties. They may be press-polished or matte-finished on both sides, or press-polished on 
one side, matte-finished on the other. End uses include slide rules, drawing instruments, 
price tags, book bindings, and lamp shades. 





AKELITE Calendered Rigid Vinyl! Sheets 


These thermoplastic materials can be multicolor printed, then heat-formed into three- 
dimensional signs, displays, and luminous ceilings. They come in a wide range of trans- 
lucent and opaque colors, and clear transparent, having a “calender” finish. Lighting 
from behind provides eye-catching effects. 

Signs made from these rigid sheets withstand rough treatment and handling. A 
camp cloth cleans them. They will not support combustion. Large-size transparencies can 
be made by lithographing transparent sheets in four colors. The sheets are available in a 
variety of widths and several standard thicknesses. 


Panels of this material, suspended be- 
low lighting fixtures, form a light 
diffusing, decorative ceiling 





This eye-catching three-dimensional 
sign, printed in color, will stay bright, 
have a long service life. 


ted with designs, or laminated 
decorative materials, sheets make 
ctive, easily-cleaned lamp shades. 
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For further information and literature, 


write to your nearest 


Bakelite Company Sales Office: 


CALIFORNIA 


CONNECTICUT 


GEORGIA 


ILLINOIS 


MASSACHUSETTS 


MICHIGAN 


MISSGURI 


NEW JERSEY 


NEW YORK 


OHIO 


PENNSYLVANIA 


Los Angeles 58—2770 Leonis Blvd. 
San Francisco 6—22 Battery Street 


Hartford 3—410 Asylum Street 


Atlanta 3—133 Luckie Street 


Chicago 1—230 No. Michigan Avenue 
Boston 94—300 First Avenue, Needham Heights 
Detroit 21—10421 West 7 Mile Road 


Kansas City 41—910 Baltimore Avenue, P.O. Box 888 
St. Louis 22—-122 No. Kirkwood Road 


Cliften—1051 Bloomfield Avenue 


Larchmont—1877 Palmer Avenue 
New York 17—30 East 42nd Street 
Rochester 4—130 Main Street East 


Cincinnati 6—2330 Victory Parkway 
Cleveland 14—1300 Lakeside Avenue, N.E 


Philadelphia 3—117 South 17th Street 
Pittsburgh 22—644 Oliver Bldg., Mellon Square 


BAKELITE COMPANY 


A DIVISION OF UNION CARBIDE AND CARBON CORPORA7TION 


G-19 


30 East 42nd Street 


UCC) 


New York 17, N.Y. 
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Recent Developments 


Furan resins that cure to a, dark 
olor have been featured in a styl- 
g trend of dark colored objects 
f art (African and Chinese sub- 
tects). Used to impregnate plaster, 
ie strength of the plaster is not 
nly enhanced, but the dark color 
parted by the furan resins en- 
riches the tonal qualities of the 
orks of art. 

As floor linings, furan resin has 
been successfully employed in con- 
junction with activated silica to 
form a sound-impervious barrier. 

Shrinkage is minimized through the 

se of expanded steel reinforcement 
vhich defines the limiting thickness 

of the compound that can be trow- 
elled into place. A final sealing coat 
that is sprayed over the trowelled 
surface provides a final protective 
coating. 

As laboratory work-surface cov- 
erings, furan resin (Jet-Kote X-3M, 
Furane Plastics, Inc.) has found its 
way into innumerable laboratories, 
providing an acid-, alkali-, and sol- 
vent-proof material. The desk and 
laboratory benches coated with this 

Bmaterial have given exceptionally 
good service. Both dull and glossy 
finishes are available, which air-dry 
to meet the stringent requirements 
that are insisted on by most chemi- 
cal laboratories. 

One of the most interesting de- 
velopments in furan resins is their 
application as a protective coating 
and lining of polyester tanks. Pos- 
sessing greater chemical resistance 
than polyester, the furan resin en- 
hances the usefulness of polyesters 
in glass fabric tanks, extending 
their range of application to various 
new fields 





= are many types of furan 
resins, including partially poly- 
B merized furfuryl alcohol, furfury! 
alcohol reacted with furfural or 
‘ormaldehyde, furfural reacted with 
etones such as acetonyl acetone, 
‘urfural reacted with phenols, and 
‘urturyl alcohol reacted with urea. 
Furane } s Inc. 


Paragran} - 
-: b aj immarizing Recent Developments 
1 Refer . 
' were prepared by the editors. 


Furan Resins 


- 
uran RESINS. _ ., coi c:non: 


The latter two are usually classified 
under the phenolic or urea resins 
and are not included in this dis- 
cussion. : 

With the exception of some of the 
furfuraldehyde-ketone resins, the 
furan partial polymers are liquid 
in character and when gelation sets 
in, as under the influence of an 
acid catalyst, an irreversible gel is 
formed. _ Furfural-ketone partial 
polymers are available as_ solid, 
fusible materials, which will readily 
dissolve when placed in the proper 
solvent. 

The applications of liquid furan 
resins as adhesives, coatings, and 
impregnants entail the use of acid 
catalysts capable of resinifying at 
room temperature. The useful pot 
life is a function of the type of resin, 
the ambient temperature, and cata- 
lyst concentration. Catalysts such as 
strong mineral acids, p-toluenesul- 
fonic acid, sulfamic acid, and acid- 
forming salts are used. These cata- 
lysts will cure the furan resin at 
room temperature; however, the 
process of resinification occurs from 
the outside, with the possibility of 
those portions out of contact with 
air not developing full cure for long 
periods of time. Typical behavior of 
a partial polymer of furan resin in 
contact with different catalyst con- 
centrations is shown in Fig. 1, 
depicting the change in viscosity at 
various intervals of time. The ma- 
terial is a furan adhesive which has 
been approved under Military Speci- 
fication MIL-A-927A for bonding 
phenolics. 


Applications 


Coatings—A baked furan coating 
has demonstrated very good adhe- 
sion to steel and aluminum, greatly 
improving weather resistance and 
chemical resistance. Thin gage metal 
may be bent almost double without 
cracking the coating. No catalysts 
are necessary for the application of 
this system. 

Although room-temperature-set- 
ting furan resins will adhere well to 
wood, phenolics, and Masonite, 
primers are required for steel and 
concrete. For best results, tank 
lining systems have been developed 


involving several layers of glass 
cloth and resin. 

On electric potentiometers and 
wiring, furan coatings have proved 
satisfactory for temperatures up to 
400° F. A recent survey shows this 
application, particularly when a 
phenolic base is present, to be well 
suited to furans. 

Adhesives—Specification MIL-A- 
927A covers furan adhesives for 
bonding phenolics. In addition, furan 
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Fig. 1—Effect of catalyst concentra- 
tion on change in viscosity of partial 
polymer of furan resin with time 


adhesive is employed successfully 
on urea, polyester, and melamine 
parts. 

Mixed with fillers and a catalyst, 
furan resins serve as resin binders 
for brick, tile, and chemical-resist- 


ant stoneware. Nonporous, they 
possess good chemical resistance 
characteristies. 


Laminating—Recent developments 
in furan resins and improved hard- 
eners indicate that these materials 
will play an increasingly important 
role in the reinforced plastics in- 
dustry. 


References 
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Inorganic Plastics 


GLASS-BONDED MICA 


by J. H. DuBOIS* 


LASS-BONDED_ mica _ offers 
many unusual properties in the 
intermediate field between the or- 
ganic plastics and the ceramics. No 
other material combines the follow- 
ing desirable properties in a single 
compound: 1) Low electrical loss 
factor; 2) High dielectric strength; 
3) Permanent dimensional and age 
stability; 4) Closer dimensional tol- 
erances than any other ceramic or 
plastic; 5) Complete stability under 
high-humidity conditions; 6) Im- 
perviousness to water, oil, and or- 
ganic solvents; 7) Very high resist- 
ance to power arcs with complete 
freedom from _ carbonization; §8) 
Continuous operating temperature 
endurance up to 650° F. for injec- 
tion molded glass-bonded mica, and 
700° F. for compression molded 
glass-bonded mica; 9) Elevated 
temperature endurance under no- 
load conditions of 950° F. for in- 
jection molded glass-bonded mica 
made with synthetic mica, and 
1000° F. for compression molded 
glass-bonded mica made with syn- 
thetic mica: 10) Thermal expansion 
coefficient matching cold-rolled and 
stainless steel, permitting tight in- 
serts over a wide temperature 
range; 11) Unimpaired  service- 
ability as inserts in die castings; 
12) Resistance to ionizing radiation. 
General Characteristics — Glass- 
bonded mica is normally a gray, 
white, or reddish stone-like mate- 
rial, a true inorganic ceramoplastic, 
which is hard and much more brittle 
than organic plastics. Limited colors 
are available by the addition of tint- 
ing agents. The tensile strength is 
lower than that of some other ma- 
terials of ceramic nature, but im- 
pact strength exceeds that of most 
other vitreous substances. The re- 
sistance of glass-bonded mica to 
acids and alkalies is questionable. 
In a typical glass-bonded mica 
formulation, glass powder is dry- 
mixed with mica and preformed 
with a water binder. After drying, 
‘Vice President Engineering, Mycalex Corp. of 


America ’ 
References were prepared by the editors. 
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the preforms are heated to the melt- 
ing point of the glass and then 
molded to shape. 

Equipment used for producing the 
conventional organic plastics is un- 
suitable for glass-bonded mica be- 
cause of the high preheat and high 
molding temperature requirements. 

Formulations made with syn- 
thetic fluor-phlogopite mica are used 
in combination with high-tempera- 
ture glasses for products with op- 
erating temperatures in the range 
700 to 1100° F.; low-temperature 
glasses are used with natural mus- 
covite mica for products that re- 
quire thermal endurance up to 
700° F. Natural muscovite and 






natural phlogopite micas have hy. 
droxyl ions present in their erysaj 
structure, which precludes thejy Use 
with high-temperature glass, 

Compression molding is accom. 
plished by heating preforms uni 
the glass becomes plastic and they 
hot-pressing at 500 to 700° PF. and 
approximately 4000 p.s.i. All mold. 
ings except those of very thin gee. 
tions require annealing. To obtain 
best performance in electrical ap- 
plications, the water-absorbent skin 
must be removed by grinding 
Standard finishing tools can ly 
used, but ample water as lubrican 
and coolant is essential. 

Injection molding is done by heat- 
ing preforms, often small pellets 
transferring them to the injection 
cylinder, and injecting into a closed 
mold maintained at a temperature 
of 600 to 1000° F. Injection pressure 
is from 10,000 to 30,000 p.s.i. 


COLD-MOLDING PLASTICS‘ 


C OLD-MOLDING inorganic plas- 
tics are classified by type of 
binder. 

Portland Cement Binder—The 
simplest type of inorganic cold- 
molded compounds consists of a mix- 
ture of Portland cement and asbestos 
fiber, treated with water in a suitable 
mixer until desired molding prop- 
erties are obtained. Colloidal kaolin 
clay is sometimes added and the 
ingredients are blended dry; then 
water is added slowly while mixing, 
and lumps are broken in a grinder. 

The cement-asbestos composition 
is molded at 4000 to 12.000 p.s.i. and 
sets in the presence of water before 
baking. Cement-clay-asbestos mix- 
tures are similarly molded, but the 
pieces are air-dried for several 
hours, treated in a humid atmos- 
phere for 24 hr., immersed in hot 
water for 24 hr., and finally baked 
for about 12 hr. at 225 to 500° F. 

Calcium Hydrate Binder—Another 
type of compound is formed when 
calcium hydrate is mixed with finely 
powdered silica and asbestos fiber. 
Clay can be substituted for the silica 
if desired. These materials are mixed 
together with water, dried to mold- 
ing consistency, and screened. 

The silica-asbestos compositions 
are molded at 2000 to 4000 p.s.i., 
dried, then steamed under pressure 


tOrganic cold-molding plastics are discussed in 
another chapter, p. 51. 


to complete the chemical reactions, 
The clay-asbestos mixtures are 
molded in the form of moist powder 
at 6000 to 10,000 p.s.i., and subjected 
to steam for 2 hr. at about 75 psi 

Phosphoric Acid Binder—A third 
type of inorganic cold-molding con- 
pound consists of asbestos fibers 
mixed with phosphoric acid. These 
compounds are molded at 4000 | 
10,000 p.s.i. and baked. 

General Characteristics — Inor- 
ganic cold-molded materials are us- 
ually gray or white, although several 
pastel shades are available. Mold- 
ings are hard and stonelike. 

The materials are generally por- 
ous, permitting ready absorption 0! 
moisture. For use as electrical in- 
sulators, they are protected by im- 
pregnation or coating. 


References 

See the Plastics Properties Char 
for information on properties an 
trade names. For sources of inorganit 
plastics, see Directory Index, p. 8% 

“Cold molding materials m™@) 
solve your plastics selection prob 
lems,” by B. F. Hantz, Electrica! 
Manufacturing 39, 80 (July 1947). 

“Glass-bonded mica—its develo 
ment and use,” by A. Monack, Ele 
Mfg. 38, 106 (Nov. 1946). . 

“Physical properties of resin I" 
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Trans. A.S.MLE. 68, 241 (Apr. 14°) 


Resins and Molding Compounds 














Rive 





Ne 




















Poly-Eth —_ 
Polyethylene | 











\ (RSeBed ) | 


Mh 


~BSPEN 





10NS 


wder 





ER /CHEMICAL COMPANY 

















GENERAL OFFICES | 
Dwight Building @ Kansas City 5, Missouri 
— 
DISTRICT OFFICES | 
al Dwight Building 500 Fifth Avenue First National Bank Bldg | 
oY Kansas City, Missouri New York, New York Chicago, Illinois | 
BAltimore 6600 LAckawana 4-7762 ANdover 3-2656 | 
— 
; WEST COAST SALES AGENT | 

Riverdale Plastics and Chemical Company . 8510 Warner Drive ’ Culver City, California . TExas 0-1000 

ORR: EES RANE RN 
WAREHOUSES 
at New ¥ city Chicago Los Angeles Orange, Texas 


ynds 135 





























lion Exchange Resins 


Mosr chemical processes involve 
substances which are ionic or at 
least ionizable. For the vast majority 
of processes in which it is desired to 
concentrate, remove, or separate 
these ions, the chemical engineer 
looks more and more to ion exchange 
as his technological tool. 

Ion exchange consists essentially 
of contacting the solution to be 
treated with some form of cross- 
linked, polar plastic, called ion ex- 
change resins. Two excellent texts 
on the nature of these resins and ion 
exchange reactions are listed in the 
references (1) (2). 

Ion exchange resins are, as indi- 
cated, plastics; that is, their skele- 
tons are usually some styrene or 
vinyl-type polymer. These plastic 
networks must be “cross-linked” 
with some agent, such as divinyl- 
benzene, to give them mechanical 
stability and to render them insolu- 
ble. The polar or ionic portion of 
the resin may be an integral part of 
the monomer prior to polymerization 
or it may be introduced at a later 
time into the cross-linked polymer 
structure. 

These polar groups consist of two 
parts: first, the ionic portion bonded 
to the polymeric resin structure and, 
hence, the immobile portion, and 
second, the mobile ions, or charge 
opposite to the immobile polar 
groups, which are free to diffuse in 
and out of the resin structure when 
other ions in the surrounding solu- 
tion come in contact with it. Basi- 
cally, then, ion exchange resins may 
be viewed as very high-molecular- 
weight, insoluble electrolytes with 
the ability to trade their mobile ions 
for those in solution. This idea can, 
perhaps, best be illustrated with a 
simple structural picture (Fig. 1) 
of a typical cation exchange resin 
made by copolymerizing styrene 
with a small amount of divinylben- 
zene and later introducing the sul- 
fonic group with sulfuric acid. This 
resin is called a cation exchange 
resin because its mobile ions (the 
H+ ions) are free to enter into ex- 
change reactions with other cations 


* Chemist, Rohm & Haas Co. 

Numbers in parentheses link to references at end 
of chapter, p. 140. Additional references on p 
140 were prepared by the editors. 
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such as Na+, Cat++, NH,+, etc. 
Conversely, when the mobile ions 
are negatively charged, the resin is 
called an anion exchanger. 


Cation Exchange Resins 


The polar group of the cation ex- 
changers are acidic, and may be 
sulfonic (-SO,H), carboxylic 
(-CO,H), phenolic (-OH), or phos- 
phonic (-PO,H,). In general, for 
dilute aqueous solutions, the rela- 
tive replacing power of cations 
increases with increasing valency 
Gat: < Cae = oaeeeett < 
Th++++) and increases with in- 
creasing atomic number for ions of 
equal valency (Lit < Nat <Kt+ < 
Rb+ < Cst; Mgt+ < Catt < 
Sr++ < Ba++). The relative posi- 
tion of the hydrogen ion in these se- 
ries depends radically on the nature 
of the polar group. For the weakly 


CH—CH,—_CH—CH,—_CH—CH; 


SO ;H* SO-;H* 


CH—CH-—CH,—_CH—CH, 


SO-;H* SO-;H* 


Fig. 1—Simple structural picture of 
a typical cation exchange resin 


acidic groups such as carboxylic, 
phenolic, etc., it is the most avidly 
adsorbed ion while for the sulfonic, 
“strongly acidic” group, the hydro- 
gen ion is one of the most easily 
replaced. 

One other consideration is ionic 
size or radius. Since the process of 
exchange demands that ions diffuse 
through the resin, the dense resins 
are found to exhibit very low capac- 
ity for exchange involving ions of 
large radius. In fact, it has been 
shown that resins highly cross- 
linked and hence very dense, show 
exchange capacity only on the sur- 
face of the resin particle when con- 





tacted with large ions. While the 
whole resin particle may contain 9 
many as 280 billion exchange sites 
(polar groups), only a small per- 
centage of these groups exist at the 
surface. Ordinarily, of course, the 
capacity of a resin is expressed a5 
weight equivalents per unit volume 
or weight of resin. 


Anion Exchange Resins 


Polar groups of anion exchange 
resins are restricted largely to or. 
ganic amines—the weakly basic pri- 
mary, secondary, or tertiary amine 
groups and the strongly basic quat- 
ernary amine group. The weakly 
basic resins exhibit efficient ex. 
change only in neutral or acidic 
solutions while the quaternary res. 
ins can function well even in very 
basic solutions. 

These amine functicnal groups are 
introduced in the styrene-divinyl- 
benzene polymer after the polymer- 
ization step. This is accomplished by 
chloromethylation and_ subsequent 
reaction of the chloromethy] groups 
with a variety of amines. 

The secondary, tertiary, and quat- 
ernary amine functional groups are 
obtained by aminating the chlom- ? 
methylated beads with a mono- 
alkyl, di-alkyl or tri-alkyl amine 
respectively. The quaternary group 
may also be incorporated by reacting 
a tertiary amine resin with an epox- 
ide, such as ethylene oxide. 


Manufacture 

Ordinarily, modern ion exchang! 
resins are made in bead form, large!) 
as nearly perfect spheres (see Fig 
2, p. 138) by suspension poly- 
merization. Some resins of both 
types are made by condensation !t 
actions and the resin is crushed ‘ 
the proper particle size. The usual 
diameter of the resin beads os 
particles is approximately 0.9 mil 
meter. | 

Many considerations, princip@! 
those revolving about the end us 
of the product, enter into the man 
facture of ion exchange resins. So™ 
of the properties that are varied t 
suit the application are particle s* 
porosity or degree of cross-linkiné 
and type of functional group. 0: 
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TYPICAL PHYSICAL PROPERTIES OF VYGEN 100 





INTRINSIC VISCOSITY 





1.03 





BULK DENSITY gm/cc 





0.5 





BULK DENSITY Ibs/ft® 





31 





SPECIFIC GRAVITY 





1.4 











COMPOSITION 





100% PVC 

















LOSS IN WEIGHT ON HEATING 











0.5% 


















Chemical Livin 


GENERAL 


THE GENERAL TIRE & RUBBER CO. 


Ling hhog OLS 


/) ; 
Ugh Chemittuy 


*T. M. G. T. & R. Co. 


General Tire also produces . «; 


Gen-Flo* (Paint Latex) e Gen-Tac* (Viny! Pyridine Latex) ¢ Kure-Blend MT® (Accelerator Masterbatch) ¢ Glykon* (Polyester 
Resin) © Polystop® (GRS Shortstop) 









There’s plenty of talk about quality vinyl resins but 
this chart shows at a glance how to recognize one. 
Vygen 100* is General’s new polyvinyl chloride resin 
which is actually tested in fabricating equipment be- 
fore being released to the industry. In addition, every 
phase of production is controlled by the finest system 
of instrumentation available anywhere today .. . the 
result is uniform sustained quality. 

Vygen 100 is available in quantity. For samples 
and literature write to The General Tire & Rubber 
Company, Chemical Division, Akron, Ohio. 
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course, the type of polar groupings 
in the resin is nearly always the 
most important factor in choosing a 
resin for a particular job. Among 
the major producers of ion exchange 
resins in the United States are Rohm 
& Haas Co., The Dow Chemical Co., 
Permutit Co., and Chemical Process 
Co. 


Operation and Equipment 


Basically, ion exchange resins are 
employed in the form of a fixed bed, 
usually occupying half of a cylindri- 
cal shell or column. The size of the 
unit may range from less than 1 cc. 
of resin for biochemical research to 
a volume of over 300 cu. ft. of resin 
in a single column for municipal 
water treatment. 

Industrial units usually consist of 
steel columns equipped with distrib- 
utors for the introduction of the 
solution to be treated into the top of 
the column. The bottom of the col- 
umn is equipped with some under- 
drain system and distributors for 
the “backwash” operation. 

The three basic steps in columnar 
ion exchange operation are: first, ex- 
haustion, in which the solution to be 
treated is passed through the resin 
bed (usually downflow) until leak- 
age of the ion, which it is desired 
to remove, occurs; second, back- 
washing, which is the reclassification 
and cleaning step performed by the 
introduction of water through the 
bottom of the unit, thereby expand- 
ing the resin bed into the free space 
above; and third, regeneration, 
which is the treating of exhausted or 
“loaded” resin with a relatively con- 
centrated solution of electrolyte 
chosen to return the resin to its orig- 
inal form and remove the exhausting 
ions from the bed. Other steps such 
as rinsing and air-mixing may be 
desirable in certain applications. 


Water Conditioning 


The current uses of ion exchange 
resins are many and include: water 
conditioning, metallurgical applica- 
tions, pharmaceutical and medical 
applications, industrial uses, and 
analytical chemistry. 

Water conditioning is by far the 
largest single application of ion ex- 
change resins. 

First, water can be softened by the 
removal of the hardening agents, 
calcium and magnesium ions. These 
ions in hard water cause a great deal 
of economic loss to industry by cor- 
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Courtesy Rohm & Haas Co. 
Fig. 2——Photomicrograph of some com- 
mercially available ion exchange resins 


rosion and pipeline scale formation. 
They are highly objectionable in the 
home because they decrease washing 
efficiency, forming soap scums and 
increasing soap consumption. These 
ions may be removed by passing the 
water through a bed of cation ex- 
changer in the sodium form. The 
resin, when saturated with the hard- 
ness-causing ions, is regenerated 
with a brine of about 10% concen- 
tration. 

Second, water can be deionized by 
the removal of all or nearly all of 
the dissolved ionic materials. Many 
industries require water of this 
chemical purity for a variety of pur- 
poses including photographic proc- 
essing, television tube manufacture, 
high-pressure boilers, pharmaceuti- 
cal manufacture, and many others. 
There are two basic methods of de- 
ionizing water, both requiring a 
combination of cation exchanger in 
the hydrogen form and an anion ex- 
change resin in the alkaline form. 

The first system of deionizing 
water employs two or more beds, in 
which the water is contacted first 
with one resin and then the other. 
Salts contacting a cation exchanger 
in the hydrogen form will be con- 
verted to the corresponding acid. 
Then, as the effluent from this col- 
umn is passed through the free base 
form of the anion resin, it will be 
neutralized. The order of contact 
with the two resins can be reversed 
if desirable. By this method, water 
containing less than two parts per 
million dissolved solids can be 
achieved. 

The other system employs a mix- 
ture of both resins, know as a Mono- 
bed* resin, in a single column. This 


* Trademark, Rohm & Haas Company 























mixed-bed process is able to Produce jons. 
extremely high-quality water hy can b 
forcing the ionic equilibrium to Gold 
completion. In this method the ty, [MBnide 
resins are intimately mixed and any one 0 
acid produced is immediately ney. cover 
tralized. Similarly, alkalies are jm. classi 
mediately removed from the field of 
reaction. The Monobed technique js 
capable of producing water with an tion ( 
electrical resistance of 20 to 30 mil. also 4 
lion ohm-cm. (3). Distilled water has many 
a resistance of about 500 thousang Jmresins 
ohm-centimeters. Met 

Since water normally contains only waste 
a very small quantity of dissolve of coy 
solids, the ion exchange proces tion 
which removes these from the water. baths. 
is ordinarily very much cheaper than metal: 
distillation which, in effect, removes value 
all of the water from the dissolved be rel 
solids. As in the multiple-bed de. order 
ionization system, the two resin tion p! 
components must be regenerated 
with acid (for the cation resin) and 
caustic (for the anion resin). To do 
this, the resins in the Monobed are 
separated by backwashing. Since ceutic: 
the newly developed anion exchang- streptc 
ers are the less dense, they rise to broths 
the top of the bed and the cation Spor thi 
resin sinks to the bottom. The resins ME Droth 
are regenerated separately by means the re: 
of a distributor located at the inter- tively 


jon e? 
the W 


Pha 


Mos 
of ion 


‘face between the two resins. Alter moved 


regeneration and rinsing, they are Jon 


remixed by means of air-blowing Hemov 
from the bottom of the unit. dinary 

Third, water is often dealkalized Himdenal 
by passing it through an anion ex- acid in 
changer in the chloride form. Ca- @kalos 
bonate and bicarbonate ions are re- body's 
placed with chloride ions, resulting rapabl 
in a lowering of the alkalinity of the pre us 
water. Of course, by passing the ¢l- ive he 
kaline water through a cation ¢x- 
changer in the hydrogen form, water 













treatm: 
‘umule 


can also be dealkalized or neuttal One 
ized. Ordinarily, only part of the fe 
stream is passed through the resi! +” 

in the 


and the acidic effluent is blended 
with the rest of the stream for neu 
tralization. This blended stream § 


nplea: 


(6). T 











passed through a deaerator to rt greton 
move the carbon dioxide formed. | Bch by 
There are many variations a tliming 
combinations of the above met est the 
tioned water treatments and further pence — 
information in this field is contain pees 
in a recent book (4). tei 
Metallurgical Applications poftenit 
Ion exchange resins are being ~~: ¢ 

ployed and investigated in the treat — 
ment of dilute solutions of metallt cotin 
on Exe 
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ions. Coppe’, cobalt, zine, and nickel 
% can be recovered from mine waters. 
. Gold has been recovered from cya- 
nide leach liquors. lon exchange is 


* one of the methods used for the re- 
eu. covery of uranium. Perhaps the 
im- classic metallurgical application of 
d of Hi ion exchange resins is to be found in 
e is the work of Spedding in the separa- 
1 an tion of rare earths (5). This serves 
mil- also as an excellent example of the 


has many chromatographic uses of these 


































resins. 

Metals can also be recovered from 
waste solutions such as the recovery 
of copper from rayon process solu- 
tion and chromium from plating 
baths. Not only are some of these 
metals recovered for their economic 
value but in many cases they must 
be removed from plant effluents in 
order to avoid serious stream pollu- 
tion problems. 
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ated A ‘ 
val Pharmaceutical and Medical 
» do Most important single application 


of ion exchange resins in pharma- 
ceutical chemistry is the isolation of 
streptomycin from fermentation 
broths. A carboxylic resin is used 
for this process in which the filtered 
broth is passed through a bed of 
the resin. The streptomycin is selec- 
tively retained and subsequently re- 
fter moved by elution with dilute acid. 
are Ion exchange resins are used to 
ving remove excess gastric acidity in or- 
dinary acidosis or in combating duo- 
ized denal ulcers. The resins adsorb the 


exe acid in the stomach without causing 
Car: Meelkalosis or disturbances of the 
re- fDody’s mineral metabolism. Resins 


ting capable of adsorbing sodium ions 
the are used in certain cases of conges- 


» ale tive heart or kidney disorders. This 
ex- Me vcatment reduces the excessive ac- 
vater cumulation of water in body tissues. 
ral One of the novel uses of resins in 
the Mimmthis field is the detection of achlor- 
sit dria (lack of hydrochloric acid 
rded f” the digestive tract) without the 
net npleasant intubation techniques 
nis (6). The resin carries the quinine 
~ ‘ation which is replaced in the stom- 

ach by the hydrochloric acid and 
and timinated in the urine. A simple 
nef est then shows the presence or ab- 
thet *nee of hydrochloric acid in the 


ined tomach. 


Other uses in the field of medi- 
ine include the decalcification or 
{ blood to prevent coagu- 
em- ‘tion during storage and the purifi- 
eat ‘ation of vitamins and alkaloids. 
alli cotine, hormones, muscle extracts, 


; Poftening , 


ynds on Exchange Resins 





and a host of other biological prepa- 
rations are being processed with ion 
exchange resins. 


Industrial Uses 


In recent years ion exchange has 
become a very important unit opera- 
tion in industrial chemistry as a re- 
sult of the advent of new synthetic 
resins. These products are charac- 
terized by their excellent physical 
stability and their chemical resist- 
ance to a wide variety of solvents 
and reagents. Previously, only the 
natural or synthetic gel zeolites 
were available, which were limited 
to sodium cycle exchange and were 
unable to withstand extremes of 
temperature, aggressive chemical at- 
tack, and long-term operation. The 
new plastic exchangers heralded 
and continue to mark a new era of 
chemical technology. 

One major use of basic anion ex-~ 
changers is the removal of acidic 
contaminants from industrial prod- 
ucts. The list includes the removal 
of formic acid from formaldehyde, 
acidic catalysts and inhibitors from 
polymerization processes, and re- 
sidual acids from fine chemicals and 
solvents. 

Glycerol and other polyhydric al- 
cohols are treated by a deionization 
process similar to that used for wa- 
ter. Sugar syrups are prepared by 
the deionization method using 
Monobed resins in which extremes 
of pH changes are avoided. 

The economical recovery of acidic 
products formerly discarded has 
been made possible by the modern 
ion exchange resins. The recovery 
of fatty acids from soap wastes, cit- 
ric and tartaric acids from citrus 
wastes, and amino acids from a host 
of waste solutions are among the 
examples. Amino acid mixtures can 
be separated into their basic com- 
ponents by a proper choice of resins 
and conditions. 

The resins have invaded the field 
of catalysis, promoting reactions like 
the benzoin condensation, cyano- 
ethylations, and the inversion of 
sucrose. Such catalysts can, of 
course, be separated from the prod- 
ucts by simple decantation or filtra- 
tion. The resins do not pose the 
problem of serious corrosion as do 
other acid and base catalysts. A very 
recent advance showing great prom- 
ise is the use of strong acid cation 
resins as catalysts in epoxidation re- 
actions using hydrogen peroxide. 


The list of industries that today 
are using the various ion exchange 
processes to advantage in water 
treatment is too long for enumera- 
tion here. 


Analytical Chemistry 


The list of new ion exchangers 
was greeted with great enthusiasm 
by the analytical chemist. These 
products provide many new and po- 
tent tools in analyses of all types. 
An excellent text has been written 
on these applications (7), a few ex- 
amples of which are the removal of 
interfering phosphates from alkali 
metal determinations, the analysis 
of sulfur in pyrites, and the deter- 
mination of minute quantities of 
copper in milk. The separation of 
isotopes prior to analysis and the 
analytical separation of rhenium 
and molybdenum by ion exchange 
have been reported recently. 


Recent Innovations 


Two important new applications of 
ion exchange, which do not fall into 
the general categories mentioned 
above, deserve mention. 

The first of these, called “Ion Ex- 
clusion” has been reported by The 
Dow Chemical Co. This process in- 
volves the separation of un-ionized 
or weakly ionized substances from 
more highly ionic materials. The 
highly ionic material is restricted in 
its entry into the resin to maintain 
the ionic (Donnan) equilibrium on 
both sides of the resin-solution in- 
terface. Since the Donnan equi- 
librium considerations do not apply 
to the un-ionized substance, it can 
be absorbed by the resin and sepa- 
ration is thereby effected. Two ex- 
amples of this process are the sepa- 
ration of acetic acid from sulfuric 
acid and the separation of mineral 
contaminants from certain alcohols 
such as glycerol or ethyl alcohol. 

One other new application which 
has gained even greater prominence 
is the use of ion exchange materials 
in the form of films or membranes. 
These membranes, used to separate 
the compartments of electrolytic 
cells, are capable of restricting the 
ionic migration in such cells almost 
exclusively to ions of one sign, i.e., 
either cations or anions. The use of 
these membranes permits the pro- 
duction of chloride-free caustic, the 
splitting of salts into their compo- 
nent acids and bases, neutralizing 


waste pickle-liquors for disposal 
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Granulated and Pelletized 


Plastic Scrap 
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Reprints of articles, features and advertise- 
ments that appear in this publication are 
often surprisingly inexpensive when ordered 
in quantity. Many companies make it a prac- 
tice to have stories which have a bearing on 
their business reprinted for distribution to 
their own personnel, customers, prospects, 


stockholders or to other interested groups. 











lf, at any time there is or has been something in 
Modern Plastics magazine or the Encyclopedia 
Issue which you can use in reprint form, in quan- 
tities of 100 covies or more, write and quotations 


will be furnished promptly. 


INDUSTRIAL MAGAZINE SERVICE 
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with recovery of the acid, ang 
others. Perhaps the most : 
application of these so-called “perm. 
selective” membranes is their Use in 
the economical desalting of brackish 
water. As the world’s water supply 
becomes more and more critical, this 
process holds great promise of mak. 
ing sufficient water available for jp. 
rigation, live-stock, and manutac. 
turing processes in areas where the 
mineral content of the water makes 
such activities presently impossible 
Literature on the topic is enop. 
mous and the reader might consyl 
the review articles listed below (8) 
(9) for a more complete picture, 
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MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


COATING RESINS 


Ever since its founding in 1921, Durez has concentrated its activities on the 
phenolic molding compounds and resins, the most versatile of all plastics. 
Much specialized experience has been acquired in developing, producing, 
and applying these materials to the needs of industry. 


Research carried on by Durez has played an important part in improving the 
characteristics of phenolic materials, and in creating new ones. Molding com- 
pounds have been found for new fields of usefulness and higher standards of 
performance. The use of resins has been extended across a broad industrial front. 


Durez technical representatives work freely with molders and manufacturers 
in the application of phenolic materials to their specific needs. Backed by 
recognized engineering and chemical research facilities, their assistance is 


available at all times in meeting design, structural, and production problems. 









































Durez thermosetting phenolic molding compounds embody mechanical, ele. ical and 
chemical properties in hundreds of combinations, each designed to meet, w : 
tended range of application, a given set of requirements. Close control of . 
processes assures the user of the uniformity between batches and shipmeni: 
molding success is dependent. An important economy factor is that many o/ 
pounds can be molded with automatic equipment, while compression, transfer, 
presses can be used. 


MOLDING COMPOUNDS 











MATERIALS PROPERTIES 
Speci- Water Flex- impact Heat°F _Diel. Power 
fic Absorp- ural FP inch re- Strength Factor 
Filler Gravity _ tion PSI notch sist V/m-s/t 1000 KC 
Cases, housings, cab- 
GENER AL-PURPOSE rr and large and 
265 Fastest production. Wood Flour} 1.38 | 0.5 9,000 | 0.32 }275 | 350 |0.04 small parts of many 
page rs age 
ally anced char- 
791 Most versatile. Wood Flour} 1.37 | 0.7 {11,000 | 0.30 | 310 325 0.03 acteristics are de- 
sired. These are the 
11540 Highest quality. Wood Flour] 1.37 | 0.6 |11,000 | 0.35}320 | 350 | 0.035 | lowest cost phenol- 
ic materials. 
IMPACT 
1544 Highest impact in granular | Wood Flour] 1.37 | 0.7 |11,000 | 0.40]300 | 350 | 0.04 Telephone parts, 
n ‘ bushings, caster 
type material. and Flock iin ‘teal nats 
1900 Medium impact nodular Fabric 1.42 11.2 {10,000 | 0.6 | 330 300 0.06 pulleys, and other 
type material. comenens pes 
ow . to rough handling or 
14482 High impact. Fabric 1.38 11.0 {10,000 | 1.8 | 285 350 0.04 heavy weer in amie 
16221 Highest impact. Fiberglas®® | 1.90 |1.0 |25,000 {17.0 | 600 350 | 0.02 ice are molded of 
16840 Low modulus of elasticity |Rubber and | 1.29|1.6 | 8,200 | 0.421230 | 375 |0.09 | impact phenolics. 
—resilient. Wood Flour 
Closures for medi- 
NON-BLEEDING cinal, cosmetic. and 
3949 General-purpose, Wood Flour | 1.38 [0.8 | 9,000 | 0.30 |325 | 200 | 0.05 y oa packaged <r 
minimum odor. y to &, especially 
ose containing liq- 
uids with alcohol. 
3971 Fast cure, good finish. Wood Flour | 1.38 | 0.5 9,000 | 0.30 | 300 260 0.05 The rape ga 
ance is excellent. 
a Le Ve eee Hn: FE SE OSE See 
ELECTRICAL Radio, TV transform- 
2271 High dielectric strength at |Wood Flour |1.37 |0.7 |10,0G. | 0.30 |290 | 350 /|0.03 er, X-ray, switch, ap- 
elevated temperatures. ee, po Me 
16090 Good arc resistance. Mineral 1.67 | 0.4 8,500 | 0.42 | 300 400 /|0.05 parts requiring ex- 
cellent dielectric and 
16274 Low dissipation factor, high | Mineral 1.75 10.06 | 9,500 | 0.30 |285 | 375 [0.013 | low-loss values. 
volume resistivity. 
HEAT-RESISTANT Blosteis lena ead 
cooking utensil han- 
55 Goad impact strength with | Mineral 1.61 |0.5 8,500 | 0.4 {320 300 0.14 dles, toaster and cof- 
excellent heat resistance. and Flock 5 fee-maker parts, and 
other applications 
1308 Most versatile. Mineral and | 1.57 |0.4 9,500 | 0.28 | 300 350 0.05 where high heat-re- 
Wood Flour ge - epee 
or durability an 
14893 Highest resistance. Mineral 1.54 10.2 3,000 | 0.24 | 330 275 0.12 safety. 
SPECIAL PROPERTY Textile machinery 
75 Maximum resistance to 1.38 |0.4 | 8,000 | 0.22 |320 | 230 |0.045 |parts, chemical-re- 
acids, mild alkalies. — _—e 
13856 Good impact, excellent | Flock 1.41 |1.0 | 9,500 | 0.55 }330 | 200 /0.05 [ditto parts for 
resistance to water. direct metal plating, 
14900 Good impact, dimensional | Flock 1.38 |0.4 9,000 | 0.34 |330 | 250 /|0.05 and other applica- 
stability, gloss, water resis- tions requiring un- 
tivity. usual combinations 
15528 Non-corrosive, Flock and 1.38 |1.0 [10,000 | 0.28 | 300 325 {10.04 of properties. 
general purpose. Wood Flour 
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USES 





Durez phenolic resins have an unusually widespread application in industrial processes. 





They are used as bonding and impregnating media, adhesives, insulating bonds, and cast- 
ing material. The properties for which Durez molding compounds are known are often 
available in even higher degrees in the resins themselves, while experience has shown 
that these resins frequently serve to improve the inherent properties of the base material. 
The uses shown below may serve to suggest new developments where a similar resin or 
process may be applied with profit. 


INDUSTRIAL RESINS 


HARDNESS 
MECHANICAL 


CHEMICAL 


BRAKE LINING BONDING 


Automotive and aircraft brake lin- 
ings, brake blocks, and clutch fac- 
ings bonded with Durez resins 
wear longer. Stopping is easier 
and safer. Resins increase resistance 
to heat, water, oil, and grease. In 
lining-to-shoe bonds they elim- 
inate the need for rivets. 


IN ACID-PROOF CEMENTS 


Pickling tanks, fume stacks, ab- 
sorption towers, floors and other 
units lined with acid-proof brick 
require an equally acid-resistant 
cement. Durez furfuryl-alcohol res- 
ins in mortars enable such equip- 
ment to be used interchangeably 
in contact with acid or alkalies. 


WOOD WASTE BONDING 


Sawdust, shavings, and cuttings 
formerly wasted are mixed with 
Durez resin to make structural 
sheets and molded toilet seats, 
shoe forms, and other products. 
Resin helps make board sheets 
dense, strong, free from warp, and 
highly resistant to deterioration. 


CASTING RESIN 


Parts can be produced quickly and 
at low cost with Durez liquid cast- 
ing resin. The resin is cast without 
the use of pressure, sets fast, re- 
quires only a mild bake, and is 
advantageous for short-run, model 
or prototype work, masking fix- 
tures, novelty casting, foundry pat- 
terns, and special parts. 


PROPERTIES 
ELECTRICAL 


2.5 to 3.0 (Moh scale) 


Transverse (flexural) 11,000 Ibs. p.s.i. Impact 
(Izod) 0.22 to 0.25 ft. Ibs. p.s.i. Tensile 5,000— 
6,000 Ibs. p.s.i. 


Insoluble in acids, mild alkalies, and all organic 
solvents. Affected by nitric and sulfuric acids and 
etched by strong sodium hydroxide. 


CARBONIZATION 


IN RUBBER COMPOUNDS 


Durez resins are used in compound- 
ing stocks for shoe soles and heels, 
tool handles, and other moldings. 
Hardness, stiffness, and resistance 
to abrasion, chemicals, and heat 
are improved. Resins also contri- 
bute to vulcanization in acrylo- 
nitrile rubber compounds. 


ABRASIVE BONDING 


High heat resistance is an impor- 
tant property in Durez resins used 
to bind abrasive grains in grinding 
wheels, abrasive paper, and abra- 
sive discs. Durez-bonded wheels 
can be run safely at unusually high 
speeds and operating tempera- 
tures, and give long service. 


IN ELECTRICAL PARTS 


Insulation for parts such as resistors, 
condensers, coils, and capacitors 
is provided by a dense, strong 
coating formulated with a specially 
developed Durez phenolic resin. 
In this material electrical proper- 
ties are combined with heat insula- 
tion and elimination of the harmful 
effects caused by exposure to high 
humidity. 


SHELL MOLDS FOR 
METAL CASTINGS 


To make the new shell molding 
process of greater value in stand- 
ard foundry operations, Durez has 
developed a specially formulated 
bonding resin. With this resin, 
foundrymen produce molds with 
high strength at pouring tempera- 
tures, minimum curing cycle, ex- 
cellent pattern detail. 


Dielectric strength up to 600 volts per mil. 
Power factor (one million cycles) of 2.2%. 


398°F. 814 hours—None 
482°F. 2 hours—Slight 
527°F. % hour—Slight 
572°F. 1/4 hour—Slight 

















Durez coating resins differ from other types in being soluble or readily disp. sible jn 
drying oils to produce varnishes and enamels. Specific characteristics of the 01 soluble 
resins are their ability to produce brushing and spraying finishes which have re. arkable 
acid-, alkali-, and water-resistance, durability, and gloss retention. The resins ; terially 
improve gloss, toughness, and mar-proofness in printing inks. In “‘no-rub" wax emulsions 
they enhance all desired properties. 

















COATING RESINS _ 


IN VARNISHES 
AND PAINTS 


In os to the terpene phenol- 
ics, Durez produces a group of 
100% pure phenolic oil soluble 
resins that make oleoresinous var- 
nishes more resistant to chemical 
and weather conditions and to 
wear. They are used for marine, 
architectural, furniture and floor 
finishes of many types. 


PROTECTIVE COATINGS 
AND SANITARY 
LACQUERS 


Durez thermosetting resins form 
protective coatings by themselves 
and are used in the chemical pro- 
cess industries. A special Durez 
resin employed in sanitary lac- 
quers for metal containers is odor- 
less and non-toxic, and cures to a 
pale, transparent film with chem- 
ical- and solvent-resistance. 





IN PRINTING INKS 


Durez terpene phenolic resins pro- 
duce fast-drying heat-set printing 
inks. The resins have the further ad- 
vantages of making these inks 
tough, mar-proof, glossy, and non- 
penetrating. Resins also impart 
wanted properties to litho inks and 
felt-base flooring print paints. 


IN “NO-RUB" 
WAX EMULSIONS 


Durez resins produce no-rub wax 
emulsions which have excellent 
water resistance and wearability, 
improved slip resistance and gloss. 
On tile, cement, linoleum, and 
other floors, the Durez-and-wax 
polishes stand up for long periods 
under rough treatment. 
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DUREZ PLASTICS DIVISION 


Hooker Electrochemical Company 
88 WALCK ROAD NORTH TONAWANDA, N. Y. 












































Recent Development 

amed-in-place expansible resins 
yi-Isofoam, Isocyanate Products, 
), based on reaction products of 
isocyanates, are available as 
p-part liquid formulations. The 
terial is self-cured to produce a 
density product suitable for 
ny applications. Its poor heat con- 
ance properties and its resist- 
» to moisture and mold make it 
table for insulating home freez- 
; refrigerators, water coolers, and 
her refrigerated units. Other po- 
tial uses are as insulation for low- 
perature lines and low-pressure 
eam lines, in sandwich construc- 
ms for prefabricated building 
els, and in reinforcing various 
ctural members and units in the 
rcraft and automotive fields. 





ESINS based on_ isocyanate 
blymers are a relatively new entry 
the plastics field, but their versa- 
ity practically insures commercial 
ess. They can be _ foamed, 
olded, drawn into fibers, and used 
adhesives, elastomers, and coat- 
g compositions. 

Several types of polymers can be 
spared with isocyanates. For ex- 
nple, polyurethanes are prepared 
y reacting polyisocyanates with 
llyhydroxy compounds, such as 
yeols and polyesters terminating 
hydroxyl groups. Polyureas are 
Mtained from polyisocyanates and 
lyamino compounds, such as dia- 
ines. Polyamides result from the 
action of polyisocyanates with 
blycarboxylic acids. The term “iso- 
janate resin” is most commonly 
ed for the polyurethane type of 
PSin. 

The development of polyure- 
anes had its origin in the rela- 
ely unsuccessful search of I. G. 
arbenindustrie for fibers equal to 
better than nylon. (The first com- 
ercial polyurethane was _intro- 
uced in Germany in 1940.) In 
eneral, fibers produced from poly- 
rethanes can match nylon in 
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earch Laboratories. 
immarizing Recent Development 
were prepared by the editors. 


Styanate Resins. 


strength, and they have lower water 
absorption and better weather re- 
sistance and electrical properties. 
On the other hand, their melting 
points are much lower than those of 
nylon resins (150 to 200° C.), spin- 
ning is difficult, and the range of 
applicable dyes is limited. 

The special properties of the poly- 
urethanes cannot be denied recog- 
nition, however, and they have rap- 
idly gained firm footholds in other 
fields. The greatest commercial ac- 
tivity is in foams and elastomers. 
Polyurethane foams are already 
challenging latex foams in several 
markets. Solid rubber prepared 
from elastomeric polyurethanes 
promises to be the toughest rubber 
yet developed. 


The isocyanate foaming resins can 
be foamed in place without the ap- 
plication of heat and with very 
simple equipment. The foams pro- 
duced can be flexible or rigid, dense 
or light. 

The first step in the preparation 
of an isocyanate foam is the reaction 
of a diisocyanate (usually tolyl di- 
isocyanate) with a polyester. This 
results in the formation of a long- 
chain polyurethane. Addition of 
water (and/or acid) to the reaction 
mixture causes cross-linking of the 
polyurethane chains, releasing car- 
bon dioxide which serves as a foam- 
ing agent. If the original polyester 
has a high acid number, reaction of 
the diisocyanate with carboxyl 
groups will also produce carbon di- 
oxide. 

The foaming reaction is exother- 
mic and causes a temperature and 
pressure increase sufficient to com- 
plete the curing of the polyester 
component. The expanded plastics 
generally harden within a few 
hours; maximum structural strength 
is attained within 24 hours. 

By using as the diisocyanate com- 
ponent reactive diisocyanate-carry- 
ing compounds of relatively slow 
action, it is possible to extend the 
time before foaming starts, and to 
minimize the amount of free diiso- 
cyanate, which could constitute a 
hazard if ventilation is poor. A suit- 
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able carrier may be obtained by 
prereacting the diisocyanate with a 
relatively small amount of the poly- 
ester. 

The composition of the polyester 
and the ratio of diisocyanate deter- 
mine whether the finished foam will 
be flexible or rigid. Flexible foams 
require 15 to 40 parts of diisocya- 
nate te 100 parts of polyester; rigid 
foams require 60 to 100 parts of di- 
isocyanate. The foam density is 
regulated by controlling the extent 
of the reaction between the isocya- 
nate and water. Fillers such as alu- 
minum powder can be added to 
increase density and improve com- 
pressive strength. The foams are 
also compatible with flame retard- 
ants such as the allyl aryl phos- 
phonates. 

The isocyanate foaming resins 
are usually marketed as two-com- 
ponent systems which require only 
mixing before use. The chemicals 
may be mixed in any suitable con- 
tainer, by hand or mechanical mixer, 
depending on the size of the batch. 
Care must be taken not to expose 
the polyester-isocyanate mixes to 
atmospheric humidity before foam- 
ing, as this exposure could cause 
them to gel prematurely. 

Dual-chamber spray guns are 
available in which the resin and 
catalyst are mixed during atomiza- 
tion. These guns are particularly 
useful for applying foam insulation 
on flat surfaces. When the chemi- 
cals are sprayed under pressure in 
a very small mixing space, it is pos- 
sible to mix all the components in a 
single chamber. This makes possible 
small portable foaming tools, adapt- 
able for use on the production line, 
in shipyards, or in the building con- 
struction industry. 

In addition to foaming-in-place 
applications, the isocyanate resins 
may be prefoamed in a mold or 
cavity and then used in subsequent 
assembly, for example, in sandwich 
construction. Molds used for this 
purpose should preferably be of 
metal (cast aluminum, Meehanite, 
or Kirksite), but wood and plastic 
molds may be used. Either a parting 
agent, chosen from paraffins or 
mineral oil, should be used, or the 
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mold should be lined with poly- 
ethylene. Machines for making foam 
blocks of unlimited length are avail- 
able from Mobay Chemical Co. (a 
subsidiary of Monsanto Chemical 
Co. .and Bayer of Germany). 

The rigid isocyanate foams have 
outstanding tensile, compressive, 
and shear strengths, excellent im- 
pact and vibration resistance, and 
good dielectric properties. They ad- 
here to a wide range of substances 
and provide about the same insulat- 
ing value as cork and less than half 
the weight. 

The rigid foams are used to fill 
and strengthen aircraft structures, 
such as radomes, ailerons, rudders, 
elevators, and wing tabs. They are 
used for insulation in plane venti- 
lating systems, houses, and refrig- 
erators, and as core in structural 
sandwich construction. Their prop- 
erties of light weight and closed cell 
structure make them attractive for 
the construction of nonsinkable 
boats and pontoons. Foamed-in- 
place resins may be used for insu- 
lation around pipe fittings and simi- 
lar applications. 

The advantages of the flexible 
foams as cushioning and padding 
materials have attracted the interest 
of the automobile, furniture, carpet- 
ing, clothing, and many other in- 
dustries. In contrast to latex foams, 
the flexible isocyanate foams can be 
sewn, stand up well to laundering 
and dry cleaning, can be made 
flame-retardant, and have excep- 
tional resistance to ozone and sun- 
light. The flexible foams have out- 
standing abrasion resistance and 
tensile strength, but their compres- 
sion recovery is lower than that of 
comparable latex foams. A potential 
application is foamed-in-place pot- 
ting of electronic equipment for 
protection against severe vibration 
shock. 

One of the major obstacles to ex- 
tensive commercial development of 
foams, as well as other products 
based on the isocyanate resins, has 
been their higher cost in compari- 
son with competitive materials. The 
higher cost stems from the cost of 
the diisocyanate raw material. But 
announcement by several major 
chemical firms of plans for large- 
seale production of diisocyanates 
makes removal of this obstacle fore- 
seeable. These firms are E. I. du 
Pont de Nemours and Co., Inc., Mo- 
bay Chemical Co., and National 
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Aniline Div. of Allied Chemical and 
Dye Corp. Other firms producing 
isocyanates include the Carwin Co. 
and Westvaco Chlor-Alkali Div. of 
the Food Machinery and Chemical 
Corp. 


Elastomers 


The isocyanate-polyester reaction 
can also be used to produce a solid 
rubber. In making this product, 
other diisocyanates (usually naph- 
thalene diisocyanates) are preferred 
to tolyl diisocyanate and conditions 
are arranged so that little or no 
foaming takes place. The final cur- 
ing or vulcanizing is carried out 
with water, glycols, diamines, or 
more diisocyanate. These agents 
cause cross-linking of the long 
polyurethane chains into a tough but 
flexible three-dimensional network. 

Isocyanate-polyester rubber has 
extraordinary abrasion resistance. 
It has been predicted that passen- 
ger-car tires made of this rubber 
will last 100,000 miles. The new rub- 
ber also has ozone resistance and 
tensile strength (over 10,000 p.s.i.) 
far superior to those of natural rub- 
ber and synthetic GR-S. It has ex- 
cellent oil resistance, fair resistance 
to dry heat, but poor resistance to 
extremes of temperature. It is at- 
tacked by acids and alkalies. 

Several of the major rubber firms 
have developed experimental iso- 
cyanate-polyester rubbers (e.g, 
Goodyear’s Chemigum SL and Du 
Pont’s Adiprene B) and are inves- 
tigating potential applications. How- 
ever, the higher cost of these rub- 
bers in comparison with GR-S or 
natural rubber has prevented their 
full commercial realization. Also, 
processing is difficult, and adhesion 
and compounding problems have 
only been partially solved. 

It is not unlikely that the excep- 
tional wear resistance of the isocy- 
anate-polyester rubber will out- 
weigh its cost disadvantage in one 
market, heavy-duty truck, bus, and 
aircraft tires. Other potential uses 
are for conveyor and driving belts, 
shoe heels and soles, friction wheels, 
hydraulic gaskets, oil seals, and re- 
lated products. 

The elastomeric polyurethane res- 
ins make good coatings for improv- 
ing wear resistance and general 
weathering characteristics. Elasto- 
mers of this type can also be cast in 
liquid form. 

In compounding polyurethane 














rubber, the addition of plastic; 

usually acts only for quality 
tion. Internally plasticized polyure, 
thanes, however, are in develo 
ment. They can be prepared 
including hydroxy-rich Plasticizen 
in the polymerization mixture 
isocyanate and polyhydroxy com. 
pound. The resultant elastomers ane 
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colorless, water-white, and trans. on 
parent. They are also tough, stable F hicl 
to light and heat, and insensitive {, r : 
water, and have good adheiy aaa 
qualities. Possible applications jp. ‘th 
clude specialty casting resins, opti ” we 
cal cements, and interlayers {y we 
safety glass. Certain of these resins ives 
have great affinity for glass ay ticall 
bond so firmly that under load thp we 
glass fails rather than the bond. i] 
easil; 
Adhesives 

The polyurethanes have ceriaiy 

properties that make them logic, 
choices for the production of adhe. In 
sives. They can be polymerized in eral | 
the presence of the materials to has 2 
bonded, which generally favors , ards 
good bond. Also, the diisocyanate come 
component is so reactive that it i of u 
very likely to find groups of attach- None 
ment on adjacent surfaces. If an ex- to fir 
cess of diisocyanate is used in pr- types 
paring the adhesive, all reactiv hesio 
hydroxyl groups will be covered and weat! 
water sensitivity therefore is re are 
duced. some 
The polyurethane-based adhesives for a 
are very effective on metals tha Th 
form oxide coatings, such as steel ally 
aluminum, and magnesium, as wel viny] 
as on glass and many plastics. They stren 
are among the very few adhesives ance. 
effective for Buna rubber. They al prop 
show promise for metal-to-metd wire 
bonding in extreme low-temper Othe 
ture applications. coati 
The principal disadvantages of the magr 
polyurethane adhesives are the it- ings 


convenience of using a two-compt 
nent system and the short storag 


life of the components. The fabr- Al 
cator must prepare the adhesive # were 
the time of assembly, which i veloy 
volves handling the active isocy* resin 
nate and using rapid productia tages 
schedules. As with foams, the ust that 
of slow-acting diisocyanate care" coati 
makes possible some improvemens fore, 
in handling time and care require print 


Hybrid polyurethane - polyu' HE mol 
adhesives have been developed th! have 


have a considerably longer storé prop 
life than the straight polyurethane dout 
resins. The base of these adhesive Pr 
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TS ate pressure. The exposure to air re- 
trans. sults in the formation of polyureas 
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tive ty 
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hesive Polyisocyanates alone or blended 
Sin with elastomers may provide very 
Opti versatile adhesives. Development 


Sho work has indicated that these adhe- 


resins sives are capable of bonding prac- 
$ and tically any combination of elasto- 
rd the mers to metals and to fabrics, are 
d easily applied, have good oil and 


solvent resistance, and yield good 
mechanical properties. 
ertain 


ogica Coatings 
adhe- In the surface coating field, gen- 
ed in eral acceptance of the polyurethanes 
to be has also been hampered by the haz- 
Ors a ards of handiing the isocyanate 
anate component and the inconvenience 
it i of using two-component systems. 
tach- Nonetheless, these resins are bound 
N eX to find increasing application in all 
pre- types of coatings where extreme ad- 
active hesion, tenacity, and exceptional 
d and weathering and chemical resistance 
} Te are important enough to warrant 
some extra care and arrangement 
SIVes for application. 
that The urethane coatings are gener- 
- ally superior to rubber and poly- 
wel vinyl chloride coatings in tear 
They strength, aging, and water resist- 
- ance. Their excellent dielectric 
r also 


properties make such applications as 


netal wire coating and insulation likely. 
era: Other potential fields are in can 
coating, protective coatings for 
f + magnesium, iron, and zinc, and coat- 
> Me ings for textiles. 
npo- 
rage Other Applications 
a Although molding compounds 
7 were among the first materials de- 
a. veloped from polyurethanes, these 
eye resins possess the same disadvan- 
ction ‘ages from a molding standpoint 
. that they do in the adhesive and 
~ coating fields. It is unlikely, there- 
fore, that they will supplant present 
ined Principal injection or compression 
ne molding materials, even though they 
- have good mechanical and electrical 
om Properties and their price will un- 
7 doubted|y become more attractive. 
Ive Polyurethane resins are being in- 
nds 


lsocyanate Resins 





vestigated for use in rocket propel- 
lants and castor oil-modified poly- 
urethanes for potting of transform- 
ers. The isocyanate-base polyureas 
show promise as thickening agents 
in silicone temperature-resistant 
greases. 

Diisocyanates are used to modify 
drying oils and certain resins to im- 
prove properties. The isocyanate- 
modified drying oils have increased 
resistance to dilute acids and alka- 
lies, and have reduced acid numbers 
so that they do not tend to liver 
with basic pigments. Hydroxylated 
polyvinyl resins are treated with di- 
isocyanates for better water resist- 
ance, toughness, and hardness. Al- 
kyd resins modified with drying oils 
also improve in water resistance 
when a polyisocyanate is added and 
their drying time is shortened. 

Treatment of high-temperature- 
resistant boron- and _ silicon-base 
polymers with diisocyanates has 
been investigated. Isocyanates re- 
duce the water sensitivity of the 
boron polymers. In the silicone res- 
ins their chief purpose is to impart 
thermosetting properties. 
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TIGER 





BY THE TAIL! 


Easiest way to move fast is to 
catch on to something going like 
a tiger in a tantrum... and go 
swoosh with it. 


Like plastics. Companies scouting 
for fast-moving new areas to sell 
are discovering the plastics 
market .. . and expanding with it. 


fi 

See what’s afoot: More than half of | 

today’s toys are plastic .. . and 

the toy business is booming. 

Records, pop and classical, are 

plastic . . . and platters are going 

like hotcakes. Cars, refrigerators, 

hardware . . . almost everything } 

is using more and more plastics 

—to sell more .. . or cut costs #!. | 
d 


or make a better product. 


What can you sell to the people 
who use plastics? Not just the 
‘“‘makings” of plastics .. . but 
machines, tools, a raft of supplies. 


To explore the field,. drop a line 


‘to MODERN PLASTICS, the 


business magazine that has 
helped bring up the plastics 
market from a cub... doing a 
fine job for everyone who makes 
plastics . . . or uses plastics... 
or sells to them. 








MODERN 
PLASTICS 


A Breskin Publication 
575 Madison Avenue 
New York 22, New York 
Member ABC-ABP 
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TENITE 
BUTYRATE 











Characterized by extreme toughness, 
high impact strength, resilience, light 
weight, weather resistance, dimensional 
stability, lustrous surface . . . and an 
unlimited range of transparent, trans- 
lucent, opaque, metallic and variegated 
colors plus crystal transparent. 

Available in a wide variety of formu- 
lations to meet many different use 
requirements. 

Adapted to the fastest injection 
molding, or continuous extrusion. 
Typical uses: steering wheels, tele- 

















phones, business machine keys, foot- 
ball helmets, oilers, tool handles, 
marine floats, oil-field and industrial 
pipe, toys, furniture parts. 







EASTMAN PLASTICS MEAN A QUALI 











Tenite Acetate, Tenite Butyrate and Tenite Polyethylene are versatile thermo- 
plastic materials ready to help you make the right start in the production of 
many plastic products. 

Technical assistance and more information about physical properties and uses 


of these Eastman plastics are available upon request. 


EASTMAN CHEMICAL PRODUCTS, INC., SUBSIDIARY OF EASTMAN KODAK COMPANY, KINGSPORT, TENNESSEE 


TENITE 


ACETATE - BUTYRATE - POLYETHYLENE 


plastics by Eastman 








TENITE 
POLYETHYLENE 





Characterized by flexibility or semi- 
rigidity as desired, resistance to break- 
age, chemical inertness, excellent elec- 
trical properties, superior resistance to 
moisture vapor transmission, resistance 
to strong acids. 

Available in the form of spherical 
pellets which flow freely in machine 
hoppers . . . in natural or a wide variety 
of colors and color concentrates, with 
or without an antioxidant. 

Adapted to rapid injection molding, 
blow molding, or continuous extrusion. 





Typical uses: housewares, toys, 
packaging film, bottles, pipe and tubing, 
wire and cable insulation, paper 


coatings. 


TETART FOR A QUALITY 


TENITE 
ACETATE 


The original Tenite plastic, offering a 
wide range of desirable properties in- 
cluding toughness, light weight, impact 
strength, enduring luster and low heat 





conductivity. 

Like Tenite Butyrate, available in an 
unlimited range of colors and a wide 
variety of formulations to satisfy differ- 
ent use requirements. 





















if it’s a product 


| of phenolic 


..PLENCO 


is there 





Manufacturers of 


highest grade phenolic molding 








compounds and resins 





obtainable. Solvers of 


plastics problems. 


PLASTICS ENGINEERING COMPANY 





Sheboygan, Wisconsin 
, FOR BETTER 


_. PLASTIC PRODUCTS 
Wb es . ; ; 


STARENE 
roved . Approved ! 

















A VIRGIN POLYSTYRENE 
general-purpose * high impact + high flow 


ALL AVAILABLE IN PELLETS, GRANULES_AND FINE GRIND FOR DRY COLORING 


IN CRYSTAL CLEAR AND A FULL RANGE OF CUSTOM COLORS 


EXCLUSIVELY REPRESENTED BY MANUFACTURED BY é 
H. MUEHLSTEIN & CO., INC. 60 E. 42ND ST..NEW YORK 17, N.Y FOSTER GRANT CO., INC., PETROCHEMICAL DIVISION, 
BRANCH OFFICES: AKRON * CHICAGO * BOSTON * LOS ANGELES * MEMPHIS MONOMER PLANT. BATON ROUGE, LA. M “e 
WAREHOUSES: AKRON * CHICAGO * BOSTON * LOS ANGELES * JERSEY CITY POLYMERIZATION PLANT, LEOMINSTER, MASS. : 


A PIONEER IN PLASTICS FOR OVER THIRTY YEARS 
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Cincinnati 29, Ohio 
Chicago 6, Illinois . 
Cleveland 13, Ohio 








Diamond Vinyl Resin 


for high quality, high speed 


processing 


DIAMOND PVC-50~-An outstanding 


general purpose resin especially well suited for profile 
extrusions, garden hose, thin film and wire insulation. 
PVC-50 has been accepted for use in all UL listed vinyl 
electrical compounds. It produces films and extrusions 
of exceptional clarity; dry blends rapidly and has the 
advantages of high bulk density, freedom from gel particles 
and good heat stability. 


DIAMOND PVC-45- This newer D1amonp 


resin is ideal for the production of film, sheeting and rigid 
and semi-rigid extrusions. PVC-45 has a unique combina- 
tion of characteristics, all contributing to easier processing. 
These include low temperature calendering, easy dry 
blending, freedom from gel particles, high bulk density 
and good heat stability. 


7 7 7 


For information on D1amonp PVC resins and technical co- 
operation, write DiaMonp ALKALI Company, Plastics Division, 
300 Union Commerce Building, Cleveland 14, Ohio, or your 


nearest DIAMOND Sales Office. 


SALES OFFICES 


4701 Paddock Road 
20 North Wacker Drive 
633 Penton Building 
1006 Main Street 








Houston 2, Texas . 
1381 Heistan Place 

99 Park Avenue 

12 South Twelfth Street 
1323 Oliver Building 
4246 Forest Park Bivd. 


Memphis 3, Tennessee . 
New York 16, New York 
Philadelphia 7, Pa. 
Pittsburgh 22, Pa. 


St. Lovis 8, Missouri 
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CERING KNOW-HO A 
and SERVICES MADE-to-ORDER for YOU! 





e CUSTOM COMPOUNDING e GER-PAK 

; polyethylene film, tubing, sheeting; also 
* DRYCOL in-plant colorant PRINTABLE surface for display packaging 
bd S-T-R-E-T-C-H polyethylene color concentrate e EXTRUSIONS ~ rigid and flexible 
¢ STYROMIX 

ready-mixed and colored styrene e EXTRUDED ACRYLIC SHEET 


low-cost, for signs and lighting; clear; colors 


PURGING COMPOUND 


for injection molding machine cylinders 


RE-PROCESSING — we buy and sell scrap 


GER-FLEX vinyl tubing 
GER-TUBE polyethylene tubing 


**PIONEERS in modern plastics for over 30 Years” 


GERING PRODUCTS, INC. Kenilworth, N. J. 


is _. 2 BRANCH OFFICES: 
se CLEVELAND, OHIO DETROIT, MICH. 
MANSFIELD, OHIO = =CHICAGO, ILL. 


POLY {YLENE e ETHYL CELLULOSE « POLYSTYRENE « BUTYRATE « ACETATE « ACRYLICS « VINYLS * NYLON | 
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GRADES: Catalin Styrene is available in a wide range of formula 
lations and granulations—General Purpose; Medium, High and Very 
High Impact; Heat Resistant and Light Stable. From this selection, both 
the engineer and molder are able to choose the formulation best 
suited to achieve the properties required in the end product, 


USES: An almost infinite array of housewares, including items fas 
the kitchen, bathroom and home are ideally suited to Catalin Styrene 
production . . . as are also, electrical and electronic components, sta. 
tionery, school, toy and premium items, refrigerator and industri 
parts, battery, clock and radio housings. 


COLORS: Catalin Styrene is available in almost every color, ranging 
from crystal clear through the spectrum to beautiful translucents and 
opaques, including moftles, pearlescents, metallics, etc. 


ELECTRICAL PROPERTIES: Because they remain practically constont 
over a wide range of frequencies, temperatures, humidities—and are 
non-tracking as well as arc-resistant, Catalin Styrene Moldings are 
recommended for electronic, television and radio applications, 


DIMENSIONAL STABILITY: Where close tolerances are required, 
Catalin Styrene maintains its dimensions under continuous exposures 
to high humidities and throughout a wide range of temperatures. 
Extremely low water-absorption and excellent insulating properties 
contribute to this material's popularity. 


CHEMICAL RESISTANCE: Catalin Styrene possesses remarkable 
chemical properties. It is resistant to corrosive chemicals such as 
common salts, acids, alkalies, lower alcohols and aliphatic hydro- 


carbons. 





Catalin #9585—a tough, economical, 
fast-curing casting resin of exceptional 
stability and glass-like smoothness-—of- 
fers considerable advantages over tradi- 
tional materials in reducing tool fabrica- 
tion cost and production time. 


Drill jigs, checking fixtures, foundry and 
Keller patterns, stretch press and hydro- 
form dies, etc., are some of the many 
practical uses for Catalin 79585. 


Cast dies for vacuum forming thermo- 
plastic sheets are low-cost, faithful repro- 
ductions of the master models. For further 
details, write for Bulletin 513TR. 


Photoelastic Stress Studies 


Stresses and strains in complicated ma- 
chine shapes which cannot be conveni- 
ently investigated by analytical calcula- 
tion, are now being quickly determined 
by the comparatively simple and quick 
technique of photoelastic stress studies 
Scale models fabricated from Catalin 
61-893, a special transparent cast plas- 
tic, possess the most satisfactory combina- 
tion of mechanical and optical properties 
for this type of reserach. 


Catalin 61-893 can be easily fabri- 
cated with standard machine shop equip- 
ment. Sheet sizes available, 6'1/.” x 11” 
by %" to 1%,” thick, 





























RESIN WOOD GLUES 


Forest products and synthetic resins have become 
inseparable partners in the last decade. The im- 
provements in wood bonding that synthetic resin 
adhesives make possible, have led to better wood 
products—better furniture and better plywood. 
New methods of wood utilization giving greater 
strength and greater wood yield in plywood, 
furniture and structural timber, are the direct re- 
sult of contributions made by resin chemists. 


Catalin Corporation of America offers the plywood 
and furniture industries quality synthetic resin 
adhesives for laminating, veneering and assembly 
glueing. These resins, consisting of urea, phenolic 
and resorcinol types, have been specifically de- 
veloped to afford the best bonds for all types of 
hot and cold press operations. The growing popu- 
larity of Catalin resins during the past ten years 
in the wood industry, attests to the quality and 
uniformity of these products. Each has been de- 
signed to produce economical, durable bonds in 
conformance with both commercial requirements 
and government specifications for interior, exterior 
| and marine grade applications. 


The basic resins as developed and produced by 
Catalin, satisfy most wood glueing applications— 
with little or no modification. Where working con- 
ditions and product specifications demand special 
adhesive qualities, Catalin technicians will wel- 


come the opportunity to compound special 
formulas and assist in determining production 
procedures for improved quality and efficiency. 


| 
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Y .! phe SAND BINDING 
Piariy RESINS FOR 
Ora FOUNDRIES 


wre 
New foundry production processes 
successfully employ Catalin phenolic 
powders mixed with sand, in the 
shell molding process...and Catalin 
phenolic liquid resins, compatible 
with oil and cerials, for binding conventional 
sand cores. These Catalin foundry resins appre- 
ciably reduce core baking time, provide greater 
tensile strength, improve collapsibility, detail, etc. 
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UREA, MELAMINE & PHENOLIC LAMINATING RESINS 


Fibrous sheet materials, impregnated with 
Catalin resins and cured by heat and pres- 
sure, are formed by laminators into rigid 
sheets, rods, tubes and shapes. Laminates 
thus processed, are the toughest, most ver- 
satile materials available to industry. By 
varying the type of resin and the base 
material (paper, canvas, linen, asbestos, 
glass fibres, etc.), properties can be custom 
compounded to meet specific decorative, 
electrical, mechanical and chemical 
requirements. 


A recent Catalin resin development for elec- 
trical grade laminates, provides greater 
insulation and insures better performance 





under the most adverse climatic conditions 


Paper laminates, processed with this 


new 


Catalin resin, retain the excellent punch 
ing characteristics required by XXXP NEMA 
Specifications and measurably raise 
electrical and insulation resistance volves 
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UNIFORMITY...QUALITY 


All Catalin resin processing is supervised and 
laboratory checked by quality control technicians. 
Regardless of quantity requirements, Catalin resin 
formulations can be depended upon to possess 
identical properties from batch to batch. 


TECHNICAL SERVICE 


Catalin’s progress in the successful development 
of new resin formulations, has been made possible 
only through the friendly cooperation of manu- 
facturers who, in their search for better products, 


Catalin bonding resins are extensively 
used for rock wool and glass fibre in- 
have turned to our research staffs for counsel and sulating botts, grinding wheels, abra- 
ec dati Catalin continues to welcome sive discs, and cork sheets, rods, tubes, 








interested manufacturers to take advantage of shapes. 


this service—the use of which involves no obli- 
gation. Our experienced group of resin technicians 
are available to assist in solving production prob- 
lems—right in your own plant. Should an unusual 
complex situation arise, they will gladly submit 
the essentials involved to the Catalin research 
laboratory for further study and the development 
of special formulas. 


PRODUCTION FACILITIES...SERVICE 


The facilities of Catalin Corporation of America 
include large modern processing plants at Fords, ° 
N. J., Calumet City, Ill. and Thomasville, N. C. i 
From these central locations, users in the East, S 
Mid-west and South are assured of a quickness 3 ae ‘ : 

of delivery that precludes their need to maintain Catalin impregnating resins produce 


° . ° : i il filte nd t strength 
ec large inventories. Depending on customer require- pon ean ° Filters ve Ha Aad at aie 
ments, shipments are made in special drums, tank taminants down to the size of a micron. 


cars or tank trucks. 
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TEXTILE FINISHING RESINS 








ons _ bring about lower production costs, Catalin textile resins and pastes are widely used 
1eW tel comaptanse by management and en- in the finishing of Rayon and Rayon blended 
wl sneering is one to encourage still further fabrics. They serve to provide crease résistant or 
MA research—still greater achievements! The permanent glaze finishes, control shrinkage and 
the rare experimental and research labora- stretch, increase fabric weight, modify fabric hand 
* om inspired by the progress already at- and extend the permanence of fugitive finishing 
ted ined, cre constantly at work on new materials such as starch or gum. 


formulations. Our resin technicians who 
keep in close touch with these develop- 
ments, welcome the opportunity to submit 
‘amples to interested manufacturers. 
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Natural Resins 


_— resins are named accord- 
ing to their source of origin, some 
distinguishing characteristics of the 
resin, or the port at which they en- 
ter commerce. Natural resins de- 
rived from trees are classified in 
four major groups as follows: 1) 
damar; 2) black, pale, and batu East 
India (semi-fossil damar); 3) co- 
pals—manila (melengket, boea, pon- 
tianak, loba), kauri, congo; and 
4) miscellaneous—accroides, elemi, 
mastic, sandarac. 

There is practically a continuous 
series as regards solubility and 
hardness from the softest damars 
obtained from fresh tappings of liv- 
ing trees to the hardest copals of the 
fossil type. In general, the hardest 
resin gives the hardest varnish film, 
but many other factors enter into 
the complete analysis. The fossil 
resins in general are harder than 
the damars, although the classes 
cross each other in the softest copals 
and the hardest damars. As a general 
rule, it is necessary that all of the 
hard fossil resins be thermally pro- 
cessed, 

Batu—This high melting point, 
semi-fossil East India resin, is re- 
lated to the damars. It is readily 
soluble in coal tar hydrocarbons, 
petroleum solvents, and in many 
high solvency petroleum fractions. 
This inexpensive resin is compatible 
with stearic acid and a wide range 
of waxes, oils, resins, and cellulose 
derivatives, as well as asphalts and 
pitches. The viscosity of its solutions 
is often much greater than that found 
with damar resins; this property is 
particularly valuable for the manu- 
facture of cements, gasketing mate- 
rials, coatings, inks, and related 
products. 

Black East India—This dark col- 
ored resin, semi-recent in its origin, 
is related to the damars but is more 
closely allied with the pale and batu 
East Indias. It finds application in 
varnishes, gloss paints, printing 
inks, plastics, oilcloth, and adhe- 
sives. Black East India varnishes 
when first applied are rather dark 
in color, but rapidly bleach to trans- 


This chapter was revised by R. O. Innes, 
American Gum Importers Laboratories, Inc., for 
the 1955 MoDERN Prasriee Encyclopedia Issue. 

References were prepared by the editors. 
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parent films comparable in color 
with varnishes made from very 
light resins. Black East India oil 
varnishes are characterized by a 
high degree of resistance to a vari- 
ety of alkalies. 

Manila—This alcohol-soluble co- 
pal is produced from the Agathis 
Alba tree by tapping. The manila 
group includes those from Indonesia, 
designated as Macassar; a grade 
from Singapore; a series from the 
Philippine Islands; a group of semi- 
recent or half-hard resins termed 
lobas; pontianaks, which are semi- 
fossil; and the hard fossils termed 
boea. 

At present, copals are chiefly used 
in paints, oil, and spirit varnishes 
and in the manufacture of lacquers, 
sizing materials, plastics, japans, 
driers, linoleums, printing inks, ad- 
hesives, liquid floor polishes, and 
related products. 

Congo—This hard fossil resin orig- 
inates in the Belgian Congo. In its 
original form, congo is insoluble in 
practically all organic solvents, but 
with some it forms gelatinous 
liquids or transparent viscous gels. 
When thermally processed or run, 
congo is soluble in a wide range of 
petroleum solvents of all varieties, 
coal-tar solvents, alcohols, esters, 
terpenic solvents, ketones, ethers, 
as well as fatty acids and vegetable 
oils. Thermally processed congo 
may be incorporated with all of the 
drying oils. After runnings, the res- 
in is compatible with ethyl cellulose, 
cellulose nitrate, a wide variety of 
other resins, waxes, pitches, and as- 
phalts. The original resin may be 
incorporated with a_ considerable 
number of waxes at temperatures of 
525 to 615° F. 

Congo is one of the hardest of the 
fossil resins and is adaptable to a 
wide range of varnish products. It is 
the “universal” resin of the varnish 
maker and producer of decorative 
and protective coatings. It shows 
good durability, elasticity, weather 
resistance, and color. Congo resin 
is also used as a binder in plastic 
compositions. 

Amber—This yellowish, transpar- 
ent to translucent, fossil resin is de- 
rived from an extinct conifer. It 











takes a polish well anc is the har. 
est known natural re: \n, 9 
it is brittle and break: with a con 
chordal fracture. 

Shellac—This natura! resin is pro. 
duced by tree lice (Taccardig 
found in Asia. It is either 
as seedlac for the manufacture dé. 
bleached lac, or converted 
refining into orange shellac and but. 
ton lac. The insect secretion isa 
mixture of a hard and soft resin, i. 
gether with a 4 to 5% of shellac 
wax. Although it is possible to Sepa. 
rate the two resins, there has beey 
no commercial demand for eithe 
alone. 

Shellac exhibits characteristics of 
both thermoplastic and thermose, 
ting types of binders, retaining jt 
thermoplasticity for a long perij 
when heated. Heat curing increas 
the mechanical and _ electric 
strength of the material. Shellac js 
widely used in the electrical insul: 
tion field; besides possessing high 
dielectric strength and low powe 
factor, it has the ability to withstand 
electrical arcing without the form- 
tion of carbon tracks. The high 
scratch hardness and resilience o 
shellac make it a valuable binder in 
phonograph records. 

Rosin—This product of pine tree 
exudations consists largely of abietie 
acid, together with a small amount 
of other complex terpenic acids ani 
esters. It has not been used exten- 
sively in molding compositions be- 
cause of its low softening point and 
brittleness. Rosin is esterfied with 
glycerol to yield ester gum, and i 
used as a constituent of certail 
types of modified phenolic resins 
These materials are commonly e- 
ployed in varnish manufacture avi 
allied fields. 

Vinsol* is another product of the 
steam distillation process by whics 
naval stores are extracted from the 
wood of the long-leaf Souther 
pine. The resin contains phenol, i 
dehyde, and ether groups and 
an approximate methoxy! contel! 
of 6% and a non-carboxylic 5y- 
droxyl content of 9 percent. It is# 
ideal modifier for most natural a 
synthetic resins. High-melting ™ 
terials or thermosetting condens@!* 
are produced by reacti! the resi 
with aldehydes. It is so! ble ini 
cohols, esters, cyclic h: trocarbons 
and chlorinated solvents, poss 
high dielectric strength, 2 low p°”” 
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. S ALKATHENE DIAKON 


Con- ; ‘Alkathene’ brand of polythene cold water: : 
oe tubing resists corrosion and frost. It can be . y 
used for temporary or permanent installations. 
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MOULDRITE MN: Vi.d) la WELVIC 


nigh This radio cabinet and underwater cable Radar and submarine cables are insulated and 
ane inction box are made of ‘Mouldrite’ protected by ‘Alkathene’ brand of polythene 
ohenol-formaldehyde moulding powder 


A lightweight 
durable raincoat 
made from ‘Welvic’ 
polyvinyl chloride. 











The world’s industries 
rely on I.C.I. plastics 


The demand for I.C.I. plastic materials is growing. Their special properties 
ire being used in many widely differing industries throughout the world 
to meet new, exacting requirements. 





'MPERIAL CHEMICAL INDUSTRIES LIMITED 


Plastics Division, Black Fan Road, Welwyn Garden City, Herts. England. 
S.A. Enquiries: J. B. Henriques, Inc., 521 Fifth Avenue, New York 17, N.Y. 


anadian Enquiries: Canadian Industries (1954) Ltd., Plastics Department, Box 10, Montreal P.Q., Canada 
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NEW 


Self Polymerizing Acrylics 


Just moisten powder with liquid, stir and pour or form 
and press into desired position like putty. Becomes hard 
in minutes. Can be machined, drilled and tapped. Many 
things can be made quickly without molds. When 
poured it takes a perfect impression with very little 
shrinkage. Additional material may be added with per- 


fect bonding. 


Furnished from hard (as Methyl Methacrylate) to 
quite soft and pliable. Thus a soft portion can be bonded 
perfectly to a harder section. Also bonds to most other 
plastics. Ideal for experimental set-ups. 


Colors and translucent. 


Used in many Industrial Plants, Dental Laboratories, Hobby and 


Handicraft Work. For Models, Samples, Changes, Repair, Pot- 


ting Designing. 


ALSO NEW —Soft self-curing vinyl of variable density, and a vinyl which can 
be cold cured together with acrylic as in ear molds or self-lining dentures. 


PETERS CHEMICAL MFG. CO. 


3623 Lake Street 


Melrose Park, Illinois 


Fillmore 4-0643 
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DIAMETER 


214 Front Street, 


So. Plainfield, N. J. 
Phone: PLAINFIELD 5-8400 














factor even at high emperatuns 
and has the ability {> Withstag 
high-voltage electrica impulses 
well. 

Asphalts—These are naturally og, 
curring hydrocarbon complexe, 
termed bitumens, which are ing) 
uble in water, but soluble in Carbon 
disulfide and benzene. The am, 
phous brownish to black mixtures 
range from mobile fluids to hand 
friable solids. Asphalts can als, be 
processed to yield products with g 
wide range of physical propertis 
such as good dielectric Properties 
and resistance to moisture, acid, ,. 
kali, and most chemicals. They hay, 
been successfully used in road mp. 
terial as a binder and filler and hay 
found extensive application in moj. 
ing compositions for electrical ins). 
lation. 

Cashew Resins—The cashew ny 
is obtained mainly from India. Ty 
heat-reactive type resins formed by 
condensation of the cashew phenols 
with aldehydes are available in ty 
form of mobile liquids, viscous lis. 
uids, powdered fusible solids, gran. 
ular unfusible solids, and rubbey 
infusible solids. Typical application 
for these cashew nutshell liquid res- 
ins are adhesives, phenolic resin 
plasticizers, potting compounds 
protective coatings, rubber con- 
pounding, synthetic drying oils o 
an extreme degree of alkali resis- 
ance, and automotive and other 
brake linings. 
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Nylons (Polyamides) 


Recent Developments 


> First license has been granted (by 
Du Pont to Belding Corticelli Indus- 
tries, Inc.) to produce and market 
a new nylon (nylon-8, to be called 
BCI nylon). The new material has 
exceptional strength, toughness, and 
elasticity. It can be used as an adhe- 
sive for wood, metal, glass, and pa- 
per, and will bind pigments to tex- 
tiles in printing. The nylon may be 
used as a fiber binder in the manu- 
facture of non-woven fabrics of ray- 
on, nylon, and cotton, and is a hy- 
drocarbon barrier for rubber fuel 
tanks, gasoline lines, gaskets, and 
seals because of its resistance to aro- 
matic aliphatic hydrocarbons. 


p> A new nylon formulation (Zytel 
105 BK-10, E. I. du Pont de Nemours 
and Co., Inc.) resists ultra-violet 
degradation, thus making molded 
nylon suitable for applications in- 
volving prolonged outdoor exposure. 
The jet-black material is readily 
moldable with good gloss and free 
from smears and dull spots. Applica- 
tions include marine hardware and 
accessories, agricultural machinery, 
sporting goods, toys, and electrical 
equipment. 


» A sintering nylon which permits 
numerous kinds of metallic and 
abrasive fillers to be added for spe- 
cial properties (Nylasint, National 
Polymer Products Inc.) offers im- 
proved abrasion resistance, substan- 
tially higher heat distortion tem- 
perature, lower coefficient of fric- 
tion, and much better dimensional 
stability than injection molded 
nylon. The manufacturer states that 
there is no segregation of the filler 
either in processing or in service. 
Sintered nylon is a cold pressed, 
finely divided, crystalline molding 
powder fabricated by techniques 
similar to those used in the powder 
metallurgy field, and is unique in 
that finished part is stress relieved 
by the nature of the process. 


> Nylon strip (Polypenco, The 
Polymer Corp. of Pennsylvania) re- 
duces the cost of bearing liners and 
other thin nylon parts where ex- 
tremely close tolerances are not re- 
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quired. Available in thicknesses 
from 0.125 to 0.010 in. and widths of 
4 in. to 4 in., it can be used in bear- 
ings where the nylon liner should be 
only 0.015 to 0.30 in. thick to per- 
mit frictional heat to be dissipated 
effectively and thus permit the bear- 
ing to be used under conditions of 
higher load and speed. It is sup- 
plied in coils and can be blanked or 
cut by means of standard metal- 
working tools. 





—_ resins vary according to 
the type of dibasic acid used, the 
type of diamine used, the proportion 
of ingredients in the reaction, and 
the method and extent of polymeri- 
zation. Some are quite flexible, 
while others are rigid. One nylon 
resin is produced from adipic acid 
and hexamethylenediamine, which 
react to form a nylon salt. The salt 
is polymerized in an autoclave and 
flowed out onto a casting wheel. A 
shower of water hardens the poly- 
mer into a translucent, milky white 
ribbon, which is then chopped into 
flakes. 

Among molding powders of high 
impact strength, nylon has an out- 
standingly low specific gravity of 
1.14. It has an extremely slow burn- 
ing rate and is self-extinguishing. Its 
aging properties are relatively good 
although ultra-violet rays exert a 
deteriorating influence on some for- 
mulations. A new black composi- 
tion has excellent resistance to ul- 
tra-violet light and is recommended 
for outdoor use. 

Thin sections in molded nylon ar- 
ticles can be subjected to consid- 
erable deformation without break- 
ing. In general, the dimensional 
stability toward moisture is only 
fair. However, stresses locked with- 
in thin sections of nylon pieces at 
the time of molding are relatively 
small because of the fluidity of the 
material at that time. Therefore, 
moisture usually causes less dimen- 
sional change in an article molded 
of nylon than, for example, in an 
application which has been molded 
of a cellulose ester compound. 

The static coefficient against pol- 


ished steel is less than 0.15. Data op 
the dynamic coefficient of friction 
indicate considerable variation with 
the conditions of test. Where the ap- 
plication is satisfactory for long 
life, the measured coefficients haye 
ranged from 0.20 to as low as 0.04. 

None of the nylons is soluble jp 
hydrocarbons, chlorinated hydro. 
carbons, or the usual lacquer <ol- 
vents. Some nylons are soluble in 
aqueous lower alcohols, while 
others are soluble only in phenols 
or formic acid. Mineral acids atiack 
the nylons fairly rapidly, but strong 
alkalies have negligible effect. 

A process has been perfected fo; 
continuously extruding round nylon 
rods in sizes from %% to 2 in. diame- 
ter. Heavy-walled tubing. can be 
produced in sizes from 1% to 4 in. 
outside diameter with a minimum 
inside diameter of %4 in. and mini- 
mum wall thickness of % inch. 


Applications 


Rigid types of nylon are suitable 
for molding valve seats for high 
pressure oil and gas systems. More 
flexible types are used as valve seals 
and chemical-resistant packings. 

A major feature of nylon gears 
and bearings is the fact that they 
require no lubricant for a light load 
at high speeds or for a moderate 
load at lower speeds. This is espe- 
cially important in the textile field, 
where yarn may be stained by oil, 
and in household mechanisms where 
lubrication may be inconvenient. 

The new jet-black molding pow- 
der with good resistance to ultra- 
violet light, and with excellent 
molding characteristics, is suggested 
for such applications as agricultural 
machinery, sporting goods, toys, 
electrical equipment, and automo- 
tive components. Another new 
molding powder with an excellent 
combination of high impact strength 
and good stiffness, is suggested for 
use in applications requiring exceP- 
tional resistance to impact, such as 
cases for telephone hand sets, ™- 
crophone housings, etc. 

Many parts for textile machinery 
are now molded of nylon because 
of its abrasion resistance, low coef- 
ficient of friction, oilless operation, 
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Presentimg the Services of a Specialist in 


NYLON CONVERSION 
DuBois Plastics Products, Inc. 


If your problem is to engineer and arrange for 
he production of a nylon part, then what follows 
hould be of interest to you. 

Perhaps we should explain first that we, too, 
ave a problem —to provide the finest possible 
ylon conversion or molding service, and to main- 
ain this position year by year. 

We believe that we have successfully solved our 
problem. Now, we would like to help you solve 
yours. 

Machines we have — modern and efficient, for 
molding, for tool making, and for finishing. Plant, 
too—40,000 square feet, brick and concrete, fully 
ire-protected. Material, of course — and truckload 
purchases mean maximum economy. 

But let's be honest. Anyone can purchase mold- 
ing machines, buildings and material. What we 
have that you need to help solve your problem is 
4 competent engineering and production staff who, 
for nine years have concentrated their efforts on 

overcoming the many serious problems incident to 
consistently satisfactory production in nylon. 

High and erratic shrinkage factors, possible 
degradation of crystalline structure resulting from 
improper conditions of heat and moisture; residual 


‘tresses and resultant after-shrinkage —all these 


problems and others we have met and mastered. 

Conservative? Yes! You see, we have encountered 
many pitfalls during the last nine years, and we 
don’t intend that you should suffer through a repeat 
performance. 

Bear in mind that we are not infallible; but you 
can rest assured that if DuBois engineers say it can 
be done, your chances of a production shutdown re- 
sulting from lack of, or failure of your nylon parts 
will be negligible. 

So let us work with you from the time you first 
begin to wonder about this material called nylon— 
to wonder if it can be included in your product to 
improve its function and/or decrease its cost. We 
will look over your shoulder and think and draw in 
terms of mold design and trouble-free production at 
the same time that you are thinking in terms of 
function and appearance. A compromise of these 
two viewpoints, combined with DuBois production 
skills, should guarantee a successful application. 

Will you write us? 

Chances are, we can refer your inquiry to a com- 
petent, nearby representative for service, or we will 
be glad to come ourselves. DuBois Plastics, Inc., 160 
Florida St., Buffalo 8, New York. Telephone: 
GArfeld 8188. 
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durability, and a cost which is about 
one-sixth that of parts machined 
from steel or brass. 

The electrical properties of the 
nylons are roughly those of the 
cellulosic plastics, so that nylon is 
rarely chosen from among other 
plastics for these characteristics 
alone. However, the good dielectric 
strength and toughness of nylon 
have found many uses for this ma- 
terial in the electrical industry. 

Coil forms of nylon were the first 
items to be molded commercially, 
and probably more coil forms have 
been molded of nylon than any 
other article. Although slightly flex- 
ible, these bobbins have a distortion 
temperature higher than any other 
molded thermoplastic. The injection 
molding process has made them 
more economical than thermosetting 
plastics in the same size of bobbin, 
even when the form weighs as much 
as half an ounce. Still greater econo- 
mies result because nylon has no 
flange breakage during winding. 

Nylon coating is applied for me- 
chanical reasons on non-electrical 
wire and may be applied to elec- 
trical wire as insulation, but is used 


more often as a protective jacket 
over primary insulation such as 
polyethylene, rubber, or vinyl com- 
pounds. Some types are applied 
from solution in conventional lac- 
quer towers, although most coating 
is done with conventional extruders. 

One manufacturer has numerous 
developments in polyamide coating 
resins. One is a soft, tacky, plasti- 
cizing type of resin made by the 
condensation of a mixture of dimer- 
ized and trimerized unsaturated 
vegetable oil fatty acids with di- 
ethylene triamine. Another is a very 
hard, tough and brittle copolymer 
of di- and trilinoleic acids and other 
acids with ethylene diamine. A pro- 
longed gel time at elevated tem- 
peratures can be imparted to these 
resins by a small amount of antioxi- 
dant which serves as a heat stabi- 
lizer for hot melt applications. 
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AVAILABLE... att TyPES OF REINFORCED PHENOLICS AND MELAMINES 


Do you need the following properties? Heavy duty service? High impact 
strength? Good dielectric strength? Low power loss? Ease of molding? 
Resistance to high temperatures? Lustrous surface? Colors? Fast curing 
time? Low temperature molding? Low pressure molding? Etc. . . 

Name your needs! We have a great many formulations of reinforced 
phenolics and melamines available in bulk from stock supplies. Preforms 
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are available in either the Fiberite high density or conventional cold 
molded type. For the correct answer to your plastics problems call on 













FIBERITE. Your inquiry will be promptly answered. Intricate 
Terminal 
HERE'S HOW FIBERITE RESEARCH AND ENGINEERING HELPS YOU... Strips z 








(Transfer ¥ 















ALL FIBERITE resident engineering offices are equipped to interpret your inquiry, -— 2 
to get you the right data relating to special property compounds and specific appli- Molded) * : Heavy-Duty 
cation tests. If we don’t have the exact compounds you need, our research engineers Switch Housings 
will compound the new formulations. F1BERITE’s newly expanded production facili- 
ties are backed by excellent research and development laboratories to help you. Join 
| the trend toward “unbreakable” permanent plastics. Your customers will be grateful. , 





nag es 
THE FIBERITE 
CORPORATION 


Manufacturers of Plastic Molding Materials 


Main Office: WINONA, MINNESOTA . Phone 2316 







New England Eastern Office: Chicago Office: Western Office: 
Office: Bloomfield, NJ. 330 S. Wells West Coast Plastics 
Lowell, Mass. Bloomfield 2-10333 WeEbster 9-2219-20-97 8510 Warner Drive 
Glenview 3-8652 Ed Keusch Paul Fina Culver City, Calif. 
David Sharpe (Sales Director) TExas 0-7733 
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PLEXIGLAS powders 


RGHM & HAAS COMPANY e PHILADELPHIA 5, PA. 
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why PLEX] GL AS is preferred . . 


@ PLexicLAs is the natural choice for any thermoplastic 

molded part that will be subjected to outdoor Exposure, {op 
9 

PLEXIGLAS moldings are highly resistant to weathering, aging 

or water immersion. Automobile hood ornaments and tail light 

g 

RESISTANCE TO lenses molded of PLExicLAs have given trouble-free Service 


through years of outdoor exposure and severe conditions of ys 


WEATHERING 


on highways. Similar stability has featured such other exterio, 





applications as sign letters, highway markers, industrial glaz. 


ing, and street light globes. 


@ PLexicLas molding powders offer the clarity so necessary 


CLARITY AND 
BRILLIANCE 


for sparkling decorative pieces. Especially in heavy-section 


moldings, the brilliance and color stability of PLEXicLAs are 





apparent and long lasting. 


@ PLEXICcLAs molding powders contain no monomeric plasti. 


DIMENSIONAL 
STABILITY 


cizers and have low water absorption characteristics. Molded 


parts, as a result, have a notably high degree of dimensional 








stability. 
@ PLEXIGLAs moldings and extrusions have excellent over-all 


ance of the material enable it to withstand hard blows and 





give trouble-free service under severe conditions of use. 


@ Molded PLexictas can be readily machined, drilled, thread: 


ed or routed wherever such operations are necessary. The 


MACHINABILITY 








plastic contains no fillers or plasticizers which gum tools or 


make cutting edges dull. 


@ PLexicLas moldings are excellent electrical insulators, 


ELECTRICAL 


showing exceptional resistance to arcing. These electrical prop: 


INSULATION 


erties are practically unaffected by long weathering or by 





immersion in water. 


@ An organic resin, PLEXIGLAs is attacked by alcohol, strong 


CHEMICAL 


solvents, cleaning and fire extinguishing fluids. It is, however, 
unaffected by most other chemicals, including alkalies, no™ 


RESISTANCE 














oxidizing acids, salt water, photographic and battery solutions, 


strength characteristics. The resilience and high impact resist: 
STRENGTH - gh imp 


and chemicals used in treating water. 
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mils /in. 48 hrs. 4—7 4—8 5—8 
Deformation under A.S.T.M. D-621-48T 
Load 2000 psi., 24 hrs. @ 
50°C., percent 0.4 0.3 0.3 
Dielectric Strength A.S.T.M. D-149-44 
Volts /mil 500 500 500 500 
Dielectric Constant A.S.T.M. D-150-47T 
1,000,000 cycles 2.3 2.3 2.2 3.0 
Power Factor A.S.T.M. D-150-47T 
1,000,000 cycles 0.03 0.03 0.03 0.02 
Loss Factor A.S.T.M. D-150-47T 
= 1,000,000 cycles 0.08 0.08 0.06 0.06 
Are Resistance A.S.T.M. D-495-48T 
= _ No Tracking _ No Tracking No Tracking No Tracking | 
Flammability A.S.T.M. D-635-44 
— Burning Rate, in. /min. 0.5 0.6 0.7 0.7 
Odor — None None None None 
Taste — None None None None 
Water Absorpti P 
rption A.S.T.M. D-570-42 
Wt. gain on 24 hours water 
immersion 0.3 0.3 0.3 0.3 
Dimensional change on 
| immersion, percent None None None None 


»>PLEXIGLAS MOLDING POWDERS... 











Injection 


Injection 


Average Values (not intended for specification purposes) 


Injection 


Compression 















Test Conditions 


PLexicLas VS 


PLEXxIGLAS VM 


PLEXxIGLAS V 


PLexicitas Y 





























Property 
tive Index A.S.T.M. D-542-42 

— = we 1.49 1.49 1.49 1.49 
Snecific Gravit A.S.T.M.D.-792-44T 
oe ins 1.18 1.18 1.19 1.19 
Tensile Strength A.S.T.M. D-638-46T 

14” specimen (0.2”/min.) 

Maximum, psi. 8000 9000 9000 7000 
Flexural Strength A.S.T.M. D-790-45T 

Span-depth ratio 16 

1 " /min.) 

Maximum, psi. 15,000 16,000 16,000 12,000 
Compressive Strength A.S.T.M. D-695-44T 

(0.2"/min.) 

Maximum, psi. 14,500 15,000 17,000 12,000 
Impact Strength A.S.T.M. D-256-47T 

Izod Molded Notch 

(per inch of notch) ft. lbs. 0.5 0.4 0.4 
Rockwell Hardness R & H P-20 

14" Bail, 100 Kg. Load M—80 M—84 M—92 M—62 
Light Transmission A.S.T.M. D-672-42T 
"As Received” Total White, % 93 93 93 93 
Effect of Accelerated LP 406b-6021 (240 hours 
Weathering on Crazing None None None None 
Appearance of Discoloration None None None Yellowed Slightly 
Clear Material Warping None None None None 

Unmolding None None None None 





Heat Distortion 
Temperature 


A.S.T.M. D-648-45T 
2°C, /min.-264 psi. 


75°C, (167°F.) 


80°C. (176°F.) 


91°C. (196°F.) 


67°C. (153°F.) 





Flow Temperature 


A.S.T.M. D-569-48 


132°C. (270°F.) 


140°C. (284°F.) 


158°C. (316°F.) 


145°C. (293°F.) 





Shrinkage from 
Mold Dimension 


A.S.T.M. D-551-41 modified 
(Cold mold to cold piece) 































































































TYPES OF MOLDING POWDERS 


I njection 





Extrusion 





Compression 





CAST SHEETS 


PLEXIGLAS acrylic plastic is also manufactured in the 
form of cast sheets in a wide range of sizes and 
thicknesses, as clear transparent material and in 
transparent, translucent and opaque colors. Cast 
sheets can be heated and formed to almost any shape 
and are easy to cut, machine and cement. They have 
the same advantageous performance characteristics 
as parts molded from PLEXIGLAS molding powders. 
Because of this, cast sheets are useful for prototypes 
of parts to be molded, design study models, trans- 
parent demonstration models, and for production 
runs in quantities where tooling costs for molding 


are not justified. 


SALES OFFICES 


PLEXIGLAS 





Room 1115, Statler Office Building . . . . ...... 2... +... « Boston 3, Massachusetts 


222 North Michigan Avenue tae a 

702 United Office Bldg., 2012 W. 25th St. 
Room 1102, Southland Bldg.. Annex, 209 Browder Si. 
110 West First Street 

728 Fisher Building . 


Room 216, Finance Bldg., 1009 Baltimore Avenue 


Chicago 1, Illinois 
Cleveland 13, Ohio 
Dallas 1. Texas 

Dayton 2, Ohio 

Detroit 2, Michigan 
Kansas City 5, Missouri 


5657 Wilshire Blvd... m. . . Los Angeles 36, California 


350 Fifth Avenue . ; 
Room 443, 25 Beale Street . 
1110 South Brentwood Blvd. . 
500 Walker Bldg. 


Canadian Distributor: 


New York 1, New York 


San Francisco 5, California 


St. Louis 17, Missouri 
Washington 5, D.C. 


Crystal Glass and Plasties, Ltd.. 130 Queen's Quay at Jarvis St. . _ Toronto, Ontario, Canada 


PLEXIGLAS is a trademark Reg. U.S. Pat. Off. and other principal countries in the Western Hemisphere 


ROHM & HAAS COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, 


PA. 


Pri din USA. 
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shenolics 


Recent Developments 


A modified two-stage phenolic 
iwder (C.R. 9114, Catalin Corp. of 
merica) has excellent stability at 
gh temperatures. This resin is es- 
ially suitable as a binder for 
basive grinding wheels. An am- 
onia-free phenolic one-stage pow- 
»» (C.R. 8423) has good heat stabil- 
- and good color. 


Tiny hollow phenolic resin spheres 
licroballoons, Bakelite Co., dis- 
‘buted by Chicago Bridge and Iron 
.) filled with inert nitrogen gas 
4 floated in a layer 0.5 in. thick 
, the surface of crude oil in cone- 
of storage tanks can cut evapora- 
»n losses 80 to 90 percent. Diam- 
ers of the spheres range from 
0002 to 0.0036 inch. They have a 
pticle density in oil of 9.3 Ib./cu. 
bot. Mixed with crude oil, then 
imped into the tank, they float on 
he surface, forming a blanket that 
ses and falls with the oil level in a 
banner similar to a “floating roof” 
rently used on storage tanks. 


A two-step cord-filled phenolic 
holding material (FM 11679 Black, 
iberite Corp.) has a minimum 
xural strength of 18,000 p.s.i. and 
minimum Izod impact strength of 
t ft-lb./in. of notch. Its plasticity 
}medium to hard. Molded parts are 
eat resistant up to 250° F. 


A new thermosetting phenolic 
Durez 17265 Black, Durez Plastics 
Chemicals, Inc.) is a two-step, 
jood flour-filled, general-purpose 
mpound with exceptionally fast 
ring properties. It can be molded 
ompression or plunger methods 
id preforms quickly. The molded 
arts have a fine glossy surface. 
An improved nitrile rubber-bear- 
phenolic molding compound of 
general-purpose type (Durez 
°840, Durez Plastics & Chemicals, 
ne.) has a lower modulus of elas- 
city than materials of similar type 
nd its impact strength is nearly 
4 4 ont F weet and revised by H. L. 
ne sooner pata SMa 
mth. m Carbide and Carbon Corp. 


mmarizing Recent Developments 
vere prepared by the editors. 


henolics 





20% greater. Its surface is good, 
with a higher gloss and less flow 
lines than other materials of this type. 


» A fibrous glass-reinforced phenol- 
ic high-impact thermosetting ma- 
terial (Fiberite 4030, Fiberite Corp.) 
enables foundries to produce sand 
core dryers quickly and accurately 
on an inexpensive low-temperature, 
low-pressure press. In its forming 
state, the material flows at only 320° 
F. under 300 p.s.i. The finished dryer 
maintains its high stability up to 
temperatures of 500° F. 


» A mica-filled phenolic molding 
material (Resinox 3001, Monsanto 
Chemical Co., Plastics Div.) has im- 
proved mold release, better flow, 
and faster cure; fewer surface de- 


fects appear in the finished product. 
Impact, flexural, and tensile strength 
have been increased 20% to give 
greater resistance to cracking around 
inserts and other areas of high local- 
ized stress in the molded piece. It is 
recommended for use in radio tube 
sockets and bases, electrical con- 
nectors, terminal strips, and miscel- 
laneous electrical components. 


» Two liquid resins for making shell 
molds and cores reduce costs and 
improve performance for products 
using metal castings. The resin for 
shell molds (Reichhold Foundrez 
7429, Reichhold Chemicals, Inc.), 
combined with sand in the propor- 
tion of 100 parts of sand to two parts 
of resin, has produced molds in 
which stainless steel can be poured 
at temperatures as high as 3100° F. 
The resin for cores (Foundrez 7581), 
mixed with sand in the same pro- 
portion, produces cores having the 
smooth finish hitherto obtainable 
only by shell mold processes. 


PHENOL-FORMALDEHYDE 


COMMERCIAL phenol-formalde- 

hyde products discussed in this 
chapter are in the categories of 1) 
molding materials, 2) industrial 
resins, and 3) cast resins. 


Molding Materials 


Granular and Macerated Molding 
Materials—Both one-step or two- 





Courtesy Bakelite Co. 
Molded phenolic handie for electric 
frying pan acts as a heat and elec- 
trical insulator, as well as a housing 
for the electric control components 


step resins or their many variations 
are employed for these materials, the 
type selected depending on proper- 
ties desired. The heat-reactive resins 
are used as such by condensing fur- 
ther and processing with dyes, lubri- 
cants, and/or plasticizers until the 
desired molding properties are 
achieved, or are compounded with 
fillers for the purpose of further 
modification of the properties. The 
latter include compounds that incor- 
porate either organic or inorganic 
fillers in ground or in macerated 
form. Fillers frequently employed 
are wood flour, cotton flock, asbestos, 
and similar granulated products; 
macerated natural or synthetic fab- 
ric, fibers, or films; or paper. Fibrous 
glass, chopped glass cloth, and the 
new synthetic fibers have recently 
been introduced as fillers, presenting 
interesting new properties. Some- 
times the molding compounds are too 
bulky because of the incorporated 
filler and are further processed to 
yield a product that is in pellet or 
nodular form. This form facilitates 
handling and preforming during the 
molding process. 

The various phenolic molding com- 
pounds are often designated by the 
properties that they impart to molded 
products, and are commonly known 
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as general-purpose, shock-resistant, 
heat-resistant, and special-purpose 
phenolics. When fully cured, phenolic 
molding compounds are relatively in- 
ert. With the exception of special 
grades they are measurably decom- 
posed by strong caustic solutions. 
Molded pieces are hard, rigid, dur- 
able, and difficult to ignite or slow 
burning. Because the usual phenolic 
materials show a marked tendency 
to discolor when exposed to light, 
dark colors are recommended. Indoor 
aging characteristics are good. In 
general, curing temperatures range 
from 275 to 350° F. Unless special 
grades of materials and special tech- 
niques are used, pressure is required 
for the cure. Compression, transfer, 
or plunger techniques can be em- 
ployed. Large pieces can be success- 


pieces or in conjunction with stand- 
ard phenolics to provide reinforce- 
ment. In many cases the proper use 
of blanks with other molding ma- 
terials will produce a piece having a 
combination of mechanical and di- 
electric strength, and good color not 
obtainable in the boards alone. 
Phenolic Pulp Products—By the 
use of pulp resin preforms, articles 
may be made up of layers in which 
the body or core contains a high per- 
centage of fiber and a low amount of 
resin, while the surface layers are 
richer in resin than fiber. When 
cured, the several layers are firmly 
bonded by the fluxed and hardened 
resin into a single piece, the surfaces 
of which have high resistance to wear 
or fluids which may come into con- 
tact with them. The body layer, be- 





Courtesy Bakelite Co 


End pieces for toaster are molded of phenolic material 


fully molded and show good toler- 
ance for inserts. The range of end 
products that phenolic molding ma- 
terials provide is almost unlimited. 

Phenolic Resin Boards and Blanks 
—Phenolic resin-pulp boards are 
produced on a wet cylinder machine, 
usually in standard size sheets, 48 by 
66 in., and in thicknesses ranging 
from 0.031 to 0.045 inch. From these 
boards the manufacturer supplies 
sheets, strips, rectangles, special 
shapes, and diced material. Products 
are characterized by low bulk factor 
and_ relatively high mechanical 
strength, dimensional stability, and 
moisture resistance. Properties can 
be somewhat tailored by variations 
in the processing. The material can 
be handled in molds designed for 
general-purpose phenolics. It can be 
used either for producing finished 
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cause of its high fiber content, gives 
the article its high strength. In a re- 
cent development covering the use of 
decoration or inserts on the surface 
of serving trays or other flat pieces, 
the shaped preform is particularly 
advantageous, as it offers a flat sur- 
face on which the added items may 
be easily and accurately placed. For 
articles of complex shape and vary- 
ing sectional thickness, for which 
molded-to-shape preforms are not 
adapted, a special pulp-resin blank 
is used. This blank is vacuum-felted 
from an aqueous pulp resin mixture 
to the shape best suited for obtain- 
ing uniformity of pulp and resin 
distribution in the finished product, 
when compression molded in the 
conventional manner. 

Rubber - Phenolic Compounds — 
Within the past few years, use of 







































phenolic resins with synthetic » 
bers, such as GR-A, GR-S, 
neoprene, has made possible ; 
proved molding compounds 
process readily, cure faster 
rubber, and produce finished artic. 
of special properties. The resin 
moderate quantities can act as 
inforcing agent for the 
parting hardness, or the rubber « 
be utilized as a plasticizer for , 
resin, giving a product that is softs 
and tougher than that which ; 
otherwise obtainable with phenoli« 
Phenolic Resin-Asbestos Comy 
sition — A phenolic resin-ashecy 
composition (Haveg) is used for 4 
economical production of large, con 
plex pieces of equipment throug 
simplified molding techniques. The 
molding process consists of packin 
a putty-like composition into 
simple mold in which the resin ; 
cured under controlled temperatur 
conditions without using a hydraulg 
press. The asbestos filler is acii 
digested; the bake product is, ther 
fore, resistant to almost all no- 
oxidizing acids, salts, the weake 
bases, and many solvents. Graphite 
is substituted for the acid-washed 
asbestos in equipment intended for 
hydrofluoric acid or acid solutions 
of its salts. These compositions are 


Pol 


PLAS] 
to mal 


characterized by strength, tough- Ti 
ness, and resistance to thermd Each j 
shock, and can withstand sustained the on 
temperatures of 300° F. Large 

molded pieces subjected to consid- If 
erable hydrostatic heads or gsf™m™ for yo 
pressures are provided with exter-H develo 
nal supports which usually consist We wi 


of steel ribs or wood staves with 
steel hoops. It is possible to make 
field alterations or repairs with 
cold-setting cements which, whet 
hard, have comparable chemical 


molding fits their production ve) 
well and that long runs of large vol 
ume items are not a prerequisite 


making shell-molded castings. — 
Machines for making shell molé 
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Industrial Resins 1 & 
x 1 vise 
Resins for Shell Molding—The | 94 
methods of using phenolic resins "Hy | na 
making shell molds for foundyM) yi 
castings have been discussed in m- 94 
merous technical articles and mos 1 ity 
resin manufacturers have technic# 1 vis 
literature available. The jobbing . 2 
foundries, sometimes at customers - 
insistence, are finding that shel . a 
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Polyesters...specialized resins for special needs 


PLASKON Polyester resins are formulated with one basic idea in mind... 
to make your molding jobs easier! 
To do this, we have developed a wide range of highly specialized polyesters. 

Each is designed to do its own job well, to make a superior finished product, and to give you 
the ease of handling which molders expect from PLASKON Polyester resins. 


If you have molding problems or want to know exactly which formulation is best suited 
for your needs, by all means consult us! Our laboratories have pioneered in researching and 
developing better resins, and offer an unparalleled source of technical information. 

We will be glad to give you any assistance you require. 
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PLASKON 


THERE'S A “PLASKON” PRODUCT FOR EVERY POLYESTER MOLDER. THESE INCLUDE: 





*911—Well suited for hand lay-up work with fiber glass fabric. 
Used for many years in aircraft and radome applications. Rigid. 
*920—similar in physical properties to 911. Used primarily as a 
binder, in an emulsified state, for mat and preforms. Rigid, low 
viscosity. 

941—General purpose resin suited to both matched-metal mold- 
ing and room temperature molding. Good heat stability. Rigid, low 
viscosity. 

942—Identical with 941 except for higher viscosity, which makes 
't generally preferred for matched-metal molding. Rigid, medium 
viscosity. 

951—\ow viscosity resin designed for difficult or rapid impreg- 
nation operations such as casting, potting and production of solid 
rods. Rigid, 


9404 —Light-stable resin with physical properties similar to those 


® Polyesters ... 
first in the field 


of 942. Designed primarily for production of articles exposed to 
sunlight and weather aging. Rigid. 

9441 —Light-stable resin with the same light stability and weath- 
ering properties as 9404 but cures with a lower exotherm. Rigid. 
94114—Rigid type resin designed for matched-metal molding. 
Good mold release characteristics, higher gloss and less crazing 
than obtained with general purpose resins. 

9500—Resilient or semi-rigid resin. Used as a gel coat or in the 
molding of articles which must not crack under flexing or impact. 
9510—Resilient resin with molded properties approximating a 
blend of 85% 942 and 15% 9600. 

9511—identical with 9510 except for lower viscosity. 
9600—sSuperior flexible type resin, useful as a molding or lami- 
nating resin, but principally used as a blending resin to improve 


impact or flexing propertiés of conventional resins. 
*Nos. 911 and 920 are based on Diallyl Phthalate monomer, all others on Styrene. 


Resins, address BARRETT DIVISION, Allied 
Chemical & Dye Corporation, 40 Rector Street, 
New York 6, N. Y. HAnover 2-7300. 
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range from the elaborate automatic 
multi-station variety to the simple 
hand-operated, single-station type. 
Many of the early claims regarding 
finish, tolerance, and casting econo- 
mies have been substantiated. Cores 
for foundry use are also being made 
by shell mold techniques and this 
application will play an increasing 
part in the consumption of phenolic 
resin in the foundry industry. 

Essentially, the process consists 
of producing a compsratively thin 
shell-like metal-casting mold or 
core by applying a mixture of sand 
and a powdered phenolic binder (6 
to 10% by weight) to a hot metal 
pattern and curing the layer of ma- 
terial. This technique in metal cast- 
ing is sometimes referred to as the 
Croning or “C” process. 

Resins for Structural Board—A 
number of commercial and pilot 
plants are engaged in the production 
of structural boards. Three different 
types of production processes exist: 
1) the dry process in which dry 
powdered resin is used with dry 
wood waste; 2) the Eastern wet 
process in which either a liquid 
resin or varnish is used with dry 
waste; and 3) the Western wet 
process in which liquid resins are 
combined with wood waste in a wet 
slurry. In the dry process and the 
Eastern wet process both phenolic 
and urea resins have been success- 
fully used. In the Western wet proc- 
ess only phenolic resin is used. 

The dry process for making struc- 
tural boards out of wood waste plus 
resin is probably best adapted to 
small-scale operation, such as re- 
quired by furniture, millwork, and 
plywood companies, which have 
their own sources of wood waste 
and can use the board they make 
in their own end products. Dry 
process boards contain from 6 to 
15% of resin and are, therefore, con- 
siderably more expensive—except 
to such maker-users—than nation- 
ally distributed structural boards 
which contain no resin. 

The Eastern wet process involves 
similar economic factors except that, 
in preparing the wood waste, less 
care need be taken with particle 
size. Also, molded shapes as well as 
structural board may be made by 
this process. More uniform distribu- 
tion of resin on the wood waste fi- 
bers is claimed for this method. 

The Western wet process necessi- 
tates huge quantities of wood waste 
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and water, big power consumption, 
and continuous operation. Because 
it is a big-scale operation, its prod- 
uct presents a market problem. 
Resin quantities are lower than in 
other boards, being generally be- 
tween 2 and 6 percent. A mass pro- 
duction process, it is basically the 
least expensive from an operating 
standpoint. 

Impregnating Resins—These are 
similar to laminating resins, and are 
employed for numerous purposes 
other than laminating. Impregnation 
of paper for special-purpose cores 
or for backing sheets are examples. 
Paper tubes on which yarns are 


Large phenolic moldings, such as this one-piece furniture drawer, require material with 
good flow characteristics. Drawer, which is lighter than equivalent drawer made d 
wood, will neither swell nor stick, regardless of prevailing conditions of humidity 


wound for bleaching and dyeing are 
often phenolic-impregnated. Modi- 
fied with lignin, phenolic resin has 
been used successfully to treat pa- 
per as a backing for a melamine 
overlay, and the product provides 
an economical material for use in 
interior decoration. Phenolic im- 
pregnated fabric or paper disks 
serve as backings to which abrasive 
particles are bonded. 

The resins can be employed to im- 
pregnate wood, thereby increasing 
its strength, decreasing swelling due 
to moisture, and improving resist- 
ance to decay and weathering. The 
term “impreg” is used to designate 















































wood that has been impregnsiy 
with a resin solution and heated tp 
cure the resin. “Compreg” jg in, 
pregnated wood cured under pres. 
sure to high density. 

Phenolic Casting Resins—Eggen. 
tially, casting resins are mixtures of 
pheno! alcohols with a tively 
small proportion of these conder 
to an advanced stage. The ]j 
resins can be cured to practically 
infusible insoluble products 
heated. Some can be cured at room 
temperature by addition of acide 
accelerators. Fillers can sometimes 
be used to advantage in lowering the 
shrinkage factor and in increasing 
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Courtesy Bakelite Co. 


strength, provided sufficient control 
of bubble formation is exercised. 
Phenolic casting resin has been used 
for checking, spotting, and welding 
fixtures, for master and duplicate 
dies for forming metal, and for short 
run molds for making polyestet 
parts. 

Miscellaneous Industrial Resins 
Resins in this category are numet= 
ous and specialized. They are actu- 
ally impregnants, binders, bonding 
agents, cements, foamed resins, | 
other materials, designed for various 
industrial products. 

In the production o! abrasive 
grinding wheels, abrasive particles 
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-@ MYCALEX'’..SUPRAMICA... 
" : th oly CERAMOPLASTICS 
9 ila 

rely ‘of all . Mycalex glass-bonded mica and Supramica, a superior 
7 Tak-d ir hilar:| grade of glass-bonded mica, are the only ceramoplas- 
ally materials! tics — the versatile basic materiais that combine the 
hen outstanding features of ceramics and plastics. 

om 

= They offer, too, very special qualities found in neither 
the ceramics nor plastics. Here are a few of the outstand- 
ing ing characteristics of these materials: 


total and permanent 
dimensional stability 





SUPRAMICA 555 


low electrical loss factor 


high dielectric strength 
MYCALEX 410 

impervious to water, 

oll and organic soivents 


very high arc resistance 


MYCALEX 410X 


MYCALEX KM 





¥ We’ve prepared an invaluable reference, our Engineers Hand- 
ACHINED book and Catalog — and, for experimental and test purposes, 
products an introductory Mycalex Parts Kit containing more than 30 
typical products. The Catalog is yours for the asking; the 
Mycalex Parts Kit is available at $10.00. Write for these aids: 


— ee Mycalex Corporation of America 
General Offices and Plant, Dept. 120A 
P. O. Box 311, Clifton, N. J. 


gd dVdilidVit 


Tube sockets by Mycalex Tube Socket Corporation 
Under exclusive license of Mycalex Corporation of America 


ie sort > Ge tele) 


MYCALEX K 








SINCE 1919 MYCALEX CORPORATION 


/MYCALEX OF AMERICA 


World’s largest manufacturer of glass-bonded mica products 
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Courtesy Bakelite Co. 


Specially formulated phenolic mold- 
ing materials are used for production 
of radio and television tube bases. 
Materials have high electrical resist- 
ance and are strong enough to retain 
metal inserts in perfect alignment 


are first wetted with a low-viscosity 
liquid resin, then tumbled with a 
mixture of finely powdered two- 
stage resin and filler. The composi- 
tion is pressed into the size of wheel 
desired and oven-cured. More dur- 
able sandpaper disks are fabricated 
by utilizing a liquid-resin-impreg- 
nated and partially cured paper, 
cloth, or vulcanized fibre backing to 
which abrasive particles are bonded 
by a phenolic resin. 

Clutch facings, brake linings, and 
other friction materials of high ef- 
ficiency, durability, and safety fac- 
tors are possible through the use of 
liquid resins, varnishes, and resin 
compounds. 

For insulation purposes, molten 
rock, slag, or glass is blown into fine 
filaments by steam, treated with a 
water solution of resin, pressed, 
oven-cured, and automatically cut 
into convenient batts of desired size. 
Phenolic resin foam is a low-density 
material useful for insulation appli- 
cations as well as for sandwich con- 
struction. 

Recently, phenolics have found 
use in bonding magnetic iron pow- 
ders for use in electrical coils in 
radio and high-frequency applica- 
tions. Both liquid and solid phe- 
nolics are utilized in producing these 
cores with magnetic powder. 

Cements for binding the glass 
bulbs of radio tubes and electric 
lamps to molded or metal bases are 
supplied in powdered form. Paste of 
the desired consistency is made by 
mixing with alcohol, applied be- 
tween the bulb and the base, and 
baked to set the resin. For bonding 
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and securing brush bristles, ends of 
the tufts are first soaked in a liquid 
resin and then baked to set the 
bond. When the tufts are inserted in 
the ferrules, additional resin is ap- 
plied to secure them. Often an ac- 
celerator is mixed with the resin 
cement to speed up the latter opera- 
tion. 


Cast Phenolics 


An important category in which 
phenolic resins are marketed is the 
group of cast products. In addition 
to stock sheets, rods, and tubes, 
manufacturers produce custom 
castings in almost any shape de- 
sired. The castings are fully hard- 
ened and easily fabricated by stand- 
ard operations. End products are 
low in cost. 















Cast phenolics are available . 
various colors—opaque, transpar 
translucent, and mottled effects 
Colors are unusually rich and bj. 
liant, although color stability jg not 
of the highest order. Full colo; and IZ 
luster is obtainable only after buf. 
ing and polishing. It is often Dos. 
sible to restore original appearance 
of an aged piece by rebuffing anj 
repolishing. In _ general, finished 
products exhibit good water resis. 
ance, dimensional stability, yj 
non-flammability. They exhib 
minimum odor and taste character. 
istics. Special grades of cast phe- 
nolics can be formulated for chen. 
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cal resistance, dielectric strength, he like. 
low water absorption, improve The si 
heat distortion, and shock-resis. rfural 
ance. —~ 






ompour 
Her mal 


RESORCINOL-FORMALDEHYDE te 


RESORCINOL has a higher rate 

of reactivity than phenol under 
some conditions. The order of re- 
activity of resorcinol with formal- 
dehyde is such that no catalysts are 
necessary to induce reaction, and 
reaction will take place under alka- 
line or acid conditions. By reacting 
1 mol of resorcinol with substan- 
tially less than 1 mol of formalde- 
hyde, resins are obtained which are 
permanently fusible and soluble in 
water, ketones, alcohols, esters, and 
similar organic solvents. These res- 
ins can be repeatedly heated with 
no substantial change in properties. 
By dissolving in a solvent medium, 
usually water and alcohol, and add- 
ing a catalyst in an amount sufficient 
to bring the pH of the solution to 
approximately 7, an adhesive base 
is formed which can be set in the 
presence of a hardening agent, 
generally formalin or paraformal- 
dehyde. In a similar manner, co- 
polymer phenol-resorcinol-formal- 
dehyde adhesives can be prepared 
that set at a pH of about 8 and show 
about the same reactivity as shown 
by resorcinol adhesives. 

Resorcinol resins can be used 
quite generally where phenolics are 
used. The low-temperature cure is 
particularly helpful in the fabrica- 
tion of heavy structures with thick 
sections where slow heat transfer 
retards the cure of normal pheno- 
lics, or in gluing odd-shaped pieces 
that cannot be handled well be- 
tween the flat platens of a hot press. 










pounds 
Because of their high affinity fo ress bi 


wood, the most important use o nossible 
these resin adhesives has been in arge TT 
wood gluing, particularly for marine rge al 
plywoods. Less well-known appli- ral pli 
cations are in various bonding op- raw ma 
erations on laminated and molded 
phenolics, nylon, and other plastic 
materials. 




















































































































PHENOL-FURFURAL 

ORMALDEHYDE is the aldehyde + 

used in greatest quantity by the 4 EXI 
phenolic resin industry; furfural is # 
the most prominent of the aldehydes 4 10 
used for modifying purposes. Fur- t Is 
fural as currently used by phenolic q 
resin manufacturers contributes H AC 
special and useful flow properties to : 
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Parts as intricate as this fuse -" 
can be molded accurately in one _ 
using general-purpose phenolic res” 
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e phenolic sins of commerce. It 
‘ 
arent, 


primarily ed in reaction with 
mnthetic pl 1 to prepare lump 
-cins which » turn are ground and 
ended with ‘ast-euring formalde- 
de-phenol powdered resin in 
table ratios. Another obvious and 
acticed method is to react mix- 
res of furfural and formaldehyde 
ith phenol in the reaction kettle 
sf In either case the blends thus 
Be roduced are either compounded 
and vith fillers in the case of molding 
iit »wders, or become phenolic resins 
ters commerce as binders for resinoid 
he brasive wheels, brake linings, ad- 
- esives, laminating varnishes, and 
e like. 

The single largest application of 
rfural in the phenolic resin indus- 
y is in the production of molding 
ompounds. Phenolic molding pow- 
itr manufacturers pioneered the 
Hevelopment of long-flow com- 
pounds and, in cooperation with 
press builders and molders, made 
possible the deep-draw molding of 
large TV console cabinets and other 
jarge and complex moldings. Fur- 
ural played an important role as a 
p- aw material in designing phenolic 


bril. 
S Not 
r and 
buff. 


‘alice 
and 
shed 
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resin blends that helped to make 
possible the first large moldings. Its 
value as an economical means to 
lengthen the flow of fast-curing 
phenolics is now well recognized by 
the phenolic industry. 
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Polyester Resins 


Recent Developments 


» A pigmented polyester resin 
mixture (Gel-Kote, Glidpol National 
Laboratory, The Glidden Co.) is ap- 
plied to a hot or cold mold surface 
and co-reacts with the molding resin 
during the curing cycle to become 
an integral part of the molded prod- 
uct. It suppresses surface fiber pat- 
tern, acts as a vapor barrier for 
liquids, and limits penetration ” of 
ultra-violet radiation into the 
laminate. The mixture presents op- 
portunities in the appliance field and 
in exterior applications. Its surface 
characteristics make it superior to 
conventional multi-coat primer sys- 
tems, and, in some cases, eliminate 
the need for painting. 


» A light-stabilized polyester resin 
(Stypol 100S, H. H. Robertson Co.) 
has outstanding ability to wet and 
hide glass fibers. Laminates fabri- 
cated from the resin have given 
light transmission values of 88.5 per- 
cent. No monomer, other than sty- 
rene, is used. 


>» Two new polyester resins are 
designed to minimize color fading 
and maintain favorable light trans- 
mission in structural panels of re- 
inforced plastic for skylights, green- 
houses, factories, carports, and patio 
roofs. One (Bakelite PLLB-5003 
Natural, Bakelite Co.), a _light- 
stabilized resin, resists color fading 
under direct sunlight. The other 
(Bakelite PLLA-5006 Natural, 
Bakelite Co.) has the same light 
color and other favorable character- 
istics and is recommended for users 
who wish to add their own light- 
stabilizing agent. 


> A new line of polyesters (Aropol, 
U.S. Industrial Chemicals Co.) for 
use with fibrous glass or other re- 
inforcement materials offers a wide 
variety of use. One, formulated for 
matched die molding, has a fast 
cure (Aropol 7100). Another (Aro- 
pol 7110), with exceptional chemi- 
cal resistance, is intended for general 
molding and hand layup. Aropol 
* Research Supervisor, Paint Div., Research Center, 
= Plate Glass Co. 


gra summarizing Recent Developments 
and References were prepared by the editors. 
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7200 is a clear, self-extinguishing 
resin and can also be used in 
matched die moldings where reten- 
tion of strength under high tempera- 
ture is required. Still another (Aro- 
pol 7300), is a permanently flexible 
resin rarely used alone. It imparts 
flexibility and toughness to rigid 
resins. Light-stabilized modifications 
of these polyesters are available. 


» A casting resin (Stycast 2850 GT, 
Emerson & Cuming, Inc.) for pro- 
ducing electronic embedments has 
a temperature range of usefulness 
extending from —100 to 400° F. The 
cured plastic has a thermal coef- 
ficient of expansion approximately 
the same as that of aluminum and 
brass. Other important features are 
low shrinkage during cure, good ad- 
hesion to a variety of materials, and 
possibility of room temperature cure. 


» A tough, corrosion-resistant poly- 
ester resin (Hetron, Hooker Elec- 
trochemical Co.) combines light 
stability with exceptional fire re- 
sistance. It shows no visible yellow- 
ing or change of surface gloss after 
more than 500 hr. in a Weather- 
ometer. 


> Insulating material (Diall 51-01, 
Cannon Electric Co.) for a new line 
of electrical parts is a thermosetting 





hs See 
Courtesy Owens-Corning Fiberglas Corp. 
Polyester-fibrous glass laundry tubs 


are utilitarian as well as decorative 


by C. B. SIAS* 


molding compound, with dialhj 
phthalate as its principal resin and 
asbestos as its principal filler, I 
claimed to have higher dimension, 
stability, higher heat resistance, bet. 
ter resistance against cracking qy,. 
ing soldering operations, and higher 
impact strength than conventional 
insulating materials. 


> Protective windows in contn| 
cockpits of open-hearth furnas 
charging machines (National Ste¢| 
Corp.) are made of a new high-ten. 
perature transparent resin (HT-CR. 
39, Cast Optics Corp.). This mate. 
rial, a copolymer of diallyl diglyca| 
carbonate and triallyl cyanurate 
withstands brief exposure to ten- 
peratures as high as 350° F. with 
no loss of clarity or rigidity. It has 
outstanding resistance to impact 
abrasion, hot metallic spatter, ani 
all types of chemical fumes and sil- 
vents. 


» A color-free polyester resin 
(Marco MR-28RC, Plastics Div, 
Celanese Corp. of America) for ar- 
chitectural panels can be ight- 
stabilized with an additive or ca 
be supplied with light stabilizer in- 
cluded. The resin has a color index 
25% lower than A-P.HLA. industry 
standards. 





-_ distinct classes of polyes- 
ter resins are recognized: 1) satu- 
rated polyesters; 2) unsaturated 
polyesters; 3) polyfunctional u- 
saturated esters. A clear under- 
standing of the basic differences 
should be kept in mind so that prod- 
ucts can be properly identified and 
the correct type selected. 

This category of plastics should 
also be distinguished from the al- 
kyd resins used in the protective 
coating field. These latter might 
properly be called polyesters, but 
customarily have not been. Ai 
resins can almost always be dis- 
tinguished from the products dis- 
cussed here because they contain 
fatty monobasic acids as “oil modi- 
fiers” and are furnished in solvent 

Saturated Polyesters—These te 
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- condensation products 


ins are lin 
usually pr ared from saturated di- 
basic acids and glycols. High mo- 


lecular weight, high melting point 
-e commercially useful 


polyesters 
without undergoing further chemi- 
cal reaction. These products are 


thermoplastic and the most success- 
fyl materials are obtained from the 
reaction of ethylene glycol and 
terephthalic acid. Saturated polyes- 
ters containing controlled hydroxyl 
groupings may be reacted with di- 
isocyanates to form surface coatings, 
elastomers, and rigid and flexible 
foams. 

Unsaturated Polyesters — The 
products in this class also contain 
linear condensation products made 
from dibasic acids and glycols but, 
in part, the dibasic acids used are 


' unsaturated. Maleic or fumaric are 


the most commonly used acids. In 
use, the unsaturated polyesters are 
blended with a reactive monomer 
such as vinyl acetate, methyl meth- 
acrylate, or (most commonly) sty- 
rene. Under the influence of heat 
and/or a peroxide catalyst the mix- 
ture copolymerizes, with the mono- 
mer cross-linking the polyester to 
make a thermoset solid. 

Polyfunctional Unsaturated Es- 
ters—This group includes unsatu- 
rated esters of di-, tri-, or poly- 
functional, usually saturated, acids. 
They are low molecular weight 
products as distinguished from poly- 
mers. Diallyl phthalate, triallyl cy- 
anurate, and diallyl diglycol car- 
bonate are typical examples. These 
compounds may be _ polymerized 
alone or copolymerized through the 
use of peroxides. In some cases the 
polymerization is stopped at an in- 
termediate stage to yield a viscous 
“prepolymer” which is later fully 
cured. The end product is again a 
thermoset plastic because the poly- 
functional groups react to form 
many series of cross-linkages. 


General Characteristics 


Numerous outstanding properties 
are found in class (1) and (3) ma- 
terials; however, the widest variety 
ot polyester resins fall in the (2) 
classification. Modification through 
the use of various dibasic acids, dif- 
ferent glycols, and several mono- 
mers (each in varying ratio to the 
others) permits preparation of end 
Products with almost any desired 
Properties. The basic advantage of 
these materials is that they start as 


Polyester Resins 








Courtesy Owens-Corning Fiberglas Corp. 
Hull of 14-ft. runabout is manufactured of fibrous-glass reinforced polyester 


mobile liquids and can be converted 
quickly to solids; they are also 100% 
reactive, i.e., evolve no gas or liquid 
during cure: hence, large articles 
can be molded under low pressure 
with less expensive equipment than 
is required for forming solid thermo- 
setting resins. 

Polyester resins have good color 
and may be light-stabilized. They 
also have excellent electrical prop- 
erties and may be obtained in vary- 
ing degrees of rigidity or with fire 
retardant or high temperature re- 
sistant characteristics. 


Applications 


Reinforced Plastics—The prepara- 
tion of reinforced parts has provided 
the largest use for both (1) and (3) 
unsaturated polyesters. In most 
cases the reinforcement is provided 
by fibrous glass in some form, but 
paper is also used in laminates for 
special purposes. Fibrous glass is 
available to the fabricator in the 
form of cloth, mat (a bonded, non- 
woven sheet of cut fibers), or rov- 
ings (a twine-like material). 

Single or multiple ply, flat or cor- 
rugated sheet may be made continu- 
ously by combining and rolling im- 
pregnated paper or glass plies be- 
tween sheets of cellophane and pass- 
ing the assembly through an oven. 
The slight pressure exerted by the 
cellophane under tension is sufficient 
to produce, for example, a decora- 
tive table top, a photo-templet, or a 
corrugated awning. 

The hand lay-up method is a pop- 
ular procedure for making large, 
shaped articles. This process may be 
used with either male or female 


molds. When glass cloth is used, it 
is commonly, but not necessarily, 
pre-impregnated with resin. When 
die-cut glass mat is used, the resin 
may be applied by spraying, or by 
pouring on the positioned mat and 
spreading by brush or squeegee. In 
some cases only contact pressure is 
used, but more often a bag of im- 
pervious material is placed over the 
laminate and either vacuum or pres- 
sure used to hold the “lay-up” in 
place during cure. This procedure is 
used for prototype work, making or 
covering boats, and for complicated 
shapes. Rate of production is rela- 
tively slow. 

The fastest and most efficient 
molding method is the matched 
metal die process in which mating 
steel or special cast iron molds are 
used in a hydraulic press. Reinforc- 
ing glass fibers % to 2 in. long are 
cut from rovings, randomly collected 
by suction on a screen having the 
exact shape of the molded item, and 
resin-bonded to make a “preform.” 
The preform is placed in the heated 
mold, resin added, and the mold 
closed, forcing the resin around the 
fibers. A cut-off ring shears the ex- 
cess fibers and seals the resin in the 
mold under pressure to reduce 
porosity. Conventional molding cy- 
cles are 1 to 4 min. at 220 to 260° F. 
and 50 to 100 p.s.i. The resin used 
usually contains a filler and possibly 
color pigments. 

The articles made by any of these 
methods are strong, durable, dimen- 
sionally stable, and solvent resist- 
ant. Cloth-reinforced laminates are 
strongest but most expensive, while 
preformed parts are least expensive 
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and far more versatile where odd 
shapes or deep draws are concerned. 

Molding Powders and Premix— 
Mineral-filled, thermosetting, un- 
saturated polyester molding com- 
pounds -have significant advantages 
for economical high-speed produc- 
tion. Available as free-flowing pow- 
ders, which are first preformed by 
conventional methods, the composi- 
tions cure with exceptional speed. 
Fast-closing presses are required 
and cure times of 5 to 50 sec. are 
possible, depending upon the thick- 
ness of the part. In contrast to the 
products just described, these poly- 
esters are highly filled, are not fiber 
reinforced, require relatively high 
pressures to mold (500 to 900 p.s.i.), 
and, therefore, are not used to pro- 
duce large area parts. Preferred 
molding temperatures are at 300 to 
315° F., although others may be used 
if proper consideration is given to 
flow characteristics and cure time. 

The physical strengths are rela- 
tively low but are adequate for 
many uses. Their outstanding fea- 
tures are excellent electrical proper- 
ties, particularly arc resistance, and 
elevated temperature service up to 
400° F. Moisture and solvent re- 
sistance are good. The materials 
have been used successfully in con- 
nectors, resistors, and insulators in 
fields requiring high performance, 
such as the aircraft, television, and 
electronic industries. 

Another application of the class 
(2) materials is in the growing field 
of “premix.” Premix is a putty- or 
dough-like mixture of resin, filler, 
and short (0.01 to 2 in.) organic or 
inorganic fiber. It may be prepared 
in a dough mixer or by drawing 
rovings through a filled-resin bath 
and cutting the impregnated strands 
to size with a rovings cutter. The 
operation is not difficult and many 
molders make their own com- 
pounds. 

Although conventional compres- 
sion or transfer molding techniques 
are used with premix, the lower 
pressures required make it possible 
to mold larger, higher impact items 
than can be molded with other 
thermosetting materials. Electrical 
equipment parts, refrigerator striker 
plates, hammer handles, automotive 
heater ducts, and window frames are 
among the many items currently be- 
ing made from premix. 

Castings and Encapsulation—Ex- 
cellent castings of class (2) and (3) 
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materials can be made with or with- 
out filler. Clear castings are being 
produced from unsaturated poly- 
esters for aircraft glazing, while the 
polyfunctional allyl esters are find- 
ing increasing use in optical parts 
because of their clarity, high refrac- 
tive indices, and heat and scratch 
resistance. They also possess good 
resistance to chemicals and cleaning 
fluids and do not craze easily under 
stress. Such castings can be colored 
by incorporation of dyes or pig- 
ments. Filled compositions are being 
used extensively in electrical com- 
ponents, such as cable terminals and 
terminal blocks. Miniaturized elec- 
trical circuits and magneto coils have 
been successfully encapsulated on a 
production scale. 

Fiber and Film—The saturated 
polyesters of class (1) have found 
their widest application in the fiber 
field as Dacron and in film as Mylar. 
The use of both of these products is 
in its infancy and it is expected that 
additional products of this nature 
will become available. Clothing fab- 
ric woven with Dacron fiber is out- 
standing in wear resistance and 
laundering characteristics. The My- 
lar film features exceptional tensile 
strength and tear resistance. It can 
be furnished in thinner form than 
any other plastic material—down to 
0.25 mil. The available material is 
finding ready application in elec- 
trical insulation and sound-record- 
ing tapes, as pipe covering and met- 
allized foils, and in packaging uses. 

Polyurethane Resins—Other satu- 
rated polyesters with lower molecu- 
lar weights and different composi- 
tions are entering the rapidly ex- 
panding, potentially enormous, field 
of polyurethane resins. The polyes- 
ters are used in conjunction with di- 
isocyanate compounds to form coat- 
ings, elastomers, and foams. The 
polyurethane coatings show excel- 
lent adhesion, wear durability, and 
resistance to chemicals and solvents. 
Rigid polyurethane foams have been 
used for years in sandwich construc- 
tions where their ability to foam in 
place has been of paramount impor- 
tance. Flexible polyurethane foams 
are finding applications from sponges 
and cushions to thermal and sound 
insulating coatings. 
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protein Plastics: 


Zein, Casein 


p ROTEINS belong to the category 
of high polymeric materials. Inas- 
much as there are some 20 alpha- 
amino acids known to be constitu- 
ents of proteins, there are that many 
possible monomers, the alpha- 
amino and adjacent carboxyl groups 
of which form the backbone of the 
polymers, while the other groups 
form the side chains. These side- 
chain groups include amino, amide, 
carboxy, aliphatic hydroxy, phe- 
nolic, guanidyle, indole, imidazole, 
thiol, and disulfide. They are ap- 
parently spaced regularly along the 
chains and vary greatly in amounts 
in the different proteins. These are 
the reactive parts of protein mole- 
cules and are responsible for funda- 
mental differences between proteins 
and for the extreme complexity of 
these natural polyamides. 

The fibrous proteins (keratins, 
such as horn, tortoise shell, hoofs, 
claws, hair, and feathers) resist so- 
lution and deformation by heat. The 
globular proteins (casein, soybean, 
and zein) readily dissolve and are 
thermoplastic when plasticized with 
water. Zein is the only industrial 
protein soluble in organic solvents. 
This property gives the material a 
field of application not invaded by 
other proteins. 

Potentially low-cost proteins in- 
clude soybean, zein, peanut protein, 
and keratins. Molding powders can 
be made from the reaction product 
of keratin-containing horn powder, 
urea, and formaldehyde. Peanut 
protein has suitable characteristics 
for use as glue. Soybean and peanut 
proteins are used as extenders of 
phenolic resin in plywood. 


ZEIN 


by D. M. RATHMANN* 


A FILM-FORMING protein be- 
. longing to the class of aqueous- 
alcohol-soluble proteins known as 
prolamines, zein, like all proteins, 
‘S @ naturally occurring high poly- 


es 
* Corn Product 
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Protein Plastics: Zein, Casein 


mer composed of amino acid groups 
united by peptide linkages. The high 
proportion of acidic, amide, and 
nonpolar side chains accounts for its 
solubility in many organic solvents. 

Zein is a product of the corn wet- 
milling industry. Gluten, which con- 





Courtesy Corn Products Refining Corp. 
Various zein products: On dark back- 
ground, upper cent 
color pigment chips; center - 
cial powder; lower center—Vicara fi- 
ber. Around dark background, clock- 
wise, starting at center, bottom—Vi- 
cara and nylon blended fabric; zein- 
bonded cork; zein resin and wood pulp 
heat- and pressure-molded plastic; 
zein molding compound; Vinsol resin 
prepared by fusion; zein-coated colored 
papers; block of zein and resin pre- 
pared by fusion (thermoplastic and 
transparent); molded poker chips; zein- 
wood pulp suction screen; zein-cork 


vein jad 
zein-f 








tains most of the protein in the corn 
kernel, is separated from the starch 
and other constituents. Zein is then 
extracted from the gluten with or- 
ganic solvents. 

Zein has a molecular weight of 
about 25,000; specific gravity (at 
25° C.) of 1.25; isoelectric point of 
6.2; and dielectric constant of 4.9 to 
5.0. It softens with decomposition 
between 180 and 200° C. Unlike 
most other proteins, zein is highly 


resistant to microbial attack, and 
does not require inhibitors to pre- 
vent deterioration in alkaline soap 
solutions above pH 9. 

Increased tensile strength, greater 
toughness, and higher water resist- 
ance are imparted to zein composi- 
tions by curing with formaldehyde. 
Because of the absence of primary 
amino groups in the zein molecule, 
reaction with formaldehyde pro- 
ceeds at a slower rate than in the 
case of other proteins containing 
these groups. Curing is accelerated 
by catalysts, such as strong mineral 
acids or their ammonium salts, and 
by heat above 70° C. 


Solubility and Compatibility 


As a general rule, a solvent for 
zein must contain at least one func- 
tional group cf the type hydroxyl, 
carboxyl, amide, or amine, but the 
presence of these groups does not 
necessarily insure solubility. Zein is 
unique among the industrially avail- 
able proteins in being soluble in ab- 
solute methyl alcohol, in aqueous 
ethyl or isopropyl alcohol, and in 
the lower-molecular-weight glycols 
and glycol-ethers. 

Secondary solvents, which will not 
dissolve zein but which enhance the 
solvent power of a primary solvent, 
include lower ketones, aliphatic es- 
ters, chlorinated hydrocarbons, and 
the higher glycol-ethers. These ma- 
terials are particularly useful be- 
cause they permit modification in 
such properties of zein solutions as 
evaporation rate or viscosity, and 
promote the compatibility of various 
resins and plasticizers. Alcoholic 
solutions of zein tolerate limited 
amounts of diluents such as tolu- 
ene, xylene, benzene, and naphthas. 

Zein is insoluble in water but is 
readily soluble in aqueous alkalies 
at a pH of 9.5 to 11. Zein, unlike 
many other proteins, is not dispersed 
by weak alkalies such as ammonia 
or borax. Dilute aqueous solutions 
of strong alkalies dissolve zein but 
concentrated solutions do not. Use- 
ful aqueous systems are formed with 
ammonium or sodium resinates. 

Various synthetic detergents, such 
as the sodium alkyl aryl sulfonates, 
produce neutral aqueous solutions 
of zein having good film-forming 
properties. Recently, methods have 
been developed for the preparation 
of emulsions that are neutral, stable, 
aqueous systems having high solids 
content and water-thin viscosity; 


179 



































the resulting films are comparable 
to zein films from organic solvents. 

Plasticizers for zein compositions 
include higher glycols, sulfonamides, 
fatty acids, amides, esters, and 
amines. 

Zein is compatible or partially 
compatible with numerous natural 
gums and synthetic resins. As in the 
case of solvents and plasticizers, 
resins containing highly polar 
groups and a proper balance be- 
tween polar groups and hydrocar- 
bon residues are fully compatible 
with zein. Many materials that may 
be classified as incompatible have 
been incorporated in zein systems 
by the use of mutual solvents, plas- 
ticizers, and resins. 


Applications 


Vicara brand textile fiber, having 
wool-like properties with high ten- 
sile strength, is produced from 
aqueous alkaline solutions of zein. 
Its properties are described in the 
Fibers Chart, p. 856. 

Composition cork of excellent 
character is produced by mixing 
cork granules with a solution of zein 
in a glycol-type solvent and formal- 
dehyde. By application of pressure 
and heat, the zein is cured and set 
to a water-resistant binder. This 
composition cork is suitable for use 
in gasket sheets and bottle cap 
liners; it has good flexibility, com- 
pressibility, water resistance, and 
oil resistance. 

Tough, glossy, scuff-resistant, 
and greaseproof films and coatings 
are obtained from organic solvent 
systems containing zein. Alcoholic 
solutions of zein and a compatible 
resin are particularly adapted to use 
as label and overprint varnishes. 

Highly grease-resistant and 
greaseproof coatings can be applied 
to paper and paperboard from so- 
lutions of zein. The recently devel- 
oped zein emulsions (high-solids, 
low-viscosity, aqueous systems) are 
particularly suitable for the prepa- 
ration of grease-resistant coatings 
on paperboard and avoid objections 
to the use of organic solvent sys- 
tems. 

Vehicles for various types of 
printing inks consist of zein, alone 
or modified with resins, dissolved in 
glycols or alcohol. Heat-set inks and 
vapor-set inks containing zein have 
excellent smudge resistance, and 
flexographic or aniline-type print- 
ing inks have superior gloss. 
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Fusion resins, made by blending 
zein with resins and _ plasticizers, 
may be ground to powders and 
either dissolved in solvents to give 
coating solutions or mixed with fill- 
ers to form molding powders. 


CASEIN 


ORMALDEHYDE - HARDENED 

casein plastics were developed in 
Europe and their manufacture be- 
gan there about 1900. Commercial 
development in this country did not 
get under way until after the origi- 
nal patents had expired. The basic 
patents covering the production of a 
tough, insoluble hornlike mass from 
casein by the action upon it of for- 
maldehyde were taken out by two 
Germans, Krische and Spitteler, in 
1900.* 

Production began almost immedi- 
ately in Germany and France under 
the trade name Galalith, meaning 
“milk stone,” and was followed by 
manufacture in England about 1914. 
The first successful casein plastic 
development in the United States 
was that of the Aladdinite Co. in 
1919, and by 1925 four other Ameri- 
can firms were in the _ business. 
However, many of this material’s 
applications, practical in Europe, 
were impractical in the United 
States because of marked climate 
changes throughout the year. The 
United States casein plastics indus- 
try has, therefore, manufactured 
material almost entirely for button 
production. 

Formaldehyde is the only agent 
which has as yet been economically 
successful in transforming casein 
into usable plastics. It is more accu- 
rate, therefore, to use the term 
casein-formaldehyde plastics than 
to call them casein plastics. Reac- 
tion with formaldehyde undoubtedly 
takes place through the polyamide 
groups and results in a polymer that 
is characterized by a cross-linked 
molecular structure. 

Casein also reacts with aluminum 
salts in water solution to produce a 
stiffer, more stable material than 
casein itself. The casein-alum, un- 
like the casein-formaldehyde, is 
thermoplastic, hence may be ex- 
truded or molded with heat and 
pressure. Immersion in water breaks 
down the complex, leaches out the 
alum, and leaves the original casein. 


1 U.S. Patent 646,844; German Patent 127,942. 


This reaction is important in an ip. 
termediate stage in casein plastics 
manufacture, giving a stable prog. 
uct for processing. Turnings and 
scrap of this material are readily re. 
worked. 

Casein can be modified by acetic, 
propionic, and n-butyric anhydrides 
to produce derivatives that can be 
molded into articles having greater 
resistance to water. However, this 
reduction in water uptake is not ene 
tirely beneficial, since it is accom. 
panied by a decrease in the strengt} 
characteristics of the molded casein 
articles. 


Manufacture 


Conventional processing involyes 
mixing ground rennet casein with 
water, dyes, and pigments; further 
processing in a screw extruder; ex. 
trusion as rods, tubes or ribbons 
hardening by immersion in a 5; 
formaldehyde solution for periods 
varying from a few days to several 
months (depending upon the dimen- 
sions of the piece); and drying. The 
cured plastic can be shaped some- 
what with heat and pressure and can 
be fabricated into a variety of end 
products. 

Casein-formaldehyde plastics have 
generally good impact strength, 
some elasticity, and properties char- 
acteristic of thermosetting materials 
A wide range of color effects ar 
possible. Hygroscopicity and dimen- 
sional instability, however, have 
been limiting factors to their exten- 
sive application. 


References 


Consult the Subject Index for ad- 
ditional information concerning 
casein, zein, and other protein plas- 
tics. For sources of these plastics, see 
Directory Index, p. 894. See also the 
Adhesives, Coatings, and Plastics 
Properties Charts for information 
properties and trade names. 

“Modernization of a casein plant’ 
Mopern Ptastics 28, 94 (Dee. 1950). 

“The chemical denaturation 
groundnut protein and fiber forma- 
tion,” by W. E. F. Naismith, Journal 
of Applied Chemistry 4, 188 (Ap: 
1954). ; 

“Stabilization of zein filaments 
by C. B. Croston, Industrial and En- 
gineering Chemistry 42, 482 (Mar. 
1950). bs 

“Zein: versatile packaging res! 
Modern Packaging 22, 122 (Aué 
1949). 


Resins and Molding Compounds 

















NAUGATUCK 


PLASTICS 


CONDENSED CATALOG 


1955-1956 





GUIDE 





‘ALASTIC 


esin-Rubber 
“ompounds 


hermoplastic) 


VIBRIN 


lyester Resins 


thermosetting) 


ARVINOL 


yvinyl Chloride 
Resins 


Thermoplastic) 





ygatuck Resin 





AVAILABLE 
FORMS 


Granular, rubber-plasticized 


resins for: 
Injection 
Extrusion 


CHARACTERISTICS OF FINISHED PARTS 





PHYSICAL 


Tough, hard and rigid. 
Dimensionally stable over a wide 
temperature range. 

High impact resistance. 

Easily machined. 

Can be solvent-welded. 

Light in weight. 

Wide range of opaque colors. 


CHEMICAL 


Highly resistant to 
most acids, alkalies 
and other chemicals. 


ELECTRICAL 


Very good di- 
electric qualities. 





Liquid resins for impregnat- 
ing glass and other fibers to 
form Reinforced Polyesters 


for molding by: 
Matched metal die 


Pressure or vacuum bag 


Hand lay-up 
Molding compounds 


Strong and tough. 

Good surface hardness. 
Adaptable to very large parts. 
Dimensional stability. 

High heat resistance. 

Unlimited color range; translucent 
or opaque. 


Highly resistant to 
most solvents, acids, 
bases and salts. 


Low water absorption. 


Good weathering and 
aging qualities. 


Good dielectric 
properties at all 
commercial fre- 
quencies. 





White, odorless, tasteless 
nonhydroscopic powder res- 
ins to form compounds for: 


Molding 
Extrusion 
Calendering 


Dispersions for: 
Slush molding 
Dipping 
Spraying 
Coating 
Rotational molding 





May be compounded, plasticized 
or unplasticized, to give the follow- 
ing properties: 


Unlimited color possibilities either 
transparent or opaque. 

Weather resistant. 

Abrasion resistant. 

Strong and tough. 
Non-flammable. 


a Naugatuck Chemical 





Highly resistant to 
acids, alkalies, alco- 
hol. Unplasticized res- 
ins are resistant to ali- 
phatic hydrocarbons. 
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Division of United States Rubber Company 


Naugatuck, Connecticut 











Have excellent 
dielectric pro- 
perties. Can be 
compounded to 
meet U.L. re- 
quirements. 
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Rigid pipe and 
fittings extruded of 


Kralastic compounds 
weigh 1/8 as much 


as steel, permit fast 
manual handling 


and solvent welding. 


Wheels molded of 
Kralastic won't 
warp, rust or rot. 
They provide their 
own self-polishing 
bearing surfaces, 
never need oiling. 


No more sticking 
window sash, 
screens or storm sash 
when windows are 
equipped with low- 
friction channels 
made of Kralastic! 


Hydromix Automatic 
Gardener, molded 
of Kralastic in two 
pieces and solvent 
welded, provides 
proper ratio of 
fertilizer to water. 


Naugatuck’s 
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These properties make Kralastic compounimmtest Dist 
ideally suited to the manufacture of corrosi ater A 
resistant, non-electrolytic pipe and fittings fg rical 





handling natural gas, brine, oil, sour crud 
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most acids, alkalies and other chemicals, Syd ly", v0 
pipe is very light in weight and can be joineiimmVolume R 
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quickly either by threading or solvent welding 
It will withstand pressure and vacuums whic 
might rupture or collapse other types of plast 






Dielectric 


Dielectric 






Dielectric 


iid Dielectric 
The toughness and rigidity of Kralastics mai oer 
them especially applicable for molding law loath 


mower wheels, cart wheels, drawer rollers an 
other similar applications. 
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Loss Fact 


Loss Fact 
Other typical end products are easy-slidiny 


window channels, shock-resistant safety he 
mets, shower and spray nozzles, machine an 
instrument housings, cameras and radio case 


Loss Fact 


Loss Fact 


emical 


small gears, pulleys and cams, fishing rod hat he 
dles, football helmets, TV antenna bracket "x1 
pipe stems, cable floats, mixing devices 1 Water 
liquid fertilizers, terminal blocks, refrigerat0 Hydro 
parts, tote boxes, fountain pen parts, (0! Hydro 
combs and many other products formet oa 
WITUr 
made of wood or metal. ™ 
Phosp! 
' = Nitri 
Kralastic compounds are supplied in granult ie 
° e me nthe Qa sti 
form in a variety of opaque colors with or wit! ; » 
° : Gusti 
out external lubrication. 

Amme 

: ation Sodi 
Let us send you more complete informatiol. ‘ rm 
rric 

Gasol 
RALA 

isulfit 


*@ 32 








Properties 











fie Gravity (based on natural color) 


Notched 
ae Sree 73° F. 
ft, lbs./in. notch @ 32° F. 
ft, Ibs./in. notch @ —40° F. 
soct Strength, Charpy Unnotched 
tt, Ibs./in. @ 73° F. 
ompressive Strength, psi 
ompressive Modulus, psi 
lexural Strength, psi 
lexural Modulus, psi 
ensile Strength, psi 
> ordness, Rockwell R scale 
bh ardness, Shore Durometer D scale 


hermal Coefficient of Expansion 
in./in./ °F. 
ect Distortion, 264 psi, °F. 


Cts q 























rical 


Dielectric Strength, short time, 
4”, volts/mil, 


olume Resistivity, ohm/cm 
@ 73°F., 35% relative humidity 


Dielectric Constant, 60 cps 
Dielectric Constant, 103 eps 
Dielectric Constant, 108 cps 
Dielectric Constant, 3000x108 cps 
Dissipation Factor, 60 cps 
Dissipation Factor, 103 eps 
Dissipation Factor, 10° cps 
Dissipation Factor, 3000x10® eps 
Loss Factor, 60 eps 

Loss Factor, 109 eps 

Loss Factor, 108 eps 

Loss Factor, 3000x10® cps 


emical 


Total Immersion for 7 Days, 
*e change in weight of pieces 
3" 1" x Ye" at room temp. 


Water (Distilled) 
Hydrochloric Acid, 10% 
Hydrochloric Acid, 38% 
Sulfuric Acid, 10% 
Sulfuric Acid, 45% 
Phosphoric Acid, 85% 
Nitric Acid, 10% 
Caustic Soda, 10% 
Caustic Soda, 50% 

| Ammonium Hydroxide, 28% 
n. Sodium Carbonate, 10% 
Ferric Sulfate, 10% 
Gasoline 


RALASTIC is also relatively unaffected by solutions of Ammonium Chloride, Copper Sulfate, Sodium Chloride, Sodium 


ater Absorption, % wt. gained in 24 hrs. 





D256-47T 


D256-47T 
D695-49T 
D695-49T 
D790-49T 
D790-49T 
D638-49T 
D785-48T 


D696-44 
D648-45T 
D570-42 


D149-44 


D257-49T 
D150-47T 


D150-47T 


D150-47T 


D543-43 





KRALASTIC 
B 


1.06 


5-9 
1.8 
0.6 


35-51 
6,400 
290,000 
8,000 
260,000 
5,000 
96 

78 


5.6x10°5 
187 
0.3 


312 


1.8x1013 
4.76 
4.45 
3.78 
2.76 
0.021 
0.002 
0.026 
0.006 
0.101 
0.010 
0.099 
0.016 


0.57 
0.61 
1.41 
0.56 
—0.01 
—0.05 
0.57 
0.48 
—0.03 
1,14 
0.57 
0.58 
3.43 





KRALASTIC 
D 


1.05 


0.4-1.3 
0.4 
0.4 


23-33 
9,000 
430,000 
11,500 
390,000 
6,000 
108 

83 


4,.7x10°5 
193 
0.2 


350 


>10x1013 
3.41 
3.54 
3.20 
2.66 
0.009 
0.002 
0.017 
0.003 
0.030 
0.005 
0.053 
0.009 


0.45 
0.37 
1.07 
0.42 
0.12 
—1.32 
0.46 
0.39 
—0.01 
0.91 
0.45 
1.43 
13.14 





KRALASTIC 
F 


1.04 


3-6 
1.5 
0.4 


28.42 
5,800 
280,000 
7,500 
250,000 
4,500 
92 

78 


5.6x10°5 
185 
0.2 


351 


1.1x10%3 
4.15 
4.20 
3.61 
2.70 
0.015 
0.002 
0.026 
0.006 
0.062 
0.007 
0.094 
0.015 


0.48 
0.36 
1,92 
0.30 
0.02 
—0.03 
0.53 
0.27 
—0.03 
0.77 
0.37 
0.47 
14.20 





KRALASTIC 
J 


1,02 


6-7 
5-6 
2-3 


25-35" 
4,000 
190,000 
4,000 
170,000 
3,000 
62 

66 


7.3x10-5 
172 
0.2 


240 


0.54x1013 
4.00 
4,47 
4.05 
2.80 
0.011 
0.002 
0.018 
0.008 
0.043 
0.010 
0.072 
0.021 


0.58 
0.49 
1.44 
0.47 
0.10 
0.03 
0.52 
0.22 
—0.01 
1,00 
0.45 
0.54 
4.95 


isulfite, Ferric Chloride, Food Acids, Chlorine (wet or dry), Castor Oil, Oleic Acid, or Hydrogen Peroxide (3% max.) 


Dane 
© 32° F, = 25.30; @ —30° F. = 30-40; @ —40° F. = 35-40 


atl 
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These are unsaturated liquid poly- 
ester resins which, with the aid of a 
catalyst, are rapidly converted to 
solids without heat or pressure. Be- 
ing 100% reactive, they evolve no 
gas or liquid during cure. Their re- 
action gives off heat which shortens 
the hardening time. 


Vibrin resins are used primarily 
with glass fibers, in the form of cloth 
or mat, to produce thermosetting 
reinforced plastics which are ex- 
tremely strong and impact resistant. 


Naugatuck offers a broad range of 
Vibrin resins, including “‘light 
stable” and “‘self-extinguishing”. 


Vibrin resins themselves can be 
given almost any color and rein- 
forced products can be made either 
translucent or opaque. Their light 
weight, high strength and resistance 
to abrasion, chemicals and weather- 
ing give reinforced Vibrin polyesters 
a combination of unique qualities. 

Because large moldings can be laid 
up by hand on inexpensive male 
or female molds, reinforced poly- 
esters are being used to fabricate 
boat hulls, auto bodies, truck and 
trailer body parts, sectional swim- 
ming pools, radar-transparent plane 
sections and “radomes”, translucent 
and opaque building panels, shower 
stalls, bathtubs, chemically inert 
tanks and large-diameter pipe. 


Smaller items, such as machine 
housings, fishing rods, skylights, win- 
dow panels, protective helmets, 
furniture and lamp shades, are pro- 
duced commuineiaalie in large quan- 
tities by molding under pressure 
between heated matched metal dies. 


« ab t 
>» oe : 
* & - 





VIBRIN MOLDING PROCESS 
(3 Step Process for Room Temperature Cure) 


ViBRIN VPA. A film-forming material 
in a relatively non-toxic solvent. It 
is designed for spraying or brush- 
ing onto the mold surface. When 
dry, it produces a continuous film 
which is impervious to liquid VI- 
BRINS and permits easy release of 
the molded part. The blue VPA film 
remains on the molded item and 
can be removed by warm water 
washing or peeling. 
VIBRIN SHELLCOATS. Several types of 
shellcoatings are being supplied 
which produce smooth, non-porous 
finishes on reinforced polyester 
parts. The pigmented shellcoat is 
sprayed or brushed onto the mold 
after the VPA parting film has dried. 
LAMINATING RESIN. Specially com- 
pounded VIBRIN resins for im- 
pregnating are applied to the layup 
of glass mat and cloth in the mold. 
These are prepared to give excel- 
lent wetting, no run down, rapid gela- 
tion and cure at room temperature. 
Formulations for boat produc- 
tion, wooden boat covering, kit sup- 
pliers and swimming pools, can be 
obtained. Write for complete data. 
Vibrin is used with such reinforc- 
ing fibers as glass, sisal, asbestos, cot- 
ton and synthetics. Some of these 
combinations offer a lower cost, 
medium impact material which is 
molded as a_ preimpregnated 
“gunk”. In matched metal dies these 
compounds produce accurate parts 
in large volume at low cost per piece 
with short curing cycle. Applica- 
tions include automotive, refriger- 
ation housings and parts. 


Cg 


Panels of Vibrin polyesters reinforced with. glass fibers have many architectural uses as siding, 
wall panels, louvres, shower stalls, jalousies and window panels. Stronger per pound than steel, 


they can be tinted to admit soft light without heat. 


114 
Reactive 
Clear, light 
vid polyester mat 
Rigid and Gir-cy 


DESCRIPTION 





SPECIAL 
FEATURES 


Thin films cure ; 
at room tem 
while exposed to gi 





Laminating. 


Resurfacing wood 


RECOMMENDED _ tulss. 
USES 


Room-temperature 
of thin sections, 


Sealing semi-pery 
surfaces, 


Properties 


Flexural Strength, flatwise, psi 
Flexural Modulus, flatwise, psi 
Compressive Strength, edgewise, psi 
Compressive Modulus, edgewise, psi 
Tensile Strength, psi 

Tensile Modulus, initial, psi 


Impact Strength, Izod Notched 
ft. Ibs./in. notch 


Water Absorption, % wt. gained 
in 24 hours 








The above physical proper 


Laundry tubs of reinforced Vibrin » 
weight, non-porous, easily handled, 
cold to the touch. 





VIBR 
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: light, I 
purpose 
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i¢ prop 


wetting 
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bag or 
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ating. 


ICAL | 
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STM M 


D790-4 
D790-4 
D695-4 
D695-4 
D633-4 
D638-4 


D256-4 


D570-4 


de incr 


orced Vj 
ilator d 

and tr 
in weig 















IN RS vipRIN 

4 117 

ive eral Purpose 
amber light, liquid, gen- 
resin, purpose polyester 







of moderate e@x0- 
ic properties. 


VIBRIN 
115-A 
Heat-Resistant 


Clear, light, liquid, 
heat-resistant polyester 
resin of high exother- 
mic properties. 


151 
Resilient 


Clear, liquid polyester 
resin providing high re- 
silience. 


152-LS 
Light-Stabilized 


Higher viscosity liquid 
pon cal resin stabil- 
ized to prevent discol- 
oration. 


VIBRIN 
142 
Self-Extinguishing 


Straw-colored, liquid 
polyester resin. Flame- 
resistant. 









wetting of glass 
‘, Readily pig- 
d. Air cures. 


Resistant to distortion 
and degradation at 
temperatures of 300- 
350° F. 


Elongates 5% before 
rupture. Has outstand- 
ing toughness and im- 
pact strength. 


Shows negligible 
change in color from 
sunlight and weather 
exposure. 


Fire retarcant and self- 
extinguishing. Surface is 
tacky when cured in air. 








ed metal die, vac- 
bog or hand lay- 
olding. 


ating. 


re ¢ 


g: 


ervig 





Matched metal die 
molding. 


Laminating. 


ICAL PHYSICAL PROPERTIES OF 
RIN GLASS MAT LAMINATES 





Matched metal die, 
pressure bag, vacuum 
bag or hand lay-up 
molding of products re- 
quiring impact resist- 
ance. 





Flat or corrugated pan- 
els for colorful outdoor 
and architectural pur- 
poses. 





For production of prod- 
ucts which must not sup- 
port combustion. 


TYPICAL ELECTRICAL PROPERTIES OF A CLEAR 


CAST VIBRIN RESIN ('%” thick) 










STM Method Test Value Property ASTM Method Test Value 
D790-44T 36,000 Dielectric Constant, 60 cps D150-47T 7 
0790-44T 1.6x106 Dielectric Constant, 10° cps 3.22 
D695-42T 26,000 Dielectric Constant, 10° cps 3.15 
D695-42T 1.5x 106 Power Factor, 60 cps D150-47T ~- 
D633-42T 20,000 Power Factor, 10° cps 0.005 
D638-42T 1.6x106 Power Factor, 10° cps 0.02 
256-497 “ Loss Factor, 60 cps D150-47T - 

Loss Factor, 10° cps 0.02 
D570-42 0.2 Loss Factor, 10° cps 0.06 

Dielectric Strength, 

short time, volts/mil. D149-44 340 
Arc Resistance, seconds D495-48T 83 


























be increased or decreased by variations in the glass content of the laminate and/or by the use of inert fillers. 













to P 


_ Vibrin, glass fiber-filled, 

= doors for refrigerated 
ond trailers ope i 

> in weight, oT 


Fenders, roof end caps and front side panels of 
reinforced Vibrin helped International cut 
nearly 800 pounds off weight of this body. 


Quickly-installed 15’ x 30’ fiberglass swimming 
pool is molded in four sections of tinted rein- 
forced Vibrin polyester. 

















a 




















Chemical Resistance of Cured Vibrin Resins (7 days’ total immersion at room temperature) 


VIBRIN 


VIBRIN 











VIBRIN VIBRIN VIBRIN VIBRIN VIBRIN 

114 117 115-A 151 152-LS 142 
Distilled Water Excellent Excellent Excellent Excellent Excellent 
Sulfuric Acid, 30% Good Good Good Good Good 
Hydrochloric Acid, 10% Excellent Excellent Excellent Excellent Excellent Excellent 
Nitric Acid, 10% Good Good Good Good Good Good 
Phosphoric Acid, 85% Excellent Excellent Excellent Excellent Excellent Excellent 
Sodium Hydroxide, 10% Poor Poor Poor Poor Poor Poor 
Ethyl Alcohol, 95% Good Good Good Good Good Good 
Acetone Poor Poor Poor Poor Poor Poor 
Carbon Tetrachloride Excellent Excellent Excellent Excellent Excellent Excellent 
Gasoline Excellent Excellent Excellent Excellent Excellent Excellent 
Sodium Chloride, 10% Excellent Excellent Excellent Excellent Excellent Excellent 
Sodium Carbonate, 2% Excellent Excellent Excellent Excellent Excellent Excellent 
Ammonium Chloride Excellent Excellent Excellent Excellent Excellent Excellent 
Aluminum Sulfate Excellent Excellent Excellent Excellent Excellent Excellent 
Acetic Acid, 100% Poor Poor Poor Poor Poor Poor 
Acetic Acid, 5% Good Good Good Good Good Good 
Ammonium Hydroxide, 10% Poor Poor Poor Poor Poor Poor 
Hydrogen Peroxide, 3% Fair Fair Fair Fair Fair Foir 
Nickel Chloride Excellent Excellent Excellent Excellent Excellent Excellent 
Ethy! Glycol Excellent Excellent Excellent Excellent Excellent Excellent 
Ethyl Acetate Poor Poor Poor Poor Poor Poor 
Toluol Excellent Excellent Excellent Excellent Excellent Excellent 
Detergents (Sulfated) Excellent Excellent Excellent Excellent Excellent Excellent 
































Trailer bodies built of reinforced Vibrin cut — 
about 20%, are naturally insulating, are unharme 


by corrosive cargoes and are easily cleaned, inside 


and out! 
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Naugatuck’s ) oe 


MARVINOL 


polyvinyl chloride resins 


including M arvibond process® 





Naugatuck makes resins to fit every known need in the calender- 
ing, extrusion, molding, and plastisol-organosol fields. 


All are straight polyvinyl chloride resins and each individual 
MARVINOL resin has distinctive characteristics to meet the pro- 
cessing and mechanical needs of the industry. These resins are 
unique in their physical properties and may be grouped in the 
following classifications: (A) Cold Dry Premixing, (B) Hot Dry 
Blending, (C) High Bulk Density for increased Mixing Capacity, 
(D) Stir-in Dispersion Grade, and (E) General Purpose. 


Typical flexible applications of MARVINOL include upholstery, 
luggage, floor tile, wall coverings, draperies, shower curtains, belts, 
industrial tubing, footwear, insulated wire, gaskets and garden hose. 


Rigid or unplasticized applications include pipe, pipe fittings, tank 
linings, chemical ducting, electric wiring strips, road signs, and 
other similar uses. 


New dispersion grades of Marvinol are available to formulate plas- 
tisols or organosols for slush molding and for spraying, coating or 
dipping of work gloves and fabrics intended for upholstery, dra- 
peries and window shades. By foaming or ‘“‘expanding”’ these plasti- 
sols, buoyant floats, boat fenders, cushioning and sound-absorbing 
materials are formed. 


iM arvibond 


MARVIBOND PROCESS—This development by Naugatuck 
Chemical is one of the most successful and unique achievements 
in the vinyl-metal industries. Rigid or semi-rigid MARVINOL 
sheeting or film is laminated to flat sheets of steel, aluminum, mag- 
hesium, copper or brass in a continuous process method. The flat 
laminate may then be stamped, shaped, drawn or embossed with 
various designs and patterns to form decorative, corrosion-proof, 
Tust-proof and scuff-proof items. Unlimited structural opportunities 
are offered to metal fabricators to incorporate these characteristics 
into their products at an actual saving. 





Ideal uses for MARVIBOND are television cabinets, luggage, 
wainscotting for hospitals, offices, railroads and ships, radios, ma- 
chine housings, sidepanels for trucks and station wagons, chemical 
ducts, shielded instrument panels and numerous other applications. 


See Pages 8 and 9 for detailed evaluation tables on Marvinol resins. 
We'll gladly send you additional details on Marvinol resins and the 
Marvibond Process. 


*Patent applied for 








A on aa 


inyl film bonded to magnesium sheeting 


oe 


Colorful v 





by the Marvibond process makes this Samsonite 
luggage lightweight and durable. 





Other typical paris stamped or drawn from vinyl- 
metal laminates produced by the Marvibond 
process. 












oa 


BENDING CRIMPING 


Marvibonded vinyl-metal laminates can be worked 
like sheet metal on standard tools. 
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Naugatuck’s 


MARVINOL 








polyvinyl 
| | Pdetloyalel-Wa-y- hats 


AN 


| | MARVINOL resins hold an out- 








| ' standing position in the rapidly 
| | growing vinyl industry. They pos- 
| sess outstanding possibilities and 
are relatively inert. They are re- 
| sistant to weather and corrosive 
elements including oxygen, ozone, 
acids, alkalies and other chemical 
agents. Products made of Marvinol 
have unusual light and heat sta- 





bility and possess exceptional dry- 
ness, toughness and durability. 
Properties can be varied widely by 
the proper selection of stabilizers, 
plasticizers, pigments and fillers. 























Description 


MARVINOL 
VR-10 


General Purpose. 





MARVINO, 
VR-20 







VR-i 


d, dry Pr 
ndering 
ting. 


Film Calendering 








Special 
Features 


Highest molecular 
weight. Low deformation 
at highest temperatures. 
Very fast mill or 
Banbury mixing. Good 
for foaming and 
dispersion applications. 
Good for blown 
extruded film. High 
speed extrusion. 










h molect 
ght, cole 


Medium moleculg 
weight. Recommer 


primarily for ixing f 
calendered film, ves MIXé 
Behaves well in ho: mizing 


ngeover 
ommend 
calende 
eting an 
prics. 


cold premixes. High 
bulk density for lox 
Banbury charges, 








Resin Properties 








Specific Viscosity 0.52 0.38 0 
Average Apparent Density, 

Ibs /cu. ft. 26 32 22 
Average Particle Size, microns 6 32 W 
Acetone Solubility 20 37 31 
Specific Gravity 1.40 1.40 1. 
Compound Properties* 

(100 parts resin, 

50 parts DOP) 

Shore “A” Hardness 82 78 80 
Tensile Strength, psi 2900 2600 2800 
Ultimate Elongation, % 340 360 360 
100% Modulus, psi 1475 1300 1425 
Tear Strength, Ibs /in. 480 430 460 

















Floor tile of Marvinol won't pucker, shrink or swell. 
Its built-in colors don’t wear off, never need pro- 
8 tective waxing. 





n AA 


A thin film of tough, tear-resistant Marvinol vinyl 
provides see-through protection for items on dis- 


play or in mothproof storage. 





Extruded of a Marvinol ; sit 
Dog’s U. L.-approved Electrostrip® per 


ging-in anywhere along its length. 


ompoun 
ted on tl 
ce value 









———— 


rigid” compours 


ARVINOL 
vR-21 


4, dry premix for 
ndering film and 


pting. 


MARVINOL 
VR-22 


Electrical Grade. 
Hot, dry blend for 
extrusion. 


MARVINOL 
VR-24 


Easy processing and 
calendering. 


MARVINOL 
VR-30 


Cold, dry premix for 
coated fabrics, film 
and sheeting 
calendering. 


MARVINOL 
VR-50 


Paste Dispersions. 















h molecular 

ght, cold, dry 

ixing resin. 

ves mixers clean, 
Bimizing color 

ngeover problem. 
ommended primarily 


High molecular weight 
with high bulk density 
for large Banbury 
charges. Exceilent hot, 
dry blending properties 
for extruder feed; 
reduces mixing cycles. 


Low molecular weight 
with high bulk density, 
designed for low 
temperature 
calendering. Can be 
hot dry-blended. Can 
be used in semi-rigid 


Medium molecular 
weight, low bulk 
density. Minimizes 
mixer clean-out 
problems. Mills and 
Banburys rapidly. 
Particularly good for 


Stirs into plasticizers 
readily to form pastes 
of good shelf life and 
excellent viscosity 
characteristics, for 
cloth-coating, dipping, 
slush molding, film 








‘ calendering film, Approved by compounds. most phases of casting, spraying and 
sting and coated Underwriters’ calendering: film, rotational molding. 
betes, Laboratories, Inc. for inflatables, sheeting Makes excellent 
electrical applications. and coated fabrics. organosols. 
May be heat sealed. 
Excellent for injection 
molding. 
0.44 0.44 0.30 0.38 0.50-0.52 
22 27 33 21 15-19 
1 22 25 15 — 
31 25 51 46 -- 
1.40 1.40 1.40 1.40 1.40 
Physical Properties 
6 mil Film, 380° F. 
(100 parts VR-50, 
80 80 77 78 66.6 parts DOP) 
2800 2800 2200 2800 
360 340 270 350 Tensile, psi 2700 
1425 1500 1300 1450 Elongation, % 280 
460 450 370 410 100% Modulus, psi 1300 

















ompound properties shown above are intended primarily for comparison with other Naugatuck resins, all of which are 
ted on the same equipment. Comparison with similar figures on resins of other manufacturers can be very misleading, 
ke values obtained with different testing equipment may vary widely, even though the same methods are used. 



















inol VR-22 permits rapid extrusion of these 


- Its use in electrical 
applications is approved 
Underwriters’ Laboratories, inc. — 


Rigid or flexible pipe extruded of Marvinol may be 
made translucent or opaque, is tough, resists most 
organic and inorganic chemicals. 


Marvinol-coated work gloves resist cuts, tears, abra- 
sion, most chemicals... have non-slip surface and 


lasting color appeal. 9 








Naugatuck 


LAS ( : l E is AparT FROM the resin itself, the plasticizer jg the 


important ingredient in a vinyl compoung, | propt 





hey 4 Vin 4 resins characteristics of the end product depend ol are “ 
ii | upon the type and amount of plasticizer used. en two 
An ideal plasticizer would be compatible with ts are 
Li | resin and would also be non-volatile, NON-€xtractal) nt of : 
flameproof, odorless, colorless, tasteless, non.p aye’ 
stable and inexpensive. Since no material presen = 
known satisfies all these requirements, it is now ¢ recom 
Pa S\ mon practice to combine several plasticizers to ob “a 
= 











NAUGATUCK 
| we od DOP DIOP DBP np 
Diocty! Di-iso-octyl Dibuty! Buty! 
phthalate phthalate phthalate ph 
| | 
| | Hardness, Shore “A” Durometer 82 80 73 
| Ultimate Tensile Strength, psi 2900 2875 2600 
Ultimate Elongation, % 340 320 320 
| : Modulus at 100% Elongation, psi 1475 1550 1000 
Tear Strength, psi 480 450 370 
Water Absorption, 1 day at 25°C, % 0.2 0.2 0.7 
Brittle Point, °C —28 —22 —26 
Torsion Temperature, 
200° Rotation in 5 sec., °C —21 —18 —22 
Weight Change, 5 days at 100°C, % —8.1 —5.0 —19.9 
| 
| Weight Change in Oil, 7 days at 25°C, % —0.2 —2.0 —0.8 
| Resistance to Weathering Good Good Good 
| Resistance to Ultra-Violet Light Good Good Poor 
Heat Stability Good Good Fair 














All formulations: MARVINOL VR-10, 100 parts; piasticizer, 50 parts. 
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| properties. In many cases secondary plasti- were obtained in our laboratories and serve to illus- 


are used merely to reduce compound costs. trate the relative properties of Naugatuck’s wide 
en two or more plasticizers are combined, the range of plasticizers. All stocks were compounded 
; 's are not always in direct proportion to the with 100 parts MARVINOL VR-10 resin and 50 
th nt of the various plasticizers used. The effects parts plasticizer. Compounds were milled for 10 min- 
» blends must be determined for each separate utes on a 6”x12" laboratory mill at 300°F., front roll, 
Our specialists will gladly assist you and provide and 255°F., back roll, then molded for 3 minutes at 
recommended formulations for your particular 330°F. at 1000 psi. 
ication. 


e typical test results shown in the table below 


DOA DIOA DNA DBS DOS “EPOXY TCP 
Dioctyl Di-iso-octyl Dinonyl Dibutyl Dioctyl Plasticizer Tricresyl 
adipate adipate adipate sebacate sebacate phosphate 

77 77 84 68 82 80 85 


2650 2525 2525 2525 2500 2770 3150 
340 360 310 390 340 210 300 
1150 1175 1400 925 1325 2050 2025 
250 350 300 260 280 304 530 


0.3 0.3 0.3 0.4 0.2 0.2 0.2 


—51.5 —43 —48.5 —56.5 —54.5 —17.5 —2 
—17.2 —16.8 —12.4 —17.2 —2.1 —4,83 —1.0 
—3.9 —4.4 —2.9 —8.1 —3.5 —4.0 Nil 
Bad Bad Fair Good Good Good Bad 
Good Good Fair Good Good Good Poor 


Good Good Good Good Good Good Poor 


























*Marvinol VR-10, 100 parts, DOP 25 parts, Naugatuck Epoxy 25 parts. | 
| 


Write for current price list and more complete data on Naugatuck Plasticizers. 
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CONFUSED by the many different 
types of resins now available? Each, 
of course, has its own use, its own 
combination of qualities which 
make it especially suitable for cer- 
tain plastic end products. But there 
are duplications of qualities among 
them...and many different trade 
names for essentially similar resins. 
So we don’t wonder at anyone’s be- 
wilderment! 


If you are a potential user of plastics, 
why not contact your nearest Nauga- 
tuck office? Ask to have a customer 
service representative call and dis- 


cuss your particular product. Let 
him tell you frankly whether he feels 
it is practical to make it of plastic... 
and what type of plastic is most suit- 
able, whether Naugatuck makes it 
or not! He will also be happy to sug- 
gest suitable molders or fabricators 
properly equipped to produce your 
article or part. (We, of course, pro- 
duce only the resin or molding com- 
pound.) 


Why put off any longer the econo- 
mies or product improvements 
which plastics may offer you? Let us 
help you to realize them now! 


Naugatuck Chemical 











Division of United States Rubber Company 
Naugatuck, Connecticut 


General Sales Office ... Naugatuck, Connecticut... Tel. Park 9-5241 


Branch Offices: 


Boston . . . 560 Atlantic Avenue . . . Tel. Liberty 2-6360 
New York . . . 254 Fourth Avenue . . . Tel. Circle 7-5000 

... Fifth and Locust Streets ...Tel. Lombard 3-7445 
Gastonia . . . 214 Wast Ruby Avenue . . . Tel. University 5-3426 . 
Akron... Pilgrim $q., 9 Overwood Rd. at W. Market ...Tel. University 4-2145 
Chicago . . . 2638 North Pulaski Road . . . Tel. Dickens 2-0724 
Los Angeles. . . 5901 Anaheim Telegraph Road . . . Tel. Underhill 0-1171 
Memphis . . . 1480 North Thomas Street . . . Tel. Memphis 36-5182 
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silicones 


Recent Developments 
A special silicone resin (Trevarno 
F153, Coast Mig. & Supply Co.) ren- 
jers such materials as cotton duck 
»nd paper completely non-sticking. 
Principal applications for the resin 
ve releasing liners for adhesive 
apes, rubber stocks, and packaging 
or frozen food as well as bakery 


products. 


A new type silicone rubber (W-96 
Silicone Gum, Silicone Dept. of 
Linde Air Products Co., Div. of 
Union Carbide and Carbon Corp.), 
available in production quantities, 
has a controlled number of reactive 
groups built into each silicone 
molecule. This “controlled reactiv- 
ity” gives advantages in curing the 
rubber, as well as special properties 
in the cured product. The material 
has unusually low compression set, 
negligible sacrifice of tensile and 
elongation, and good resistance to 
high-pressure steam. It can be filled 
with a variety of carbon blacks and 
is useful for gaskets, O-rings, and 
other molded parts. 


) A glass-filled silicone compound 
(Dow Corning 301, Dow Corning 
Corp.) for molding heat-resistant 
parts may be pulled hot without 
cooling the mold. After-baking is 
unnecessary, except where parts are 
to carry a load at high tempera- 
tures. The finished parts withstand 
continuous exposure to 450° F., plus 


intermittent exposure to as high as 
700° F. 





Niles are a relatively new 
class of materials with an unusual 
combination of desirable properties. 
Manufactured in many physical 
forms, silicones give durable service 
as lubricants, water repellents, re- 
lease agents, electrical insulators, 
and protective coatings under se- 
vere operating conditions. 

The generic name “silicone” is 
used to identify polymeric materials 
having an organopolysiloxane mo- 


—, 


*"M " . ‘ 
ron wag t Engineering, Dow Corning Corp. 
and Relea marizing Recent Developments 
“erences were prepared by the editors. 


Silicones 





by T. A. KAUPPI* 


lecular structure. These polymers 
are based on either a cross-linked 
or linear skeleton of alternate oxy- 
gen and silicon atoms. Alkyl or aryl 
organic groups attached to this 
basic skeleton complete the struc- 
ture. The amount of cross-linkage 
and the various organic groups at- 
tached determine the form of the 
finished product. 

The silicones exhibit unique prop- 
erties over a wide temperature 
range. They retain their basic 
physical properties at elevated tem- 
peratures, yet are serviceable at 
very low temperatures. Inert and 
oxidation resistant, they resist 
weathering and the corrosive action 
of many chemicals. Most silicones 
are also water repellent and possess 
excellent dielectric properties. 

Although all silicones have many 
properties in common, careful “tai- 
loring” of the structure makes a 
specific silicone material especially 
suitable for certain applications. 
Thus a wide variety of products is 
commercially available for many 
different uses. 


Molding Compound—A new high- 
impact, glass-filled silicone molding 
compound retains exceptionally 
good electrical and physical prop- 
erties at temperatures well above 


400° F. It has a heat distortion tem- 
perature of 930° F., and, at 392° F., 
the material has a flexural strength 
of 6000 psi. and a compressive 
strength of 4000 p.s.i. Molded by 
compression or transfer techniques, 
the new compound produces satis- 
factory parts for Class H electrical 
insulation, such as slot wedges, ter- 
minal boards, and switches, and for 
jet engine parts and aircraft ignition 
systems. 

Laminating Resins—-Certain sili- 
cone resins are widely used as both 
high- and low-pressure bonding 
agents for glass cloth laminates. 
Characterized by excellent dielec- 
tric properties and a high order of 
heat stability, silicone-glass lami- 
nates are used for lightweight 
structural units and as electric in- 
sulation. At elevated temperatures, 
silicone-glass laminates retain a 
higher  strength-to-weight ratio 
than many light metals. 

A typical low-pressure resin de- 
signed for structural use produces 
laminates with a flexural strength 
of 50,000 p.s.i. at room temperature 
and 20,000 p.s.i. at 500° F. and a 
power factor at 10° cycles of 0.008 
after 24 hr. immersion in water. A 
high-pressure resin developed es- 
pecially for electrical insulation 
gives laminates having a dielectric 
strength of 400 v./mil after 5000 hr. 
at 500° F. and a power factor of 
0.0044 at 10° cycles after 24 hr. im- 
mersion in water. Flexural strength 
is 24,000 p.s.i. at room temperature 
and 4600 p.s.i. at 500° F. 

Foaming Resins—Recently devel- 





Courtesy Columbus Plastics Products, Inc 


Solvent solution of silicone fivid is applied to molds in injection molding machine to 
provide easy release and to give a high-gloss finish to the molded plastic part 


193 














a 





























oped ready-to-use foaming powders 
expand readily upon heating to yield 
low-density, non-flammable foamed 
structures. No mixing or catalyst 
addition is necessary. The powders 
are simply poured into the form 
and heat is applied. In many appli- 
cations, the powders can be foamed 
in place and cured in service, or 
they may be casi in sheets or blocks 
and made up into sandwich struc- 


Courtesy Dow Corning Corp 


Bonded to aluminum strip with sili- 
cone adhesive, silicone-rubber gasket 
is deformed before the bond fails 


tures. Expansion temperatures can 
be varied to yield foam densities 
ranging from 10 to 18 lb./cu. foot. 

Permissible operating temperature 
is greater than 700° F.; samples 
held at 700° F. for over 50 hr. show 
little structural change and low 
weight loss. Higher-density foams 
have a compressive strength of 325 
p.s.i. at room temperature. After 
aging 200 hr. at 500° F., compressive 
strength is 210 p.s.i. Dielectric con- 
stant at 10° cycles is 1.25; power 
factor is 0.001. 

Silicone foams offer many possi- 
bilities as structurally strong ther- 
mal and electrical insulators, as 
lightweight fillers for propellers 
and airfoils, and as buoyant materi- 
als for ships and boats. 

Protective Coating Resins—Com- 
mercially available silicone finishes 
fall into two general classes. 

At temperatures in the range of 
500 to 1500° F., baking enamels for- 
mulated with straight silicone resin 
vehicles, pigmented with aluminum 
or other heat-stable pigments, give 
maximum protection. Typical appli- 
cations include stacks, mufflers, fur- 
naces, and exhausts. 

At temperatures from 300 to 500° 
F., modified silicone baking or air- 
drying finishes give excellent ser- 
vice as decorative or protective 
coatings. Organic resins in these 
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formulations limit heat stability, 
but improve film hardness and ad- 
hesion. Applications include space 
heaters, stoves, jet engine parts, and 
automobile exhaust manifolds. 
Small concentrations of special 
silicone resins and fluids are also 
added to conventional paints to in- 
crease mar resistance and to im- 
prove flowout, anti-floating, and 
pigment wetting characteristics. 


Fluids, Compounds, and Greases 


Silicone fluids are heat-stable, 
water-repellent, oxidation-resistant 
liquids that maintain a constant vis- 
cosity over a wide temperature 
range. They possess good dielectric 
properties and are inert to metals 
and plastics. Available in a wide 
range of viscosities, these fluids are 
useful as damping agents, lubri- 
cants, liquid dielectrics, water re- 
pellents, and mold release agents. 
They are also used as polishing 
agents, cosmetic bases, and paint 
additives. 

A newly developed fluid is com- 
patible with most organic solvents 
and oils. Used principally as a water- 
repellent component of protective 
creams and lotions, this fluid should 
also be useful as a mold release 
agent, polish additive, low-viscosity 
plasticizer, paint additive, and as a 
carrier vehicle for use in non-aque- 
ous systems. 

Silicone compounds are silicone 
fluids thickened with heat-stable, 
inert fillers. They behave essentially 
like silicone fluids, and, in addition, 
are non-melting. Various compounds 
are available for specific uses. For 
example, there is a dielectric seal 
for electrical and electronic sys- 
tems. Another compound is unusu- 
ally effective as a release agent for 
shell molding and die casting. A de- 
foaming compound is effective in 
many systems at concentrations of 
1 to 100 parts per million. A water- 
dilutable emulsion of this compound 
is especially useful for defoaming 
aqueous systems. 

A group of silicone compounds 
that serve as pressure-sensitive ad- 
hesives at temperatures ranging 
from —65 to 500° F. adhere well to 
fabrics, glass, metals, plastics, poly- 
tetrafluoroethylene, and _silicone- 
glass laminates. As independent 
adhesives or as coatings for pres- 
sure-sensitive tapes, these materials 
are used to adhere small components 
of electrical and electronic units 
















where retention of pressure. 
tive characteristics is desirable, 
to facilitate assembly prior tp a, 
chanical installation. 

Silicone greases are silicone fluids 
thickened with metallic SOaps op 
heat-stable fillers. Various Breases 
are produced for use at temper. 
tures from —100 to 450° F, Because 
of oxidation resistance and stability 
they make permanent lubrication 
ball bearings practical and give de. 
pendable service in bearings expose 
to extreme temperatures or corro- 
sive chemicals. 

Most recent advance is a silicone 
grease designed for dynamic lubri. 
cation between metal parts in air. 
craft pneumatic systems and as ap 
oxidation-resistant lubricant for ap- 
plication with certain types of bear. 
ing metals. 


Release Agents 
In the form of fluids, compounds 
resins, or emulsions, silicones serye 
as effective release agents in the 
rubber, plastics, plywood, and metal 





Courtesy Dow Corning Corp 
Outward pressure exerted by silicone 
foaming materials, when they begin 
to liquify and foam, is so low that 
sandwich cores can be foamed in piact 
without the use of heavy metal side 
panels usually required to maintain 
dimensional accuracy during foaming 


casting industries and for the shell 
process of metal casting. A newly 
developed water-dilutable emulsion 
has greatly increased stability and 
is gaining wide acceptance in the 
rubber industry. 
Silicone treated pape , 
an effective “abhesive” interleavins 


serves aS 


material for sticky materials such 
as adhesive and friction tape, “ 
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Jcanize 
nedicinal 
roducts. 


St 
Silicon’ 
vater Te] 
joners i 
one tex 
vater-Te] 
ch and 
brasion 
pf many | 
onry Vv 
moisture 
palling, 
pf mason. 
ment ma 
water-re] 
weigh 2 
om stu: 
Silicon 
elain, al 
pcratch-r 
e surfa 
duced an 
acteristic 
ments in 
sulatin: 
ondition 





Silicon 
material 
ilicone 
and a s 
t does 
omers. 
Like a 
etains 
propertie 
—100 te 
propertie 
emperat 
is also 1 
rona, mc 
Many 
stocks a 
general, 
1) gene 
temperat 
sion set. 
Gener 
are wid 
lation, 
parts th 
from —' 
perature 
perature 
Specifier 
aeronau 
pendabi 
perature 
sion set 
to per 












Silicone 








ver, tar and asphalt, 


ized ri 
Jcani ieee diery 


nedicinal 
Ne. ; roducts. 


Surface Treatments 


Si 





7 Silicones a1: used commercially as 
Ses ater repellents and surface con di- 
.. Miioners in many applications. Sili- 
Ise one textile treatments impa gl 
ty ater-repellent, spot-resistant fin- 
a h and improve tear strength, 
e- brasion resistance, and sewability 
ed nf many textile fabrics. Silicone ma- 


te ory water repellents exclude 
moisture and minimize efflorescence, 
spalling, and staining on many types 
masonry. A silicone leather treat- 
ment makes it possible to produce 
water-repellent boots and shoes that 
weigh 20% less than those made 
rom stuffed leathers. 

Silicone treatments for glass, por- 
elain, and china impart a desirable 
scratch-resistant, lubricating film to 
e surface. Breakage is greatly re- 
juced and improved draining char- 
acteristics are obtained. Other treat- 
ents improve surface resistivity of 
sulating materials under humid 
onditions. 













oo 
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Silicone Rubber 


Silicone rubber is an elastomeric 

material compounded from viscous 
silicone polymers, inorganic fillers, 
nd a suitable vulcanizing agent. 
It does not contain organic elas- 
omers. 

Like all silicones, silicone rubber 
retains its outstanding rubbery 
properties at temperatures from 
-10 to 500° F. Good dielectric 
properties are maintained over this 
temperature span. Silicone rubber 
is also resistant to weathering, co- 
tona, moisture, and oxidation. 

Many types of silicone rubber 
| stocks and pastes are available. In 
| general, they fall into three classes: 
| 1) general-purpose, 2) extreme- 

temperature, and 3) low-compres- 
Sion set, 

General-purpose silicone rubbers 
are widely used for electrical insu- 
lation, seals, and other industrial 
parts that operate at temperatures 
irom —70 to 500° F. Extreme-tem- 
Perature stocks, serviceable at tem- 
peratures from —100 to 500° F., are 
Specified for many military and 
‘eronautical applications where de- 
pendability at extremely low tem- 
Peratures is desired. Low-compres- 
Sion set stocks have good resistance 
( Permanent deformation after 





Silicones 





compression at elevated tempera- 
tures. They produce resilient and 
effective seals, gaskets, and O-rings. 

Silicone rubber that vulcanizes at 
room temperature has recently been 
introduced. The material is supplied 
as a two-component system with a 
different catalyst in each compo- 
nent. When mixed, the two catalysts 
combine to vulcanize the mixture 
and produce a rubbery solid with- 
out applying heat or pressure. Sug- 


Variety of molded parts 
made from silicone com- 
pound. All are used for in- 
sulation purposes in high- 
temperature electric and 
electronic apparatus 


gested uses are as a calking, sealing, 
or glazing material; as a potting or 
encapsulating compound for electri- 
cal and electronic units; as a flexible 
mold material; and as a cloth coat- 
ing dope. 

An adhesive is now available for 
bonding silicone rubber or silicone 
rubber-coated cloth to metals, sili- 
cone laminates, or to the rubber it- 
self. The material cures at room 
temperature to give a bond service- 
able at temperatures from —65 to 
215° F. This adhesive makes it pos- 
sible to bond silicone rubber parts 
to metals or laminates without heat 
or pressure. 


Electrical Insulation 


The exceptional heat stability of 
a silicone insulated electrical sys- 
tem has been recognized in the hot- 
test-spot temperature rating of 356° 
F.. assigned to Class H insulation by 
the AIEE. It has been confirmed by 
the actual performance of thousands 
of Class H motors under the most 
severe operating conditions. Electri- 
cal equipment built or wound with 
silicone insulating components has 
10 to 100 times the life expectancy 
of comparable equipment insulated 
with Class B materials. A substan- 
tial increase in the power-per- 
pound ratio is also realized. 


Included among the silicone in- 
sulating materials available are dip- 
ping and impregnating varnishes for 
electrical equipment and electronic 
units; coating varnishes for glass 
cloth and asbestos; bonding resins 
for mica and mica-glass products 
and for glass cloth laminates; wire 
enamels; and adhesives for var- 


nished and unvarnished glass tapes 
used in core wrapping. Each is de- 
signed for adaptability to a particu- 





Courtesy Dow Corning Corp. 


lar operation in producing electrical 
insulating components and to give 
maximum durability in service. 
Silicone rubber is also widely used 
as exceptionally durable high-tem- 
perature electrical insulation. 
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Styrene Polymers 


and Copolymers 


Recent Developments 
p> A quick-drying decorative lacquer 
(Rez-N-Lac 475, Schwartz Chemi- 
cal Co., Inc.) adheres permanently 
to high-impact polystyrene. Drying 
time ranges from 1 to 5 minutes. 


>» Extra high-impact polystyrene 
(Styron 480, The Dow Chemical Co.) 
is stated to be ten times tougher 
than general-purpose polystyrene. 
Test strips molded of the new mate- 
rial will bend double without break- 
ing; the molded surface is remark- 
ably glossy; and the material retains 
the characteristic properties of other 
polystyrene formulations. Toughness 
has been achieved without sacrifice 
in heat distortion or surface finish. 
It can be injection molded or ex- 
truded into shapes or sheet that can 
be stamped, embossed, and vacuum 
or pressure formed. 


>» Glass-reinforced thermoset sty- 
rene copolymer sheet (Rezolite 2101, 
Rex Corp.) possesses excellent 
u.h.f. electrical properties, high im- 
pact strength, excellent punchability, 
and good machinability. The mate- 
rial is produced from a cross-linked 
copolymer of styrene and has elec- 





* Chemical Div., Koppers Co., Inc. 
Paragraphs summarizing Recent Developments 
and References were prepared by the editors. 


Double-wall construction of styrene ice 


bucket provides outstanding insulation 


Courtesy Monsanto Chemical Co. 
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trical properties that surpass those 
of thermosetting glass laminates and 
equal or surpass those of glass-re- 
inforced polytetrafluoroethylene. 


p» A new finish (Logoquant R-102, 
Logo, Inc.) has been developed for 
spraying high-impact polystyrene 
sheet prior to vacuum forming. 
Available in an unlimited range of 
pigmented colors, it may also be 
used on acrylic, butyrate, and rigid 
vinyl sheet before vacuum forming. 


» Rigid sheets of extruded polysty- 
rene with a high gloss surface 
(Chinatex, Auburn Button Works) 
can reportedly be vacuum formed 
without losing their luster. The 
glossy material is suitable for in- 
terior walls of refrigerators, freezer 
panels, automobile parts, television 
picture tube masks, display forms 
for apparel, three-dimensional ad- 
vertising signs, kitchen utensils, 
toys, and novelty merchandise. It is 
chemically inert to practically all 
acids and alkalies. 


>» A new formulation of polystyrene 
(Styron 647, The Dow Chemical Co.) 
shows eight to ten times better light 
stability than general-purpose poly- 
styrene and retains the characteris- 
tic physical and chemical properties 
of the general-purpose material. It 
is suggested for use in light fixture 
parts, interior display signs, instru- 
ment faces, and Venetian blind com- 
ponents. 


>» Impact strength about three times 
greater than regular high-impact 
and eight to ten times greater 
than general-purpose polystyrene is 
claimed for an extra-high-impact 
polystyrene (TMD2155, Bakelite 
Co.). This material and an improved 
high-impact polystyrene (TMD- 
5151) meet the customary specifica- 
tion for light stability. They are 
odorless and do not transfer flavor 
when used in refrigerators. Extru- 
sion compounds (TGD5001) of high- 
impact material for sheet have the 
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for injection molding of thin-walled mmm is recom 
items. Thick section pieces can be Another 
molded with correspondingly lower fim Emulsion 
cylinder temperatures and pressures, INN'S SUgSeS 
resulting in finished products with tion of wi 
less strain. Mold cycles have been {imme dispersiol 
cut 10 to 15% and the material Mp 2mulsion 
molds at 25 to 50 degrees F. lower and, whe 
than general-purpose styrene. continuot 
as a pro 
>» New synthetic resin polymers Mim binder. 
(KTPL, Koppers Co., Inc.) are hard, 
thermoplastic, water-white, and 
chemically stable. They are useful Win 
in the production of paints and pro- 
tective coatings, paper coatings, 
printing inks, impregnations, and 
floor tile. These low-cost, clear res- 
ins are available as fine beads, an 
easy-to-use form for the impregna- 
tor, paper coater, paint manufa- 
turer, and floor tile producer. The 
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Toy robot molded of metallic gry Styrene 
styrene can be moved forward, boc or it mi 
ward, or sideways by remote control other m 
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resins differ {rom the molding grade 
if polystyrenc principally in lower 
molecular weight, but are chemi- 
valy similar. A substantial reduction 
in molecular weight improves solu- 
bility and reduces viscosity, thereby 


increasing the ease of formulation. 


& Stable water dispersions of high 
molecular weight polystyrene (Kop- 
pers Co., Inc.) are available in four 
grades. Three types contain no plas- 
ticizer and, when dried, produce a 
fne white powder with little or no 
tendency to coalesce. The dispersion 
with the highest solids content 
(Kopppers Polystyrene Emulsion R) 
is recommended for the production 
of reinforced plastics. A second, with 
2 low content of emulsifying agent 
(Koppers Polystyrene Emulsion M), 
is recommended for special finishes. 
Another (Koppers Polystyrene 
Emulsion F) is stable to freezing and 
is suggested for use in the formula- 
tion of water-base paints. The fourth 
dispersion (Koppers Polystyrene 
Emulsion P) contains a plasticizer 
and, when dried down, will form a 
continuous, clear, glossy film useful 
as a protective coating or pigment 
binder. 





Wate polystyrene was dis- 
covered in 1839, it was not produced 
commercially until 1935. Since its 
rise in commercial availability and 
popularity, many improvements in 
the various properties of the mate- 
tial have been made. 

Styrene monomer is the principal 
raw material from which styrene 
polymers and copolymers are made. 
Styrene may be polymerized alone 
or it may be copolymerized with 
other monomers by bulk, suspen- 
sion, emulsion, and solution poly- 
merization processes. Advanced 
techniques in these processes have 
resulted in a range of materials with 
greatly improved mechanical prop- 
erties, 

Polystyrene is available in three 
general types. Type 1 of A.S.T.M. 
Specification D 703-49T is the in- 
termediate heat distortion tempera- 
lure group. It is available with or 
without pigments, color, or lubri- 
fants, as may be required, in the 
form of pellets or granules. Type 2 
of AST.M. Speci i 

-4.M. Specification D 703-49T 
has the easiest flow and the lowest 
heat distortion temperature of this 
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Courtesy Monsanto Chemical Co. 
Sturdy housing for transistor radio, 
small enough for pocket or handbag, 

is injection molded of styrene 


group. It is available with or with- 
out pigments, color, or lubricants, 
as may be required, in the form of 
pellets or granules. Type 3 of 
A.S.T.M. Specification D 703-49T 
has the highest heat distortion tem- 
perature of the group while still 
retaining ease of moldability. It is 
available with or without pigments, 
color, or lubricants, as may be re- 
quired, in the form of pellets or 
granules. 

Initially, polystyrene is manufac- 
tured in a clear colorless form but 
can be colored to any shade and 
with transparency, translucency, or 
opacity as desired. Small percent- 
ages of internal and external lubri- 
cants may be added to assist flow in 
molding. 

Polystyrene is characterized by 
many outstanding features. Of pres- 
ent commercially available plastics, 
it is among the lightest in unit 
weight. Its excellent moldability is 
very important for economical, 
large-volume molding output. 
Equally important is its excellent 
dimensional _ stability, especially 
where close tolerances are required 
in assemblies. Dimensional stability 
remains constant throughout the 
full range of relative humidity re- 
gardless of repeated cycling and 
even immersion in water. Polysty- 
rene is free from taste and odor 
and is harmless when used in food 
contacting utensils such as spoons 
and dishes. It does not support the 
growth of molds and fungi. Water 
absorption, even after long-term 
immersion, is negligible. Chemical 
resistance to corrosive chemicals 


such as acids (except oxidizing), 
alkalies, and salt solutions, lower 
alcohols, and the aliphatic hydro- 
carbons is excellent at normal tem- 
peratures. Electrical properties are 
exceptionally good and remain prac- 
tically constant over a wide range 
of frequencies, temperatures, and 
humidities. 


Applications 


Applications of polystyrene are 
numerous and of wide range. Prin- 
cipal uses are in housewares, toys, 
industrial parts, electrical parts, re- 
frigeration parts, and wall tile. 
Housewares include dishes, pitchers, 
bread boxes, salad spoons and forks, 
trays, and coat hangers, to mention 
only a few. Some of the industrial 
parts are toilet seats, instrument 
panels, lighting fixtures, motion pic- 
ture reels, and so on. Insulators, ra- 
dio cabinets, clock cases, storage 
battery cases, and radio coil forms 
are a few of the electrical parts. 
Refrigeration applications include 
door liners; evaporator doors; 
crisper trays; meat, butter, and egg 
trays; and handles. Polystyrene is 
also suitable for other items such as 
combs; brush backs; bristles for 
brooms, scrub brushes, and utility 
brushes; camera cases; poker chips; 
advertising displays; and the like. 

Polystyrene does not resist out- 
door weathering. When exposed to 
ultra-violet light, either direct sun- 
light or artificial source, it gradu- 
ally develops a yellowish straw cast 
and slowly becomes brittle and 
easily breakable. This is one of the 
limitations of normal polystyrene 


Eye-appeal and functional design are 
successfully combined in salad bowls 
and serving utensils molded of styrene 


Courtesy Koppers Co., Inc. 
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and is the chief reason for the de- 
velopment of a light-stable polysty- 
rene. These light-stable polystyrene 
formulations are available for ap- 
plications such as lamp shades, light 
diffuser panels, instrument panels, 
and numerous other applications 
that are exposed to some form of 
ultra-violet light. 

Polystyrene also lends itself well 
to decoration. It may be mono- 
grammed or decorated by decalco- 
mania, hot stamping, back painting, 
metallizing, and silk screen print- 
ing. These methods of decorating 
polystyrene will produce multi- 
color, intricate design and picture 
effects unobtainable through me- 
chanical fabrication of colored ma- 
terials. 


Modified Polystyrenes 


With the tise in popularity of 
polystyrenes and the widening of 
applications, many of the shortcom- 
ings of normal polystyrene were 
realized. These limitations have 
brought modified polystyrenes into 
prominence. Modified polystyrenes 
may be classified into the three fol- 
lowing general types: impact-re- 
sistant, heat-resistant, and chemical- 
resistant. 

Impact-Resistant Type—The sty- 
rene-butadiene copolymers are gen- 
erally referred to as the “high-im- 
pact” type. These materials are 
characterized by improved tough- 
ness to shock and increased elon- 
gation while still retaining electrical 
and mechanical properties to a high 
degree. The materials are available 
in a wide range of translucent and 
opaque colors. 

The refrigeration industry has ap- 
plied high-impact polystyrene to 
many refrigerator and deep freeze 
parts, such as shelves, trays, inner 
door liners, and individual item 
compartments. It is also widely used 
in pipe, housewares, sporting goods, 
and toys. 

Many of the other properties of 
normal polystyrenes are improved 
or retained in the high-impact poly- 
styrenes. They can be molded 
around metal inserts without later 
development of crazing or cracking. 
These parts can be assembled with 
the adhesives used for normal poly- 
styrene. Machining and drilling are 
accomplished by the same methods 
and precautions as used for other 
thermoplastics. 

High-impact polystyrene is also 
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available in extruded sheets in 
thicknesses from 0.040 to 0.150 in. 
and widths up to 75 inches. Ex- 
truded sheet is generally used for 
vacuum forming of large refrigera- 
tor parts and advertising displays 
requiring detailed features. 
Heat-Resistant Type—Heat-re- 
sistant and chemical-resistant poly- 
styrenes have been introduced in 
several types, usually acrylonitrile 
copolymers. The heat-resistant type 
is more difficult and slower to mold, 
requiring higher injection pressure 
and cylinder temperature. Anneal- 
ing of molded parts will remove any 
internal strain and stress, and yield 
maximum mechanical properties. 
Parts molded of heat-resistant poly- 
styrene show good retention of di- 
mensional stability in boiling water 
but cannot really be called “boil- 
able.” This characteristic is desir- 
able in applications where greater 
heat resistance is required such as 
housewares, battery cases, and the 
like. The heat-resistant polysty- 
renes are available in crystal to all 
opaque shades and are generally 
fabricated by injection molding. 
Chemical-Resistant Type — The 
increased cost of chemical-resistant 
polystyrene is offset by its resistance 
to cleaning agents and solvents, 
kerosene, essential oils, vegetable 
oils, and gasoline. These materials 
retain resistance to salts, acids, al- 
kalies, and dilute (about 60%) al- 
cohols. Principal uses are sight 
glasses on pressure lubricating sys- 
tems, cosmetic containers, fountain 
pen barrels, housewares, and_ bat- 
tery cases. Chemical-resistant poly- 


Ease of application, durability, and 
integral coloring are basic reasons for 
expanding use of styrene wall tile 


Courtesy Dow Chemical Co. 






styrenes are fabricated by the meth 
ods and machines used {oy Seta 
polystyrenes but they are not com 
patible with normal polystyrene 
and no satisfactory adhesives {op 
their assembly have as yet been de. 


veloped. 


Glass Filled Polystyrene 


Fibrous glass-reinforced polysty. 
rene is available for the production 
of strong, rigid pieces of excellent 
dimensional _ stability. Again, the 
normal method of manufacture js 
by injection molding. Glass-reip. 
forced polystyrene has a typical 
heat distortion temperature above 
215° F., a tensile strength above 10. 
000 p.s.i., and a mold shrinkage of 
only 0.001 in. per inch. It is avail. Or 
able in colors or can be dry-colored : 
by the molder. Either heat-resistan; When § 
high-impact polystyrene or heat- hile co 
resistant normal polystyrene pellets ncreased 
may be blended with glass-fillej MME the “ 


polystyrene pellets to reduce the rections 
glass content and obtain the desired we 
appearance or physical properties fame” TO" 

rub bri 


for a particular application. Com- 
pression molding of glass-reinforced yen che 
polystyrene is not recommended. It 
does not permit the individual bund- 
les of fibrous glass to intermingle 
and develop the strength expected 


from the material, as the pellets are R p) ! 





merely fused together at their 
boundaries. Injection molding dis- 
rupts the bundles and causes felting 
and entanglement of the individual 
fibers which then reinforce the poly- 
styrene. 

Expandable and Expanded 

Polystyrene 

Polystyrene foams are available 
in two types—free-flowing granules 
which are expanded in place and 
logs from which shapes are mé- 
chined. Both types of foam ae 
available at densities below 2.0 |b. 
cu. foot. Both exhibit very low we 
ter vapor transmission, low wate? 
absorption, low thermal conduc- tes 
tivity, and good structural strength 


printing rol 


The expanded polystyrene may righ 
bonded to itself as well as to metals produ 
glass, wood, and other solids. Poly- HM momequin 


styrene foam can be shaped by 
common machining operations, su‘! 
as sawing and drilling. 
Expanded polystyrene is hil 
suitable for low-temperature ms’ 
lation in refrigerator equipment 
and also for packaging, ‘°°: novel 
ties, and various types advertis- 
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g displays. It is also finding use as 
buoyancy mo ‘erial as, for instance, 
the constru ‘ion of boats. 

Planks and ogs can be cut to the 
jesired shap with simple cutting 
: nls. Foams ‘bat are expanded in 
ace have thc advantage of being 
olded to fit intricate contours. To 
xpand the foam granules, tempera~ 
ures of approximately 250° F. are 
squired, preferably 10 to 30 p.s.i. 
iy steam. The steam is introduced 
kirectly into the cavity for expan- 
ion. The use of free flowing gran- 
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. es reduces the amount of storage 
, ecessary for materials, as they are 
| hipped and conveniently stored in 
‘ rums. These granules also reduce 
' he amount of scrap to a minimum. 
“5 Oriented Polystyrene 

When stretched in the fluxed state 
. hile cooling, polystyrene develops 
5 creased strength up to three-fold 
F n the direction of stretch. Uni- 
. irectionally oriented polystyrene 
F laments are widely used as bristles 


or brooms and dusters as well as 
rub brushes, utility brushes, and 
F wen cheap tooth brushes. When 


dry, the static charges developed by 
the brushing operation assist in 
causing lint and dust to adhere to 
the bristles. The adhesion, however, 
is not so strong that particles can- 
not be readily shaken off. 

Bi-directionally oriented polysty- 
rene film is produced by stretching 
the fluxed plastic simultaneously 
laterally and longitudinally. The 
film can be as thin as 0.0005 in., used 
chiefly for electrical capacitors. 
Film of 0.001-in. thickness is used 
for laminating to impact type poly- 
styrene sheet to retain gloss after 
vacuum forming. Oriented polysty- 
rene of 0.015-in. thickness is used to 
form Venetian blind slats. Interme- 
diate thicknesses are finding wide 
application in the packaging and 
luminous ceilings fields as well as 
coaxial cable spacer wrap. 
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or soft flexible products 
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RESLAC 
PLASTISOLS 
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RESLAC 
i PLASTISOLS 
- for 
: metal adhesion 
©"' clamp jaws 
ds rene Polymers and Copolymers 


Range unlimited! 


You'll be amazed by the range of products you 
can make with Reslac Vinyl Plastisols. Formu- 
lated from 2 to 100 Durometer hardness, and in a 
full spectrum of colors plus crystal clear, Reslac 
Plastisols are easily processed by . 


slush molding 
injection molding 
coating or casting 


hot or cold dipping 
rotational molding 
spraying 


Each Reslac Plastisol is custom-formulated for 
your application. Full laboratory testing insures 
successful performance. New formulations (such 
as gasoline resistant plastisols) and new manu- 
facturing techniques (such as rotational mold- 
ing) open many new possibilities. 


Write for full particulars. Tell us your problems 
and we will try to develop a Reslac Plastisol to 
do your job. No obligation. 


RESLAC cuemicats, inc: 


3634 W. 38 St. 











Chicago, Illinois 







From feather-soft (2 Durometer) to hammer-hard (100 Durometer) 


Typical items made 


with RESLAC PLASTISOLS 





TOY PRODUCTS 


dolls ¢ doll shoes © blocks © novelty 
figures © soldiers 


GENERAL PRODUCTS 


boots ¢ artificial leaves * paint rollers 
© squeeze bottles ¢ atomizer bulbs « 
anatomical models 


INDUSTRIAL PRODUCTS 


wire ware ® gloves * sealing com- 
pound for metal pipes * gaskets * 
insulated coils 


SPECIALTY PRODUCTS 


sprayed linings for tanks and con- 
tainers ¢ plastisol coatings for metal 
adhesion 
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Styrene Alloys 


Recent Developments 


» Rubber-modified styrene sheet 
(Campco S-540, Campco Div., Chi- 
cago Molded Products Corp.), with 
improved impact strength, fine tex- 
ture, and exceptional freedom from 
strains, is available in a wide range 
of thicknesses and colors. The 
heavier sheets are recommended for 
equipment housings, refrigerator 
parts, racks, trays, and similar ap- 
plications. 


» A low-cost formable plastic sheet 
material (Boltaron 8100, Bolta Prod- 
ucts Div., The General Tire & Rub- 
ber Co.) has an impact strength 
ranging between that of modified 
styrene extruded sheets and styrene 
copolymer laminated sheets. It is 
designed for use in packaging units, 
point-of-purchase displays, bench 
assembly trays, refrigerator parts, 
business machine housings, and 
similar items. 


> Self-lubricating tracks for com- 
bination storm-screen windows 
(Weather-Seal, Inc.) are rigid, 
smooth-surfaced, triple grooved sec- 
tions of styrene alloy (Kralastic, 
Naugatuck Chemical) that fit into 
the window’s metal frame. The 
tracks are flexible enough to give 
with any expansion in the metal. 


> Hard rubber stocks with in- 
creased hardness, ultimate tensile, 
and stiffness and uniquely simul- 
taneous increased impact result 
from high styrene reinforcement 
(Pliolite S-6, Goodyear Tire and 
Rubber Co.). Milling and preform- 
ing characteristics and surface ap- 
pearance of hard rubber stocks are 
also greatly improved, especially at 
high sulfur concentrations. 





Ta FIRST commercial polysty- 
rene, introduced in 1935, suffered 
from many defects which were 
rapidly corrected as improved tech- 
niques were developed. Polystyrene 
production increased at a very rapid 





* Kralastic Development, Naugatuck Chemical, 
Div. of United States Rubber Co. 

Paragraphs summarizing Recent Developments 
and References were prepared by the editors. 
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rate and was given added impetus 
as the result of large production 
facilities that became available from 
the Government rubber program of 
World War II. 

While general-purpose polysty- 
rene came to command an outstand- 
ing position among plastic materials, 
it was apparent that certain inherent 
deficiencies could not be completely 
eliminated by improving fabrication 
technology, manufacturing proce- 
dures, or molecular architecture. 
Among the most serious of these 
drawbacks were low heat distortion 
temperatures and lack of toughness 
properties. 

In order to eliminate these objec- 
tionable features and to broaden the 
potential market for styrene-based 
plastic products, many avenues of 
development were explored. Early 
progress led to the preparation and 
evaluation of styrene copolymers 
and derivatives. Divinyl-benzene 
cross-linked polystyrenes were ex- 
amined, the properties of the poly- 
chlorostyrenes were evaluated, and 
resins derived from styrene copoly- 
merized with monomers known to 
yield high softening, tough plastics 
were critically investigated. These 
research efforts resulted in the se- 





Courtesy United States Rubber Co. 
Valve body molded of styrene alloy is 
used in piping systems for handling 
destructive acids and chemicals 


by PAUL M. ELLIOTT* and JOHN B. Rust 


















lection of acrylonitrile as q , 
monomer, and in the commer 
introduction of several sh 
acrylonitrile copolymer resins, T 
new copolymers provided 
heat-distortion-temperature the 
moplastics of somewhat better jp 
pact strength and greatly enhar 
chemical and weather resistance. 
Although those copolymers fille 
a definite industrial need, 
greater improvements were sous 
especially along the lines of higher 
impact-strength materials, A basi 
cally new principle of polyme 
chemistry was discovered whe 
continued investigation disclose; 
that styrene polymers and copoly. 
mers could be blended with syn 
thetic rubbers and other quasi 
elastomeric polymers under selected 
conditions to give composites which 
possessed the properties of the sty 
rene-derived resins as well as the 
toughness and lowered brittle point 
of the elastomers and quasi-elas 
tomers. The term “styrene alloy 
has come to describe these blends. 
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Butadiene-Type Alloys Be s 
Thermoplastic — Copolymeriza indu 
tion of styrene with moderate 
amounts of butadiene produces res depe 
ins of lower softening point, but of or 
greater toughness than polystyrene distr 
On the other hand, they are consid - ¢ 


erably harder than the GR-S-typé 
synthetic rubber. In bulk form, these 
resins have no great utility by them 
selves because of their low softening 
point, but as a latex they are en 
joying increasing use in the protec 
tive-coating field. When alloyed wi 

polystyrene, high-impact- and high 
flexural-strength plastics are 0b 
tained. These styrene-butadiene 
polymer resins are convenient} 
called quasi-elastomers, since thei 
outstanding properties of increase 
toughness are the result of an ™ 
ternal elastomerization due to te 
combined butadiene. By varying the 
ratio of styrene to butadiene, 
range of polymer types is available 
for interblending with polystyr®™ 
to give thermoplastic styrene alloys 
with an extended series of proper 
variations. At one extreme, alloy 
blends of polystyrene are mix 
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Tuble |—Typical Compositions of Commercial Styrene Alloy Plastics 




















POLYMER 1 POLYMER 2 
% of % of % of P % of % of % of 
polymer 1| styrene butadiene polymer 2| styrene | butadiene 
Commercial in in in in in in 
alloy alloy | polymer 1| polymer 1 alloy polymer 2| polymer 2 
-_ 70-80 100 ~- 30-20 57 43 
“B” 60-65 100 me 40-35 46 54 
a, 66 97 3 34 37 63 
“— 90 98 2 10 76 24 
“E” 83 100 a 17 70 30 
“EF” 85-90 100 — 15-10 25.4 74.6 
“Gq” 80-90 100 -- 20-10 42 58 





with copolymers of styrene and 
butadiene extending well into the 
GR-S range; at the other, polysty- 
rene is blended with quasi-elas- 
tomers containing substantially less 
than 20% of butadiene. Table I il- 
lustrates a few compositions that 
are available in commercial alloy 
resins of this type. 

Besides the aforementioned high 
impact strength and high flexural 
strength, butadiene-type thermo- 
plastic styrene alloys may possess 
increased ultimate elongation and 
low brittle point (—40 to —60° F.). 
They suffer even more than gen- 
eral-purpose polystyrenes from low 
heat distortion temperatures (105 
to 175° F.), due to the internal plas- 
ticizing effect of butadiene. Their 
ease of handling, moldability, and 
low cost have gained for them wide- 
spread commercial acceptance. 
They are available in sheet form as 
well as in the form of molding com- 
positions. 

Thermosetting — Styrene-buta- 
diene copolymers in which the sty- 
rene component is relatively high 
may be alloyed with GR-S rubbers 
to produce compositions that can be 
vulcanized by conventional rubber 
procedures. These plastics are of 
very little use in their uncured state 
and must first be vulcanized with 
sulfur, accelerators, etc., to bring out 
their ultimate properties. Where the 
alloy is composed of 60% or more 
of the styrene-butadiene resin co- 
polymer, it is usually rigid and the 
shaped and cured plastics may easily 
be sawed, punched, drilled, sanded, 
and turned. 

The resin copolymer components 
may be alloyed with rubbers other 
than GR-S, as, for example, nitrile 
rubbers, natural rubber, and neo- 
prene. Apparently, butyl rubbers 
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are not compatible with these res- 
ins. Small amounts of the elastomers 
(10 to 20%) in the alloy yield plas- 
tics of good physical properties. 

The blending of the various com- 
ponent polymers and copolymers of 
both the thermoplastic and thermo- 
setting styrene alloys may be con- 
ducted on regular milling equipment 
such as differential rolls, Banbury 
mixers, etc., or the respective latices 
may be mixed in the correct propor- 
tions and the blend be obtained by 
co-precipitation. The latter method is 
usually more expensive, but prod- 
ucts of enhanced mechanical prop- 
erties commonly result. 


Acryionitrile-Type Alloys 


Styrene-acrylonitrile copolymer 
resins possess certain advantages 
over general-purpose polystyrenes 
in chemical and mechanical proper- 
ties. The discovery that these co- 
polymer resins could be blended 
with butadiene-acrylonitrile rub- 
bers under specified conditions, 
opened up a new field of styrene 
alloy plastics by making possible 
products possessing unusual tough- 
ness combined with high heat dis- 
tortion temperatures not heretofore 
obtainable with the alloys. This ad- 
vance in the art allowed the formu- 
lation of thermoplastic products 
with outstanding physical and 
chemical characteristics which could 
be injection molded, extruded, or 
formed by other current production 
methods. 

Careful control of polymerization 
and blending of the copolymer com- 
ponents of these alloys is of the ut- 
most importance for securing uni- 
form products. A wide range of 
physical and chemical properties 
may be obtained by adjusting the 
proportion of styrene to acrylonitrile 




















in the resin and of butadiene to ae 
rylonitrile in the rubber as well , 
by varying the ratio o/ resin to rub. 
ber in the final alloy bleng, Asa 
matter of commercia! conven; 
these variations are restricted ty , 
few representative formulations 
comprising a desirable Tange of 
properties and carefully controlled 
uniform quality. 

Coupled with outstanding tough. 
ness, and high heat distortion tem. 
peratures, the  acrylonitrile-typ 
styrene alloys possess good chemica] 
resistance, good mechanical proper. 
ties, high hardness, low brittle 
point, and commercially acceptable 
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Injection Molding—The styrene 
alloy plastics are particularly well 
adapted to this low-cost molding 
method, since they possess rheologi- 
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Courtesy United States Rubber Co. 

Approximately 300 ft. of tough, ¢or- 

rosion resistant styrene pipe for com liquid | 
veying salt water weighs only 75 Ib., the ¢ 

can be easily carried by one mon propert 
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be borne in mind and the finished ing an 
articles engineered to make mos Extr 
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py plastics hove gained firm recesg- 
sition by des.gners as outstanding 
ngineering materials, since they 
emit economical manufacture and 
onsive ranze in design. Appear- 
ce of the finished molded articles 
. excellent, and a wide range of 
jlors is available. The injection 
nolder has learned that both desir- 
able appearance and functional ex- 
ellence may be achieved. 
Because styrene alloy plastics 
be fabricated into large-area 
icles, continued development of 
injection press preplasticizers and 
larger presses with greater injection 
needs will tend to broaden still 
more the potential applications of 
these thermoplastic products. At the 
present time, injection molding of 
such articles as helmets, golf club 
heads, carrying cases, automotive 
battery cases, gears, pipe fittings, 
furniture parts, doorknobs, nozzles, 
valve parts, small machine parts 
and housings, bobbins, spools, elec- 
tric fan blades, refrigerator parts, 
and portable radio cabinets is gen- 
eral practice. 

Depending upon the ultimate use 
of the molded article, selection of 
the appropriate styrene alloy plastic 
must be made by taking into con- 
sideration the physical and chemi- 
cal properties of the available al- 
loys. Where high heat distortion 
temperature, great chemical resist- 
ance, and high impact strength is 
necessary, the acrylonitrile type is 
the material of choice. When high 
impact strength is the only require- 
ment, many of the styrene alloy 
plastics currently available will per- 
form satisfactorily. 

Extrusion—Styrene alloy mate- 
tials may be handled on standard 
plastics extruders using conven- 
tional methods of manipulation. 
Generally speaking, conditions of 
extrusion for these materials may 
be somewhat different from other 
ypes of plastics, since the alloys 
with appreciable content of rubbery 
‘omponent never approach the true 
liquid state as do polyethylene and 
the cellulosics. Sometimes this 
ii: is a distinct advantage as, 
‘or example, in the extrusion of 
large diameter pipe where easier di- 
mensional control is achieved with 
accompanying simplification of cool- 
Ing and siz ng equipment. 

a may be economically 
"es Ni r forming a large num- 
 procucts, notably tubes, rods, 
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Styrene All ys 


ducts, machine parts, trim, edging, 
stair nosing, sheeting, and the like. 
The production of extruded styrene 
alloy pipe, especially the acryloni- 
trile type, has represented a sub- 
stantial advance in a young, but 
firmly established industry, which 
dates back only to around the end 
of World War II. 

Alloy pipe has found wide ac- 
ceptance for use in oil fields where 
piping is subject to extraordinary 
corrosion by brine and sour crudes, 
as well as in natural gas pipe lines, 
mine drainage systems, and irriga- 
tion networks. Installations in paper 
mills, sewage disposal plants, water 
treating plants, food handling 
plants, and chemical plants have 
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Rigid housing for microfilm viewing 
machine is formed in one piece of 3/16 
in. thick grained styrene sheeting 


been made and new uses are con- 
tinually being found for these 
versatile piping materials. 

Styrene alloy sheeting, which has 
been available for some time as a 
calendered polymer blend, has also 
been made for the past three years 
by extrusion. It is available in a 
wide assortment of colors, surface 
finishes, and alloy types, and is ob- 
tainable in thicknesses ranging from 
about 0.015 to 0.500 inch. Extrusion 
of styrene alloy plastics in sheet 
form may be accomplished with 
either flat or annular dies, the 
heavier gages generally being fab- 
ricated with flat dies. A certain 
amount of molecular orientation 
may be obtained by careful cooling 
and stress application. 


The Future 


Although various predictions of 
future sales volumes for styrene al- 


loys have been made, individual 
assessment can best be attempted by 
a critical analysis of the develop- 
ments in this field during the past 
few years. To maintain a steadily 
increasing market, improvements 
will have to continue in the quality 
of the alloy blends as well as in 
their properties and price structure. 
Newer polymerization techniques, 
such as block and graft polymeriza- 
tion which are particularly adapt- 
able in this field, will bring about 
advances, as will the ultimate de- 
velopment of water clear styrene 
alloys of the high impact and high 
heat distortion type. 

Simultaneously, with improve- 
ments in properties and cost struc- 
ture by the manufacturers, con- 
tinued developments of molding 
and fabricating techniques will in- 
crease existing markets and open up 
new uses in the home and industrial 
construction fields where large scale 
markets exist. 
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Synthetic Rubber 


and Rubber Derivatives 


Recent Developments 


>» A major milestone in the devel- 
opment of synthetic rubber was 
passed with the sale of the GR-S 
and butyl polymer and monomer 
manufacturing plants to private in- 
dustry. A total of 24 plants with an 
annual capacity of about 870,000 
short tons of rubber and 725,000 tons 
of monomers were sold. 


>» Brominated butyl rubber (Hycar 
2202, B. F. Goodrich Co.) was in- 
troduced. It cures faster than normal 
butyl, is compatible with other rub- 
bers, and can be bonded to other 
rubbers and to metal. 


>» A new nitrile polymer (Paracril 
D, Div. of United States Rubber 
Co.) of very high acrylonitrile con- 
tent has been developed to meet the 
requirements of increased resistance 
to various immersion media, particu- 
larly hydraulic and aromatic fluids. 
It has excellent processing charac- 
teristics and may be compounded 
and handled with standard tech- 
niques. 


» Silicone rubber containing a small 
percentage of vinyl groups has been 
introduced (Dow Corning 410 Gum, 
Dow Corning Corp.). This polymer 
is vulcanizable with sulfur and co- 
vulecanizable with organic rubbers, 
particularly butyl. 





ees rubbers (for- 
merly GR-S—Government Rubber- 
Styrene) include a large group 
of polymers and latices ranging all 
the way from 100% polybutadiene to 
copolymers containing up to 50% 
bound styrene. Master batches are 
produced containing oil, carbon 
black, or mixtures of the two, and 
latices are available at solids con- 
tents ranging from about 25 to 60 


percent. The most widely used poly- 
*Synthetic Rubber Plant, Naugatuck Chemical, Div. 
of United States Rubber Co. 


Paragraphs summarizing Recent Developments 
and References were prepared by the editors. 
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Courtesy United States Rubber Co. 
Packings for oil well equipment are 
made of oil-resistant synthetic rubber 


mers contain approximately 75% 
butadiene and 25% styrene. Lower 
levels of styrene give better low 
temperature flexibility at some sac- 
rifice in physical properties, while 
higher levels of styrene give more 
plastic and less rubbery copolymers. 
Above about 60% styrene, resinous 
products are obtained. 

“Hot” rubber is prepared by emul- 
sifying the butadiene and styrene in 
water with fatty acid or rosin soap 
and polymerizing in pressure ves- 
sels at about 122° F. for 12 to 17 hr. 
to form a stable water dispersion 
(latex) of the polymer. Potassium 
persulfate is used as the catalyst and 
a mercaptan as modifying agent to 
give the desired plasticity. The re- 
action is stopped at about 72% con- 
version. 

“Cold” rubber is prepared com- 


mercially at about 41° F., although . 


experimental runs have been made 
at temperatures of 0° F. and below. 
The reaction is carried out similarly 
to that of the hot variety, except 
that an organic hydroperoxide is 
used instead of persulfate as catalyst 
along with various activators that 
speed up the rate of polymerization. 
These recipes readily give reaction 
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times of 6 to 12 hr. at 41° F, ay 
have recently been developed to the 
point that 15- to 30-min. cycles oy 
be obtained, making the productio, 


of GR-S in pipe reactors a commer. 


cial possibility. Cold GR-S is no.fame" 
mally carried to 60% conversion, piers , 
In both the hot and cold varieties er 
the unreacted monomers are p. hope: 
moved and recovered for future use, t 
The latex is then coagulated by The bu 


treatment with acid or alum to de. 
stroy the soap, along with other 
chemicals (salt, glue, etc.) to con- 
trol the size of the lumps of coagu- 
lum. The coagulum is then washed, 
dried, and baled. Careful control of 
variables in production makes syn- rom appt 
thetic rubber of considerably greater HMB. fact 
uniformity than natural rubber. tiene-styt 
The butadiene-styrene polymers sand tOWs 
as a group are general-purpose rub- serization 
bers of wide applicability. They are saractert 
used in tires, mechanical goods, foot- nce to 4 
wear and almost all of the other rents, oil 
places where natural rubber is satis- HM... ratio 
factory. One exception is in the car- hey are 
casses of large truck tires, where acetone. I 
their greater heat build-up during of acrylor 
flexing makes the butadiene-styrene _— 
rubbers unsatisfactory. In the form vents but 
of latex they are used for foamed BBs... of ; 
sponge manufacture, rug backing, fully ovel 
rubber-based paints, and other p- HMB: on —79 
plications. They have excellent ag- The ni 
ing qualities and are tough and re- lent stor 
sistant to heat and abrasion. Tire estes 
treads made from cold rubber show raw stocl 
an increase in abrasion resistance moplastic 
of about 30%, as compared to treads HA ruber. ¢ 
from natural rubber. They are Mot BAB: for 
resistant to flex-cracking and have also imp 
greater rebound and lower heat silience, | 
build-up under flexing than hot rub- tanized 
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ber compounds. Cold rubber now tensile 
accounts for about 75% of totd and (wit 
GR-S production. compress 

Recently polymers have been pro bers are 
duced with lower than normal are useft 
amounts of mercaptan regulator © coating « 
give tougher rubber, which is then per, and 
mixed with an amount of low cost Fillers 


petroleum oil (usually 25 to ~ ete, are 
sufficient to soften the eee sistance 
mixture to a normal plasticity. 4 
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duct has the usual handling and 
sizate poperties of synthetic 
bber but is considerably reduced 
, cost. Mixing of the oil is done 
ile the rubber is still in the latex 
tage to avoie handling of the tough 
plasticized polymer. In 1954 these 
4 master batches accounted for 
rout 35% of the total production of 
wtadiene-styrene rubber. 

Until this year the production of 
tadiene-styrene rubber has been 
Government monopoly. However, 
‘ith the sale of the producing plants 
» private industry several suppliers 
. now in the field, and as a result 
considerable diversification of 
soducts is expected over the next 
pw years. 


Nitrile Rubbers 

The butadiene-acrylonitrile co- 
wlymers (nitrile rubbers) are the 
~me in general appearance and 
processing qualities as the buta- 
jiene-styrene copolyme:s. They 
ontain various proportions of buta- 
jene and acrylonitrile, ranging 
from approximately 80/20 to 55/45. 
Manufacture is similar to the buta- 
jiene-styrene types, with a strong 
rend toward low-temperature poly- 
merization. Their vulcanizates are 
haracterized chiefly by high resist- 
ance to the swelling action of sol- 
vents, oils, and greases, and to de- 
terioration by heat and sunlight. 
They are soluble in ketones such as 
acetone. Increase in the proportions 
of acrylonitrile in their composition 
increases resistance to oils and sol- 
vents but decreases freeze resistance. 
Some of them can be used success- 
fully over wide temperature ranges, 
from —70 to +300° F. 

The nitrile rubbers show excel- 
lent storability and resistance to 
abrasion and cold flow. Since the 
raw stocks are generally less ther- 
moplastic and tougher than natural 
rubber, they usually require soften- 
ers for proper processing. Softeners 
also improve freeze resistance, re- 
‘ilience, and extensibility. The vul- 
‘anized products have fairly high 
lensile strength, good elongation, 
and (with proper compounding) low 
compression set. The nitrile rub- 
bers are available as latices, which 
we useful for the impregnation and 
‘cating of many types of cloth, pa- 
per, and leather products. 

Fillers such as carbon black, clay, 
*lc, are used to improve solvent re- 
‘siance and tensile properties. Some 











































Synthetic Rubbers 


phenolic and vinyl resins, such as 
polyvinyl chloride, harden the ni- 
trile rubbers allowing a reduction 
in amount of mineral fillers. These 
resins also give compounds that are 
more resistant to the effects of sol- 
vents, high temperatures, and oxida- 
tion, and in some cases more fire- 
resistant. On the other hand, the 
addition of the nitrile rubbers to 
compounds containing predominant 
amounts of phenolics gives improved 
processing, impact resistance, and 
flexibility. In predominantly poly- 
vinyl chloride and related vinyl 
compounds they act as non-volatile, 
non-extractable plasticizers. Added 
to phenolic resin cements, the ni- 
trile rubbers impart flexibility to the 
adhesive film, particularly at low 
temperatures. 


lsobutylene-Diolefin Rubber 

Butyl rubber is a copolymer of 
about 98 parts of isobutylene and 
2 parts of isoprene. It differs from 
its nearest chemical neighbor, poly- 
isobutylene (Vistanex), by being 
vulcanizable, a property imparted 
to it by the unsaturation of the 
copolymerized isoprene. This un- 
saturation, however, amounts to 
only about 3% of that normally 
occurring in natural rubber. This 
low degree of unsaturation is the 
major reason for the chemical inert- 
ness of butyl, upon which many of 
its uses depend. 

Butyl rubber is prepared at very 
low temperatures (about —140° F.) 
by treatment of a solution of the 
monomers in methyl chloride with 
anhydrous aluminum chloride. The 


polymer forms as a slurry in the 
methyl chloride, from which it is 
recovered by treatment with hot 
water to vaporize the solvent and 
unreacted monomers. 

Crude butyl resembles natural 
rubber in appearance and handling 
properties. It is tacky and tends to 
flow under its own weight. It is com- 
pounded and processed in the same 
manner and with the same machin- 
ery as is natural rubber. 

With butyl, no breakdown or pre- 
mastication is needed and its natural 
tackiness gives it excellent building 
characteristics. Softeners may be 
added to improve processing or 
special properties like resiliency or 
flexibility at low temperatures. 

Butyl shows the greatest imper- 
meability to gases of all the rubbers, 
natural and synthetic. As a result, 
butyl has almost completely dis- 
placed natural rubber for inner tube 
manufacture. 

Aging and temperature resistance 
properties make butyl useful for 
fabricating curing bags which are 
employed in the vulcanization of tire 
casings and for the repairing of tires. 
Its good electrical properties coupled 
with its resistance to ozone make it 
well suited for all grades of insula- 
tion. Furthermore, it has remarkable 
resistance to the chemical action of 
concentrated sulfuric, hydrochloric, 
hydrofluoric, and phosphoric acids, 
ferric chloride, caustic, and other 
corrosive substances. It therefore 
finds special use for linings in tanks, 
pumps, and hoses. 

Like the butadiene-styrene rub- 
bers, butyl has until recently been 
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Synthetic rubber and fabric containers (2500-gal. capacity) are used for bulk shipment 
of granular and powdery materials. Containers can be collapsed (center) for returning 
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‘And right here is when we found 
® 
out that AMPFACET ) has 
the clearest C/A molding powder 


It’s a wise molder who knows his resources. Ampacet 
gives you the finest crystal clear cellulose acetate as 
well as the whitest pearl. Ampacet Polystyrene mother 
of pearl is ideal for wall tile, cosmetic packaging, 
jewelry boxes and hundreds of other products. And 
you'll notice Ampacet Confetti Tinsels, both Cellulose 
Acetate and Polystyrene, used for the best selling 
novelties on the market today. There are thousands of 
applications for Ampacet molding powders. Pearls, 
Tinsels, Phosphorescertts, Iridescents... you'll find 
exactly what you’ve been looking for. Let us send you 
full details and samples. 


AMERICAN 


MOLDING POWDER AND CHEMICAL CORP. 


703 BEDFORD AVE., BROOKLYN 6, N. Y. 
Phone: MAin 5-7450 * Cable: CHEMPROD BROOKLYN 


CHICAGO, ILL. © JUSTIN ZENNER 
823 West Waveland Ave, * Phone: GRaceland 2-7373 





















manufactured in Gove: nment-owned srvice. | 


plants. These plants have been sold re, the 
to private industry during the Dast g agen 
year. ines a 


jnin 
Polychloroprene Rubber ares 
Neoprene is a generic term denot. Lee rece 
ing synthetic rubbers made by emul. yse, part 
sion polymerization of 2-chloro-13. ngs. 
butadiene, or copolymers contajr; 
predominant amounts of this mono- . 
mer. It is prepared similarly to other Reacti 
emulsion polymers. The polymer js kaline | 


isolated from the latex by a Unique fion poly 
process of freeze coagulation on coi fame!!45 

rolls, washed, and dried. Sever) ammeese P° 
types of crude neoprenes are pr. produced 


duced, differing in unvuleanizj persions. 
properties that are important in the The pt 
processing operations in the many. ed - 
facture of finished products. Several uring } 
types of neoprene latex are aly pxides ( 
available. rength 

Compounding with various jn- ow com 
gredients and further processing are IMM” 
carried out as with natural rubbe, fe” ™™" 
using regular rubber processing aging, 0 




















equipment. Unlike natural rubber ellent. 1 
and many synthetic rubbers, sulfur and elec 
are gooc 


is not necessary for the vulcanization 
of the majority of neoprene com- 
pounds. Room temperature curing 
compounds have been developed for 
protection of equipment against 
abrasion and corrosion. 

The tensile strength, elasticity, 
resilience, and abrasion resistance of 
neoprene vulcanizates are similar to 
those of natural rubber stocks. How- 
ever, its resistance to ozone, sunlight, 
and chemicals is far better. Exposure 
to oil causes slight swelling of neo- 
prene stocks, but even in the swollen 
condition they retain a high propor- 
tion of their original characteristics Silicor 
In applications that require a seal group of 
against oil or gas, this light swelling oxygen 
increases the sealing pressure of the betel es 
gasket or seal. Low-temperature beckbon 
properties are somewhat better than silicone 
those of the nitrile rubbers. is proc 
equipme 
fillers a 
tures, ( 
out by 
e.g., ben 
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Polyacrylic Ester Rubbers 


Although the esters of acrylic 
acids are usually considered as plas- 
tics (e.g., polymethyl! methacrylate), 


elastomeric polymers of this type 4" ing pro 
also available. These polyacrylic extreme 
rubbers can be cured to give prod- changes 
ucts highly resistant to discoloration a tempe 
ozone, gas diffusion, anc many oils F. and | 
at temperatures up to 350° F. They some cq 
are not resistant to ste:™, glycols by ozor 
or aromatic solvents, nor are they hot oi 


recommended for low- mperature exceller 
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their saturated na- 
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' ae reculre special vulcaniz- 

ng agents, ‘ which polyfunctienal 
ines are th most common. Latices 

ontaining tomeric polymers of 

crylate esters are also available and 

on recently come into considerable 


se, particularly im protective coat- 
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mgs. 
Organic Polysulfides 

Reactions of organic dihalides and 
sJkaline polysulfides yield condensa- 
ion polymers that vary from viscous 
iquids to rubber-like products. 
These polysulfide polymers are also 
woduced in the form of water dis- 
persions. 

The polysulfide rubbers are proc- 
sed and cured like natural rubber. 
uring is carried out with metallic 
nxides (usually zine oxide). Tensile 
strength and abrasion resistance are 
ow compared to some of the other 
synthetic rubbers but are adequate 
for many purposes. Resistance to 
being, ozone, and sunlight are ex- 
ellent. Permeability to gases is low 
and electrical insulation properties 
sre good. The property that makes 
rganic polysulfide rubbers of par- 
icular interest is their high solvent 
resistance. They are serviceable in 
most aliphatic and aromatic hydro- 
arbons as well as the common 
alcohols, ketones, and esters. Pro- 
tective coatings that give good pro- 
tection against fresh and salt water 
as well as solvent resistance are 
based on these polymers. Major uses 
include hose, printing rollers, per- 
manent putties, gaskets, and binders 
for various fibrous materials. 


Silicone Rubbers 

Silicone rubbers are a unique 
group of polymers in which a silicon- 
oxygen linkage has replaced the 
usual carbon-carbon linkages in the 
backbone of the polymer chain. The 
silicone is supplied as a gum which 
is processed on standard rubber 
equipment. It is mixed with suitable 
fillers and cured at high tempera- 
tures. Curing is normally carried 
out by means of peroxidic agents, 
€g., benzoyl peroxide. The outstand- 
ng properties of the silicones are 
‘xtreme resistance to temperature 
“anges; they remain flexible over 
a temperature range of —100 to 500° 
F. and may be used up to 600° F. in 
some cases. They are also unaffected 
by ozone and are highly resistant to 
hot oils, E ‘trical properties are 
°xcellent. The tensile strength of the 
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*That’s how he sends his 
plastics scrap to A. Bamberger 
—it’s worth a fortune!” 


Good as gold! And somewhere in your plant you have 
“hidden gold”...surplus virgin inventory, off-color 
molding powder, obsolete parts...scrap that’s idling 
and eating up space. Turn it into cash. Call us in. Write, 
phone or wire. Send samples, or let us inspect. You’ll 
get top prices. And want to save money on purchas- 
ing? Try us for reprocessed and virgin plastics of 
guaranteed quality. 


CELLULOSE ACETATE * BUTYRATE * POLYSTYRENE 
POLYETHYLENE * METHYL METHACRYLATE * VINYL * 
ETHYL CELLULOSE * NYLON * ACRYLONITRILE * CRYSTAL 
CLEAR PURGING COMPOUND FOR INJECTION MOLDERS 


A. BAMBERGER CORPORATION 


PLASTICS MATERIALS 


703 BEDFORD AVENUE, BROOKLYNG,N. Y. 


Phone: MAin 5-7450 * Cable: CHEMPROD BROOKLYN 
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polymer is low, and it is attacked by 
steam, acids, strong alkalies, and 
some solvents. Very finely divided 
aluminas and silicas give con- 
siderable improvement in tensile 
strength. Silicone rubbers have 
found extensive use in wire insula- 
tion, tubing, packing, and gaskets, 
particu‘arly where extreme heat re- 
sistance is needed. Dispersions and 
pastes are also available, and are 
used for dip coating, spraying, 
brushing, and spreading. 


Polyester-Isocyanate Rubbers 

The polyester-isocyanate rubbers 
are elastomeric materials prepared 
by condensing a slight excess of a 
glycol with a dibasic acid to form 
linear polyesters terminating in 
hydroxyl groups, and then cross- 
linking these materials with a diiso- 
cyanate (e.g., naphthalene diiso- 
cyanate). Alternatively, the poly- 
ester may be treated with a de- 
ficiency of diisocyanate to give 
branched materials that can still be 
worked, and the final curing carried 
out with difunctional agents such 
as water, glycols, diamines, or more 
diisocyanate. 

When some of these materials are 
used as cross-linking agent, carbon 
dioxide is evolved. If the material is 
not confined it will “blow” to a 
cellular form which has high mod- 
ulus and is useful in.making a vari- 
ety of foamed sponge objects. These 
polymers are characterized by high 
tensile and tear strengths and ex- 
cellent abrasion resistance without 
the necessity for fillers. They are 
not resistant to acids or alkalies 
(hydrolysis of the ester groups) or 
to extremes of temperature. At 
present, costs are very much higher 
than for GR-S or natural rubber, 
and processing is difficult. 

The promise in these materials 
lies chiefly in their potential use in 
extremely long-wearing tires, con- 
veyor and driving belts, heels and 
soles, friction wheels and related 
products, and in sponge. 


Fluororubbers 

The chemical inertness and in- 
solubility of fluorinated - organic 
compounds is being exploited in the 
development of polymers for use 
under extreme conditions of heat 
and solvent attack. Polychlorotri- 
fluoroethylene is already well estab- 
lished in this field, and other related 
products are coming into production. 
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Costs are high, but the desired 
properties outweigh this factor in 
a wide variety of applications. 
The fluororubbers are _ charac- 
terized by extreme resistance to 
solvents and heat, good dielectric 
strength, and marked lack of adhe- 
sive tendencies. Useful temperature 
ranges extend up to 500° F. for con- 
tinuous and to 600° F. for intermit- 
tent service. Because of the satu- 
rated and highly inert nature of the 
polymer, special curing agents are 
necessary. Systems employing per- 
oxides have been described recently. 


Rubber Derivatives 


A considerable variety of deriva- 
tives, mostly of a resinous nature, 
are prepared from rubber by treat- 
ment with chemical agents. Natural 
rubber is used primarily as the raw 
material. Although all of the reac- 
tions have been carried out with 
synthetic rubber (usually buta- 
diene-styrene types), reaction con- 
ditions are more drastic and the 
products have not reached large 
scale production. However, resinous 
products prepared directly from the 
monomers used in synthetic rubber 
production (primarily butadiene- 
styrene copolymers containing high 
levels of styrene) have reached very 
large scale production and have to 
a certain extent replaced the natural 
rubber derivatives. 

Cyclicized Rubber—Treatment of 
natural rubber with strongly acidic 
reagents (sulfuric or sulfonic acids, 
stannic chloride, etc.) causes a re- 
arrangement of the molecules with 
the formation of cyclic structures. 
About one half of the original un- 
saturation is lost. The resulting 
products are hard, resinous, and 
thermoplastic rather than rubbery. 
They are supplied as powders or 
granules. They have good solubility 
and produce flexible films having 
excellent chemical resistance and 
low water vapor penetration. Adhe- 
sives based on these products give 
very strong metal-to-rubber bonds. 
Major uses are as reinforcing agents 
in natural and synthetic rubber vul- 
canizates, in paper coatings, as ad- 
hesives, in printing inks, and in hot 
melt coatings. 

Chlorinated Rubber—Chlorine both 
adds and substitutes in the rub- 
ber molecule. Products containing 
65 to 70% chlorine are produced as 
thermoplastic resins. They are re- 
sistant to the action of moisture, 


oils, and many corrosive ¢ 
Solutions in chlorinated 
used for paints and lacquers, 
of low permeability to water em 
be prepared. Chlorinated rubber j 
odorless, tasteless, non-toxic, ani 
non-flammable. 

Rubber Hydrochloride—Hydroos 
chloride adds to natural rubber ty. 
give a thermoplastic product « 
taining about 30% chlorine, 
produced as film in a variety ¢ 
thicknesses by solvent casting tech. 
niques. Strength of the film 
greatly increased by . 
(stretching in two directions). Rub. 
ber hydrochloride is used primarily 
for wrapping and packaging anj 
also in wearing apparel. 

Depolymerized Rubber — Natur 
rubber can be depolymerized tp 
such an extent that it is a liquid a 
normal temperatures. This material 
is used as a plasticizer for resins 
rubber, etc. It can also be cured by 
conventional agents and is used asa 
potting compound, particularly for 
cable connectors. 
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HERE ARE THE MEMBERS OF THE PLIOVIC FAMILY 


G 


TR esrsase aa PLIOVIC is the family name for a series of easy-processing 
} vinyl resins. With one exception, PLIOVIC AO, they are 


iyi) tad: D 


straight polyvinyl chloride resins. PLIOVIC AO is a copoly- 
<= SS mer resin. 


As a family, the PLIOVIC resins exhibit moderately high 
molecular weights. They also display high bulk densities which facili- 
tate plant storage and handling, besides permitting optimum capacity 
on existing equipment. 


The most important family trait of the PLIOVIC resins, however, is their 
ease of processing. Careful control of their particle size, shape and 
distribution, plus special handling in manufacture, permit maximum 
processability without sacrifice of their excellent physical properties. 


Their easy processability gives the PLIOVIC resins a twofold advantage 
over similar resins. First, it lowers production costs. Second, it increases 
the service life of the end product. 


The longer service life results from the fact that the PLIOVIC resins 
process rapidly at lower temperatures, taking on a shorter heat history 
than other resins. This results in greater heat and light stability which, 
coupled with the excellent physical properties of the PLIOVIC resins, 
permits the manufacture of superior products for a wide range of 
applications. 


PLIOVIC G9OV~—an easy-processing p.v.c. resin for general purposes —calen- 
dering, extruding and molding. 





PLIOVIC G8OvV~—a p.v.c. resin for easy calendering, extruding or molding at 
moderate temperatures. 





PLIOVIC W-— a p.v.c. calendering resin especially suited for use in flooring. 





PLIOVIC EG9OV—an easy-processing, electrical grade p.v.c. resin for general 
purposes. 





PLIOVIC EDB9OV — an electrical grade, general-purpose p.v.c. resin having 
excellent dry blending properties. 





PLIOVIC DB9OV — an easy-processing, general-purpose p.v.c. resin, espe ally 


designed for dry blending. 





PLIOVIC DBSOV — a general-purpose p.v.c. resin for dry blending anc °asy 


processing at moderate temperatures. 





PLIOVIC AO —a copolymer, dispersion resin for the easy preparation of | n- 


osols, plastisols and plastigels. 
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Usage of vinyl plastics has grown so rapidly that their 
pound volume is now greater than that of any other plastic 
material. Over five hundred thousand acres of land would 


have been required to produce sufficient cotton to make 


fabric equal in yardage to viny] film produced in 1954. Ten 
million rubber trees would have been required to produce sufficient 
rubber to insulate the electrical wire on which viny] insulation was used. 


In home, office, plant, in restaurants, stores, theatres, in cars, trucks, 
trains and planes—virtually everywhere you look, you’ll find colorful 


and convincing evidence of the widespread acceptance of products made 
from vinyl] resins. Yet, in 1940, less than one million pounds of vinyl 
resins were produced. Today annual production is well over 400 million 
pounds. 


This fabulous success story is mainly due to two factors, both descrip- 
tive of PLIOVIc. One is the inherent properties characteristic of vinyls— 
high strength, flexibility, full color possibilities and relative inertness 
to chemicals, wear, weather and age. The other is the forming charac- 
teristics, for which PLIOVIC is especially noted—ease of processing by 
calendering, extruding, molding, coating or blowing. 


The PLiovic family of vinyl resins was conceived and developed with 
the idea of producing resins carefully tailored to give improved per- 
formance in specific applications. That their growth has been even more 
rapid than the vinyl] industry as a whole is a testimonial of success in 
this endeavor—the result of Goodyear leadership in polymer chemistry 
for which our symbol, the polymerization reactor, stands. 
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" Extruded Tubing 











PLIO-TUF is the designation for a relatively new family of 
internally reinforced, high styrene resins. Probably their 
largest field of application to date has been as calendered 
sheets for post-forming. PLIO-TUF C75 was developed for 
calendering work. 


PLIO-TUF C75 resin is pale in color and light in weight. Its specific 
gravity is 1.01. It gives rigid, stiff sheets with high impact strengths 
even at below normal temperatures. PLIO-TUF sheets display hardness, 
toughness, inertness, lightness, warmth, full color possibilities and 
unusual resistance to distortion by heat. 


TYPICAL PROPERTIES OF PLIO-TUF, AS AN .O75” SHEET, ARE AS FOLLOWS: 
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Hardness, Shore D 





Elongation, 





Impact, Notched Izod 
ft. Ibs./inch of Notch @ 77°F 





Heat Distortion Point @ 66 psi, ‘ 




















Stiffness in Flexure @ 77°F, psi............ ieensdededlignubateiiaeaet ae 148,000 


Calendering Wide, Endless Sheets of Piio-Tur 
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Calen width sheets of PLIO-TUF, 
around 54”, are available in practically 
any length and in thicknesses of .005 to 
040”. Thicker sheets are possible 
through lamination of calendered sheets. 


When laminated, smooth or embossed 
sheets of PLIO-TUF can be readily post- 
formed on conventional equipment by 
any of the usual methods—vacuum draw 
‘molding, drape molding, ring and plug 
molding, blow molding or line bending. 
An indication of their formability is the 
fact that they can be deep-drawn to a 
depth of nine inches without rupture. 


Once formed, sheets of PLIO-TUF can be 
further fabricated or finished by any of 
a number of methods. They can be drilled, 
punched, sawed, sewed, cemented, sanded, 
polished, painted or plated by conven- 
tional means without damage. 


Because of their ability to be readily 
post-formed or mechanically fabricated, 
sheets of PLIO-TUF offer a virtually end- 
less avenue of application. Luggage, 
carrying cases, tote boxes, machine hous- 
ings, trays, advertising displays, tele- 
vision masks, automobile door panels, 
refrigerator door liners, hoods, vents and 
plating tanks are a few of the many 
possibilities. 


It is the ability of PLIO-TUF resins to do 
the jobs other plastic materials find dif- 
ficult, frequently impossible, that makes 
them resins of renown in their fields of 
application. 
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2755 Piedmont Read N. E Goodyear Chemical Division maintains a number of sales offices and - 
Atlanta 5, Georgia strategically located warehouses to serve as a network for news, infor- 
Phone: Exch 4611 ; 
"ae mation and assistance on its products. All sales representauwes ate 
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Recent Developments 


Vinyl-coated wallpaper (Glen- 
jura, Imperial Paper & Color Corp.) 
an be cleaned with soap and water 
or, for heavier dirt, with brush, dry 
eaner, or bleach. The paper is sat- 
rated with vinyl (Geon, B. F. 
Goodrich Co.) to protect it from dirt, 
ink spots, crayon marks, grease spat- 
terings, and other stains. The paper 
has the matte finish characteristic 
of the finest wall coverings. It is 
available in soft or deep colors and 
in a wide range of designs. 


) Rotational molding equipment, 
installed by a formulator of vinyl 
plastisols and organosols (Flexible 
Products Co.), will be used for 
evaluation of compounds before sale 
to the public. It will be available to 
customers for sample production or 
for use in product and mold devel- 
opment programs, 


) Vinyl chloride copolymers, in 
which one of the monomers involved 
—vinyl stearate—is obtained from 
inedible animal fats, have been de- 
veloped by the United States De- 
partment of Agriculture. The new 
copolymers may be either rigid or 
flexible, depending on the amount 
of vinyl stearate used. Copolymers 
with a low vinyl stearate content 
are essentially rigid, with lower 
milling temperature and bulk vis- 
cosity than commercial viny] plastics 
how available. Because the vinyl 
Stearate plasticizer is chemically 
bound in the copolymers, it cannot 
migrate or evaporate. 


) A versatile alicyclic resin (Resin 
MS2, Baird Chemical Corp.) im- 
proves the adhesive qualities of 
Vinyl lacquers and reduces the vis- 
‘osity of plastisols. The resin also 
increases resistance to ultra-violet 
light, aids transparency, and resists 
yellowing. In plastisols it not only 
reduces viscosity but also improves 
a tagopment Laboestosies, Bakelite Co., a Div. 


nd Rie $ summarizing Recent. Developments 
ences were prepared by the editors. 


Vinyl Polymers and Copolymers 


inyl Polymers 


anc: Copolymers 


water absorption and resistance to 
migration. The material is soluble 
in and compatible with all com- 
monly used plasticizers. 


p> A vinyl latex (Geon Latex 450 X 
167, B. F. Goodrich Chemical Co.) 
dries at room temperature to form 
coherent films of good strength and 
clarity. This internally plasticized 
material possesses good heat and 
light stability and takes a high de- 
gree of loading without serious re- 
duction in physical properties. Films 
and coatings are produced easily 
with conventional equipment and 
simple processing methods. It is a 
white material of 48 to 51% solids, 
a pH of 7 to 7.5, a Brookfield vis- 
cosity of 14 cp., a specific gravity of 
1.14, and an average particle size of 
0.2 micron. Another vinyl latex 
(Geon Latex 652) also dries at room 
temperature to provide coatings and 
films with excellent physical char- 
acteristics. 


>» A new dry blend vinyl resin 
(Pliovic DB8OV, Goodyear Tire & 
Rubber Co., Inc.) has improved heat 
stability and flow characteristics. 
The particles are dry, free-flowing, 
and exhibit an irregular surface. 
Their structure encourages absorp- 
tion of the plasticizer. The same 
compounding ingredients may be 
used with the new dry blending 
resin as are used with the general- 
purpose resin. 


p> Electrical grade vinyl resin (Plio- 
vic EDB9OV, Goodyear Tire & Rub- 
ber Co., Inc.) dry blends readily 
into a smooth, free-flowing mix for 
extrusion or calendering. 


>» Polyvinyl chloride resin (Dia- 
mond P.V.C.-45, Plastics Div., Dia- 
mond Alkali Co.) that can be 
processed at temperatures from 315 
to 330° F., is similar to another 
product (Diamond P.V.C.-50), but 
has a lower specific viscosity and a 
correspondingly lower molecular 
weight. It has high bulk density, ex- 


by M. C, REED* 


cellent heat stability and color re- 
tention, and dry-blending and free- 
flowing properties required in 
materials of this type used in pro- 
ducing vinyl sheeting and film, non- 
electrical extrusions, and molded 
products. 


> Flexible vinyl irrigation tubing 
(Texas Plastic Development Corp.) 
is manufactured in sizes from 2 to 
24 in. in diameter. 


> Based on polyvinyl chloride res- 
ins, a flexible, thermoplastic lining 
material (Vyflex L-10, Kaykor In- 
dustries, Inc.), has excellent chemi- 
cal, physical, and electrical char- 
acteristics. It is reported that 
thermal expansion and contraction 
will not crack it. The smooth sur- 
face simplifies cleaning, speeds so- 
lution flow, and provides superior 
abrasion resistance. The lining pro- 
tects such equipment as tanks, fume 
ducts, tank cars, and equipment for 
mixing, storing, and transporting of 
corrosives. 


POLYVINYL CHLORIDE 


HIS colorless, thermoplastic res- 

in is a linear polymer character- 
ized by inherent high strength, 
durability, and the fact that it can 
be plasticized to a high degree of 
flexibility. Vinyl chloride resins 
have exceptional resistance to such 
chemicals as acids, alkalies, alco- 
hols, and aliphatic hydrocarbons. In 
addition, they are non-oxidizing, 
self-extinguishing, and insoluble in 
most chemicals. The properties of 
any given end-product fabricated 
from these resins are dependent, to 
a certain extent, upon the modify- 
ing ingredients that may be added. 
Plasticizers, stabilizers, fillers, and 
pigments may all contribute to a 
significant change in the properties 
of the end-product. Unplasticized 
products are discussed in the chap- 
ter on “Rigid Vinyls,” p. 229. 

In addition to the excellent physi- 
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cal properties of these resins, their 
adaptability to a great variety of 
fabrication techniques has made 
them popula~ in many industries. 
These polymers are supplied as dis- 
persions, emulsions, pastes, pow- 
ders, “granules, solutions, and 
latices. In these many forms, they 
have been successfully made into 
end products by molding, extrusion, 
calendering, casting, spraying, and 
dipping techniques. 

Plasticized Compounds — Vinyl 
chloride resins of maximum purity 
can be formulated, through the ad- 
dition of suitable plasticizers, for 
use as a primary electrical insula- 
tion and general-purpose jacketing 
material. Such compounds possess 
high dielectric strength as well as 





Courtesy United Chromium, Inc. 

Protective coating is applied to freezer 
baskets and shelves by dipping parts 
in cold-dip vinyl plastisol solution 


other desirable electrical character- 
istics. The use of vinyl chloride res- 
ins has greatly increased service life 
of insulated wires and cables, es- 
pecially where toughness, chemical 
resistance, and moisture resistance 
are significant factors. Constituents 
must be selected for the desired 
electrical properties. For example, 
aliphatic plasticizers are preferable 
for obtaining the best low tempera- 
ture flexibility; aromatic esters and 
polyesters impart a low degree of 
extractability to the end-product. 
Dispersions—Thick, tough films 
can be applied from high solid dis- 
persions based on vinyl chloride and 
vinyl chloride-acetate resins. They 
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are known as plastisols and organo- 
sols. Plastisols are mixtures of res- 
ins and plasticizers. Organosols con- 
tain volatile liquids as well as resins 
and plasticizers. The dispersion 
technique has made possible a great 
number of useful, economical indus- 
trial coatings, formed by fusing at 
approximately 325 to 350° F. The 
dispersion technique permits heav- 
ier coats than those formed with 
copolymer’ resin-based _ solution 
coatings. Such coatings are ideally 
suited for fabric, paper, and wire. 
The organosols may also be used as 
high-gloss metal finishes and dip 
coatings for such applications as 
electroplating racks and dish drain- 
ers. Plastisols can be slush molded 
into articles of complex shape with 
thin sections that are beyond the 
tolerances of standard molding 
equipment. 

Plastigels—Through the addition 
of various metallic soaps or certain 
organophilic fillers, the plasticizers 
commonly employed in compound- 
ing vinyl chloride resin-based plas- 
tisols can be gelled. Such modified 
plastisols have a putty-like con- 
sistency, yet flow readily under 
moderate pressures. When _ this 
pressure is removed, the flow is ar- 
rested by the rapid reformation of 
the gel structure. These gels retain 
their form up to 400° F., in some 
instances. Known as _pilastigels, 
these substances offer added fields of 
utility for vinyl chloride resins in 
dispersion form. 

Plastigels may be extruded, cal- 
endered, molded, spread, embossed, 
or otherwise manipulated at room 
temperatures under pressures that 
are not much above those used for 
processing plastisols. This gives the 
plastigels the advantage of being 
fabricated by ordinary clay or pot- 
tery techniques. Floor tile and 
sheeting can be extruded, embossed, 
and cured in a strain-free state in 
the same manner as ceramic tile. 
Tubing and wire coatings can be ex- 
truded under low pressures in the 
plastigel state and cured in an oven 
or in a hot liquid bath. 


POLYVINYL ACETATE 


INYL acetate resins are prepared 
by the polymerization of vinyl 
acetate, a product of the reaction 
between acetylene and acetic acid 
in the presence of a catalyst. These 









thermoplastic resins are 
ized by the absence of color, #4 
taste, and toxicity. They are sup. 
plied in clear, colorless, granular 
form of various molecular ights, 
as film-forming emulsions or latices 
and as solutions. 

These polymers are readily soly. 
ble in ketones, esters, aromatic hy. 
drocarbons, chlorinated hydroca. 


su 





Courtesy Minnesota Mining & Mig, Co, 
Vinyl tape is used to give pipe lines 
protection against corrosion 


bons, some waxes, and lower alco- 
hols containing a small amount of 
water. Aromatic hydrocarbons above 
toluene require added solvents to 
dissolve these resins. They are in- 
soluble in water, aliphatic hydrocar- 
bons, glycols, higher alcohols, oils, is 0 
and fats. A great deal of the total 
output of these resins goes into the 
adhesives and coatings industries. 
Properly formulated, these resins 
can be applied by brushing, mold- 
ing, calendering, dipping, and roll 
coating. 

Adhesives—These resins are used 
extensively in such adhesive appli- 
cations as bonding cellophane, pa- 
per, cloth, mica, ceramics, metal, 
stone, wood, leather, glass, and cel- 
lulose ester sheets and film. Some 
commercial applications include 
binders for metallic inks, leather 
finishes, and textile, felt, and straw 
sizing. 

Coatings—Viny] acetate resin hy- 
drosols or latices are available as 
stabilized dispersions of the resin" 
water, and facilitate handling by 





eliminating the need for lammable 7 
solvents. Molecular weigh! of res | ~ 
in the latex form is usually higher “Kopp y 
than granular grades. Th«se mate- \ Ww 
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Koppers Now Offers a Full Line of Plastics Nearly Unlimited in Application . . . 


_with the introduction of its Dylan polyethylene this year, Koppers has added another valuable member 
to its family of plastics, offering the molder and fabricator a wide and interesting choice of versatile, 


superior materials. 


Super-Dylan polyethylene is the right choice for ap- 
plications where high heat resistance, strength and rigid- 
ity are necessary. This excellent plastic has a smooth, 
glossy appearance, and possesses high heat resistance 
(well above boiling point), chemical resistance, low 
temperature toughness, high tensile strength. 





Super-Dylan containers underwent only a two per cent di- 
mensional change when cooked for 15 minutes at 250 de- 


grees F. 


Dylan polyethylene can be molded or extruded in 
any shape or color. It is soft, flexible. It is ideal for appli- 
cations such as squeeze bottles, and film packaging where 
flexibility is vital. 





This goldfish is assured of a lasting water and air supply Dylite expandable polystyrene i nusual plasti 
in a quickly fashioned “bowl” of Dylan polyethylene film. Y ie P ysty —— ee ee 
7. of outstanding properties. It has great strength, light 








weight, excellent insulating qualities, closed cell struc- 
ture, low water absorption and low water vapor perme- 
ability. 


Two Mocks of GNIS aieieadiiiis pelpsiprene Gubipast tho Dylene polystyrene offers a range of plastics partic- 
t . . D4 
ront end of a 4600 pound automobile. ularly suited to the houseware and appliance fields. Reg- 





ular, Medium Impact and High Impact Dylene polysty- 





renes have fine molding characteristics—easy flow, fast 
set-up and high heat distortion temperatures. They also 
have excellent electrical and mechanical properties, mak- 


ing them particularly well suited for such uses as ap- 





pliance housings, toys, and refrigerator door liners. 


A variety of products, including toy trains, housewares and 


radio cabinets are made better with a Dylene polystyrene 
formulation, 


*Koppers Trademark 


Write to us for detailed information and technical 
bulletins covering any or all of these plastics. Koppers 


_ } Company, Inc., Chemical Division, Dept. MPE-5, 
overs, KOPPERS PLASTICS “”’”””” 
\ W 
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qualities and are resistant to wood 
gums, oil-base topcoats, acids, and 
alkalies. They are ideally suited for 
the production of durable, economi- 
cal sealers for wood, wallboard, 
concrete, cement block, and other 
porous surfaces. They are finding 
widespread acceptance as a base for 
sealers, interior wall finishes, and 


exterior masonry coatings. Their ex- 
cellent handling characteristics, al- 
kali resistance, and pigment binding 
power make them valuable vehicles 
for paints. They are also desirable 
as saturants for fibrous materials 
where grease resistance, abrasion 
resistance, and tear and wet 
strength are required. 


POLYVINYL CHLORIDE-ACETATE 


HEN these two monomers are 

copolymerized, the resultant 
material combines many of the best 
characteristics of vinyl chloride and 
vinyl acetate resins. By varying the 
vinyl chloride content from 85 to 
97%, resins are produced that are 
characterized by extreme toughness, 
flexibility, and resistance to alkalies, 
oxidizing agents, and most inorganic 
acids. These polymers are odorless, 
tasteless, water-resistant, and self- 
extinguishing; they possess good di- 
electric properties and a low order 
of toxicity. 

Like their parent polymers, vinyl 
chloride-acetate resins may be 
modified by the addition of plasti- 
cizers, heat stabilizers, pigments, 
and fillers to obtain a variety of 
products. They are supplied as 
sheets, rods, tubes, granules, pow- 
ders, and dispersions, and may be 
fabricated by standard molding, ex- 
trusion, calendering, casting, and 
coating techniques. 

Solution Coatings—Vinyl chlo- 
ride-acetate copolymers are ideal 
for the formulation of solution 
coatings for a variety of applications. 
They may be dissolved in ketones, 
ethers, esters, and chlorinated hy- 
drocarbons. Aromatic hydrocarbons, 
sucn as xylene and toluene, are 
commonly employed as diluents. In 
these applications, the control of 
solution viscosity is important in 
the achievement of optimum results. 
Drying speed can be adjusted by 
using any of a wide variety of ke- 
tones. 

Film and Sheeting—Vinyl chlo- 
ride-acetate resins are produced 
commercially in calendered, matte, 
or planished sheet in a variety of 
thicknesses, colors, and degrees of 
transparency. Coated paper or cloth 
and artificial leather are also avail- 
able commercially. Tough films with 
low water vapor transmission are 
cast from dispersions onto moving 
metal or coated paper web belts. 
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After drying, these films are 
stripped from the belt and taken up 
on rolls. 

Monofilaments—Durable, flame- 
and chemical-resistant fabrics, pro- 
tective clothing, and filter and anode 
bags may be woven from extruded 
vinyl chloride-acetate resin mono- 
filaments, which are shrink-resistant 
at normal temperatures. These fila- 
ments also may be used for brush 
bristles, sewing thread, and dental 
floss. 

Elastomeric Materials—Elastom- 
eric materials compounded from 
vinyl chloride-acetate resins have 
excellent abrasion resistance, tensile 
strength, and flexibility over a 
wide range of temperatures. The 
ultimate elongation of these mate- 
rials ranges from 250 to over 600 
percent. Elastic sheeting and film of 
vinyl chloride-acetate resins are 
used for upholstery, handbags, lug- 
gage, gaskets, and packaging appli- 
cations. Vinyl chloride-acetate resin 
elastomers may be extruded into 
rods or tubes for electrical jacket- 
ing and insulation; food, beverage, 
and medical tubing; and weather- 
stripping; or they may be contour- 
extruded into belting, edging, or 
binding. Molded elastomeric appli- 
cations include vacuum cleaner 
parts, hair curlers, bicycle handles, 
and distributor cap nipples. 


POLYVINYL ACETALS 


HEN the hydrolysis product of 

polyvinyl acetate is caused to 
react with an aldehyde in the pres- 
ence of moderate heat and a suitable 
catalyst (sulfuric or hydrochloric 
acid), one molecule of aldehyde 
condenses with a pair of hydroxyls 
to yield a typical cyclic acetal struc- 
ture. This process, depending upon 
the aldehyde used, produces a class 
of resin known as the vinyl acetals, 
of which there are three principal 










categories—vinyl acetal] ; , 
butyral, and vinyl ora ip 

Polyvinyl Acetal—Viny] acetal 
resins are soluble in typical lacquer 
solvents and the aromatic hydro. 


Courtesy Doughboy Industries, Inc, 
Colorful children’s beach toy fabri. 
cated of tough vinyl sheeting provides 
ample buoyancy for playing in water 


carbons, but they are insoluble in 
aliphatic hydrocarbons. These resins 
have a slight yellowish cast which 
limits their usefulness to applica- 
tions where color is not a deciding 
factor. Their principal applications 
are in adhesives, impregnants, coat- 
ings, films, and photographic film 
base. In addition, vinyl acetal resins 
are available in sheets, rods, and 
tubes. They can also be injection 
molded in a temperature range of 
340 to 375° F., and compression 
molded between 212 and 265° F. 
Polyvinyl Butyral—Viny] butyral 
resins are characterized by their ex- 
cellent adhesion to a wide variety 
of nonporous surfaces. They are es- 
pecially useful for wash primers or 
metal conditioners. For these appli- 
cations, and tor molding compounds, 
vinyl butyral resins are supplied as 
solution grade granules. They ar 
also available as elastic sheeting for 
safety-glass interlayers. Unlike 
vinyl acetal resins, vinyl butyral 
resins possess a high degree of clar- 
ity which they retain despite exces 
sive moisture, heat, and cold. 
Vinyl butyral polymers are solu- 
ble in alcohols, ketones, estes, 
chlorinated hydrocarbons, and com- 
mercial alcohols. They re insoluble 
in aliphatic hydrocarbo: and al- 
hydrous alcohols. The ‘ower mo- 
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lecular weig!' vinyl butyral resins 
ly dissolved than the 
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, --s and more useful in 
Bish polyme’s | 
nating applications. 
; These resins are commonly used 


, combination with phenol-formal- 
jehyde and urea-formaldehyde res- 
ins to produce coatings and adhe- 
ives for bonding rubber, cork, 
asbestos board, wood, glass, ceram- 
ics, cloth, paper, metals, and phe- 
nolics. When thermosetting resins 
» ysed in connection with vinyl 
butyral resins, they promote cross- 
linking, thereby increasing solvent, 
moisture, and blocking resistance 
and raising the softening point. 
Vinyl butyral resins are also used 
as water-resistant coatings for fab- 
ries and as primers over knots and 
asphaltic material to prevent “bleed- 

ing.” 
An outstanding development in 
| the field of coatings has been the 
pretreating or priming action af4 
forded metals by the use of wash 
primers based on vinyl butyral res- 
in. The wash primer, or metal con- 
Zditioner, applied in an extremely 
thin film, provides an excellent ad- 
hesive bond for subsequent coats 
and, in addition, provides a tempo- 
rary anti-corrosive film. Phenolic, 
alkyd, and oleoresinous paints ad- 
here to the wash primer, usually 
with improved performance. Most 
important, however, the use of this 













primer permits an all-vinyl system 
to be used in marine and industrial 
applications. 

Polyvinyl Formal—Vinyl formal 
resin is an almost colorless polymer 
which is available in several grades 
and has the same resistance to al- 
kalies, greases, oils, and water as 
the vinyl butyral resins, but tends 
to develop a yellowish color on ex- 
posure to sunlight. The polymers are 
soluble in chlorinated hydrocarbons, 
dioxane, mixtures of polar and non- 
polar solvents, and acetic acid. Solu- 
bility in alcohol, acetone, and aro- 
matic hydrocarbons depends upon 
the extent of condensation with for- 


maldehyde. The plasticizing action 
of these resins on thermosetting 
resins is less than that of the vinyl 
butyral resins; the vinyl formal res- 
ins are not as compatible with other 
materials. 

The viscosity of vinyl formal 
polymer solutions, however, is less 
than that of comparable vinyl bu- 
tyral resin solutions. The principal 
applications for the vinyl formal 
resins are in wire coatings, usually 
in combination with cresylic or phe- 
nolic resins, and other types of coat- 
ings and impregnants. They can also 
be used in molding, extruding, and 
casting applications. 


POLYVINYLIDENE CHLORIDE 


THs group of resins is derived 

from unsymmetrical dichloro- 
ethylene, usually called vinylidene 
chloride, which is made by adding 
chlorine to vinyl chloride and sub- 
sequently abstracting hydrogen 
chloride. When vinylidene chloride 
is polymerized alone or copolym- 
erized with vinyl chloride, a series 
of resins is produced, ranging from 
a flexible, moderately soluble mate- 
rial with a softening point of about 
160° F., to a hard, tough product 
with a softening point of 335° F. or 
more. The resins are colorless, odor- 
less, tasteless, and self-extinguish- 
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floor tile based on vinyl resins enhances the decor of modern dining alcove. 
to soiling and ease of cleaning make vinyl especially suited for this use 


ing. The basic resins are non-flam- 
mable and are soluble only in cyclic 
ethers and ketones. Insolubility in 
most chemicals allows them to be 
used in many applications requiring 
exceptional chemical resistance. 
Vinylidene chloride resin’ com- 
pounds have extremely low water 
vapor transmission. These polymers 
are compatible with very few other 
resins and plasticizers; however, 
they can be modified for specific ap- 
plications. 

Molding Applications—These res- 
ins are especially well-suited for 
high-speed injection molding of 
heavy sections since hardening oc- 
curs partly through cooling and 
partly through crystallization. These 
polymers can also be compression 
or transfer molded under suitable 
conditions. Since metals such as 
iron, steel, and copper tend to de- 
compose them at the molding tem- 
peratures, nickel alloys or chro- 
mium-plate should be used for all 
parts that contact the hot compound. 

Extruded Applications—The ten- 
sile strength of unoriented extruded 
tubing, rod, or pipe, is approxi- 
mately 3000 to 4000 p.s.i.; the burst- 
ing strength averages 1500 to 2000 
p.s.i. Impact strength, however, de- 
creases at low temperatures. Ex- 
truded shapes with a tensile strength 
within the range of 20,000 to 40,000 
p.s.i. can be obtained by orienting 
the crystalline structure through 
cold drawing of the polymer. Flexi- 
bility and flex fatigue life are also 
greatly increased by orientation. 
Extruded filaments of vinylidene 
chloride resin are used in weaving 
durable, abrasion-resistant fabrics 
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and in the manufacture of weather- 
resistant, protective screening. 

Films—Vinylidene chloride resin- 
base films have an extremely low 
water vapor transmission rate, high 
bursting strength, and flexibility 
over a wide temperature range. 
They are easily heat-sealed, self- 
extinguishing, and have excellent 
resistance to oils, greases, and 
chemicals. 

Copolymers—The resins produced 
by the copolymerization of vinyli- 
dene chloride and viny! chloride are 
perhaps the most useful. These co- 
polymers and the copolymers of 
vinylidene chloride and acrylonitrile 
have certain advantages for special- 
ized end uses. They exhibit the ex- 
ceptional chemical resistance of 
polyvinylidene chloride, along with 
the solubility and plasticity of poly- 
vinyl chloride. Certain copolymers 


POLYVINYL 


INYL alcohol resin cannot be 

prepared by direct polymeriza- 
tion, since vinyl alcohol does not 
exist in monomer form. For this 
reason, it is prepared by the hy- 
drolysis of a polyvinyl ester. Alka- 
line hydrolysis yields brown or yel- 
lowish products, while the vinyl 





Courtesy Einson-Freeman Co 

Design for bar display is preprinted 
on vinyl sheet in distortion and then 
vacuum formed so that colors register 


alcohol resins prepared by acid 
hydrolysis are nearly colorless. As 
with the vinyl butyral resins, the 
degree of hydrolysis is a governing 
factor in the properties of the end- 
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are more useful in the solution coat- 
ing field than either homopolymer, 
some being soluble in toluene. In 
compounds where the vinyl chloride 
is the minor component, it acts as 
an internal plasticizer and reduces 
the crystallinity of the compound. 

These copolymers can be used 
with acrylonitrile-butadiene syn- 
thetic rubber to combine, to a large 
extent, the best features of both 
types of materials. 

Copolymers of vinylidene chlo- 
ride-vinyl chloride can be used in 
metal and fabric coatings and in 
casting or calendering films. These 
films and coated materials can be 
easily heat-sealed at temperati:res 
ranging from 275 to 320° F. The co- 
polymers can also be extruded to 
produce flexible tubing and electrical 
insulation for a variety of different 
applications. 


ALCOHOL 


products. The completely hydro- 
lyzed resins show increasing film 
strength and adhesive properties 
with increasing viscosity. Some par- 
tially hydrolyzed vinyl alcohol res- 
ins are used as re-moistenable ad- 
hesives and emulsifying agents. 
Vinyl alcohol resins are com- 
pounded in plasticized form for 
molding and extrusion applications. 
These compounds are impervious to 
all water-insoluble solvents and 
gases, such as aromatic and ali- 
phatic hydrocarbons, chlorinated 
hydrocarbons, animal and vegetable 
oils, and alkanes. This makes them 
valuable for use in industrial hose 
assemblies, hot paint spray proc- 
esses, organic surface coatings, and 
in fumigation and synthetic insec- 
ticide units. Other uses include lu- 
brication, fuel, and compressed gas 
systems, X-ray equipment, and 
many organic chemical processes; 


POLYVINYL ALKYL ETHERS 


HE end-products of the catalytic 

addition of acetylene to aliphatic 
alcohols are homopolymerized and 
copolymerized to form the viny] al- 
kyl ether resins. Polymerizing con- 
ditions, either acidic or alkaline, de- 
termine the composition and prop- 
erties of the resin. 

Polyvinyl methyl ether is a linear 
polymer characterized by its solu- 





transparent polyviny| aleoho| tub. 
ing is used in laboratories and pilot 
plants for the conduction of oils 
gases, solvents, and chemicals that 
have a deteriorating effect op other 
types of tubing. 

Many molded applications take 
advantage of the flexibility ang a 
cellent chemical resistance of vinyl 
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alcohol’ resins. They are used in 
printing; coating; draw, guide, and 
friction rollers; and as diaphragms, 
gaskets, vacuum cups, and packings 
employed in the presence of water- 
insoluble gases, petroleum deriva- 
tives, hydraulic oils, “Freon,” and 


synthetic enamels and _ coatings The t 
Polyvinyl alcohol compounds are “tig 
also formed into protective gloves tition , 
that prevent dermatitis from han- With th 
dling organic chemicals. Polyvinyl MMM creulati 


alcohol is also available in sheet 
form for numerous commercial end- 
products. 
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hree thousand five hundred and sixty advertiser, 
agency and publisher members of the Audit Bureau of 
Crculations have a voice in establishing and maintain- 
ing the standards responsible for the recognition of this 
emblem as the Hallmark of Circulation Value. It repre- 
sents the standard of value that these buyers and sellers 
of advertising space have jointly established as measure- 


ment for the circulation of 
printed media. 

The basis for arriving at the 
advertising value of a publica- 
tion is the Bureau’s single defi- 
nition of net paid circulation. 
With this as the standard, the 
arculation records of A.B.C. 
publisher members are audited 
by experienced circulation audi- 
tors. As specified in the Bureau’s 
Bylaws, A.B.C. auditors have 
access toall books and records.” 

Subscription and renewal 
orders, payments from subscrib- 
*s, paper purchases, postal 
fecelpts, arrears are among the 


A.B.C, 






SEND THE RIGHT MESSAGE 
TO THE RIGHT PEOPLE 


Paid subscriptions and renewals, as 
defined by A.B.C. standards, indi- 
cate an audience that has responded 
to a publication’s editorial 
appeal. With the interests 
of readers thus identified, it 
becomes possible to reach 
specialized groups effectively 
with specialized 
advertising appeals. 
























publisher’s circulation records that are painstakingly 
checked by auditors and the resulting data are con- 
densed and published in A.B.C, Reports. 

Experienced space buyers use the.audited information 
in A.B.C. Reports as a factual basis for their decisions 
in evaluating, comparing and selecting media. The 
FACTS in A.B.C. Reports for business publications 


include: ¢ How much paid circulation 
¢ How much unpaid distribution ¢ 
Occupational or business breakdown 
of subscribers ¢ Where they are located 
¢ How much subscribers pay * Whether 
or not premiums are used « How many 
subscribers in arrears * What percent- 
age of subscribers renew. 

This publication is a 
member of the Audit Bureau 
of Circulations and is proud 
to display the Hallmark of 
Circulation Value as the 
emblem of our cooperation 
with advertisers. Ask for a 
copy of our A.B.C. Report 
and then study it. 





REPORTS—FACTS AS A BASIC MEASURE OF ADVERTISING VALUE 
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ether are being evaluated in such 
applications as a tackifier or plas- 
ticizer for adhesives, cements, lac- 
quers, and coatings, and as an ad- 
ditive or binding agent for sizes and 
finishes in the paper, textile, and 
leather fields. It is used to improve 
laminations of cellulosic or vinyl 
films to paper. 

The vinyl ethyl ether resins are 
finding wide use as pressure-sensi- 
tive adhesives and with synthetic 
rubbers. They are characterized by 
good aging properties, low order of 
toxicity, and ease of processing. 
They are supplied as solvent solu- 
tions or in slab form and may 


readily be emulsified. 

A linear copolymer consisting of 
alternating methyl vinyl ether and 
maleic anhydride units is soluble 
both in water and organic solvents. It 
is a white, amorphous powder with a 
specific gravity of 1.3 to 1.4. Heat is 
recommended to increase the rate 
of solution in water, which results 
in the conversion of the anhydride 
groups to carboxyls. Its highly polar 
nature and good adhesion to many 
surfaces indicate potentialities in 
the adhesive and textile sizing fields 
as a base material or as an additive 
in cases where improved bond 
strength is desired. 


POLYVINYL PYRROLIDONE 


vs resin is prepared by the 

polymerization of 1-vinyl-2-pyr- 
rolidone and the controlled process 
yields products of varying molecu- 
lar weights. It is generally supplied 
as a white powder, which is soluble 
in water and a great number of or- 
ganic solvents. The polymer is com- 
patible with many plasticizers, in- 
cluding glycerol, sorbitol, aqueous 
urea systems, and ethylene, biethyl- 
ene, and polyethylene glycols. It is 
also compatible with polyvinyl al- 
cohol in various ratios, including 
equal parts by weight. 

The chief merits of this resin lie 
in its inherent inertness and low 
toxicity, making it extremely im- 


portant in biological and pharma- 
ceutical applications. Vinyl pyrroli- 
done has been used as an extender 
for blood plasma in the treatment 
of shock and certain diseases and 
vascular disorders. Used in solu- 
tions known as “Periston” and 
“Subtosan,” it shows remarkable 
compatibility with the circulatory 
systems of humans and animals. 
Other uses of this resin include a 
gelatinous substitute for photo- 
grapic emulsions, an agent to in- 
crease the solubility of iodine and 
certain dyes, a stripping agent for 
textile dyes, and a dispersant agent 
in suspension polymerization re- 
actions. 


POLYVINYL CARBAZOLE 


V INYL carbazole resin is produced 
by the polymerization of mono- 
meric N-vinyl carbazole, a product 
of the catalytic reaction between 
carbazole and acetylene. Variations 
in catalysts and polymerization con- 
ditions produce gray to light brown 
translucent resins of various mole- 
cular weights. These resins are 
available commercially in forms 
varying from powder to broken 
lumps. They have a notable combin- 
ation of properties for applications 
where electrical and chemical re- 
sistance are required. They are re- 
sistant to hydrogen fluoride, water, 
and aqueous solutions of acids and 
alkalies, and are insoluble in ali- 
phatic hydrocarbons, alcohols, ether, 
carbon tetrachloride, and paraffinic 
mineral oils. 
Vinyl carbazole resins can be 
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processed by molding, impregnating, 
or casting. They can be either com- 
pression or injection molded to pro- 
duce parts with excellent electrical 
properties. Compression molding 
temperatures range from 340 to 460° 
F., while temperatures of 430 to 600° 
F. are used in injection molding. The 
degree of plasticization, which af- 
fects the heat distortion point, is the 
determining factor in the selection of 
the exact temperature to be used 
during the injection or compression 
molding operation. 

Although the impact strength of 
vinyl carbazole resin is low, it can 
be improved by extrusion-orienting 
the material into fibers at 430° F. 
and compression molding the fibers. 
In general; the inclusion of some 
fibrous polymer gives the most satis- 
factory results. The compression 
















moldings produced by this metho 
can be machined. Injection moldin 
of vinyl carbazole resins ten4, 
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remarkable new 


materials - -PLASKON Nylon 





molding Compound ---and 
PLASKON Polyethylene 


lubricants 





Dependable, uniform plastic materials, backed 
by the reputation of one of the nation’s lead- 
ing business organizations: Barrett Division, 
Allied Chemical & Dye Corporation. It is your 
assurance of competence —in products, in 
"Trade Mark of Allied Chemical & Dye Corporation technical service, in marketing counsel. 


B 
ARRETT DIVISION . ALLIED CHEMICAL & DYE CORP., 40 RECTOR ST., NEW YORK 6, N. Y. 
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PLASKON NYLON 


MOLDING COMPOUND 


A NEW MATERIAL WITH UNIQUE PROPERTIES 





PLASKON Nylon is a new type nylon mold- 
ing compound...a polymer of caprolactam, 
generally known as “nylon 6”. It possesses 
the highly favorable characteristics usually 
associated with nylon molding compounds, 
including: high strength, impact resistance, 
abrasion resistance, light weight, solvent 
resistance, self-lubrication, and high melting- 
point. 

In addition, PLASKON Nylon offers a num- 
ber of important added advantages which 
facilitate a more widespread use of nylon in 
existing products and make practical entirely 
new consumer and industrial. applications. 
These characteristics include: 


@ A relatively high molten viscosity for 
ease of molding and extruding... 





@ Lower molding temperatures and 
greater stability to help prevent volatiles, 
thereby eliminating voids in thicker 
sections... 


e A unique and controllable crystalline 
structure which can be used to vary the 
physical properties of molded parts... 





@ Excellent colorability, either during or 
after molding... 





EASE OF MOLDING 


PLASKON Nylon’s relatively high molten 
viscosity and broader range of molding tem- 
peratures, in comparison with other poly- 
amides, give it distinct advantages. Suitable 
molding cycles can be more easily achieved 
and there is little or no tendency for “freezing 
off” or excess “drooling” as a result of small 
temperature fluctuations. The relatively high 
molten viscosity of PLASKON Nylon makes 
it particularly suitable for blow-molding of 
items, such as bottles. Previously this was 
considered impractical from a commercial 
viewpoint. Furthermore, its relatively low 
molding temperature, 500-550F, minimizes 
thermal degradation and consequent gas evo- 
lution, thus assuring sound, void-free mold- 
ings. Two types of material are available, 
PLASKON Nylon 8200 for molding and 8201 
for extruding. 


CONTROLLABLE CRYSTALLINE STRUCTURE 


PLASKON Nylon's crystalline structure, par- 
ticularly in thin sections, can be controlled 
by regulating the mold temperatures and 


cooling cycle. Generally speaking, the lower 
the mold temperature and the faster the cool- 
ing cycle, the more transparent the finished 
part in thin sections. Because of these fac- 
tors and its outstanding molding properties, 
PLASKON Nylon may be processed into clear 
and transparent films which can be oriented 
or vacuum-formed. Lower mold temperatures 
also provide molded parts with greater impact 
strength and minimum mold shrinkage. As 
the mold temperature increases, the molded 
part becomes more rigid, but even with mold 
temperatures of 200F the finished part is not 
brittle. Because of these tendencies, the proc- 
essor can control the molded properties to 
more closely meet the physical requirements 
of the finished parts. 


COLOR AND EASE OF COLORABILITY 


Parts molded of PLASKON Nylon can be 
easily cold-colored after molding. This feature 
is particularly advantageous for those who 
require many colors in short runs and find 
that a few millimeters of color depth is suffi- 
cient. Color, permeating the full depth of the 
part, can be readily achieved by blending the 
pigment with the charge before molding. Even 
in its natural state, PLASKON Nylon is an 
attractive opaque white. 


AT YOUR SERVICE 


PLASKON Nylon Molding Compound is 
manufactured under exacting quality control 
standards...and is backed by one of the 
nation’s leading chemical and raw material 
suppliers, Allied Chemical & Dye Corporation. 
Both our sales representatives and technical 
service laboratories are at your service. For 
further information or samples, please address 
Barrett Division, Allied Chemical & Dye Cor- 
poration, 40 Rector Street, New York 6, N. Y. 





PLASKON Nylon 


for: 
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Long Wearing gears, 
bearings, bushings 
and cams 


Lightweight and durable 
housings 


High tensile-strength 
monofilament 


Extruded rods, tubing 
and tape 


Abrasion resistant 
cable and wire jacketing 


Heat resisting coil forms 
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PLASKON 


POLYETHYLENE 


LUBRICANTS 








OUTSTANDING 
INTERNAL LUBRICANTS 


FOR VINYL AND PHENOLIC 


COMPOUNDS 


EFFECTIVE DISPERSION 
AGENTS AND MODIFIERS 
FOR HIGH MOLECULAR 
WEIGHT POLYETHYLENES 





CUT COSTS IN VINYL PROCESSING 


PLASKON Polyethylene Lubricants, as proved 
in commercial use, are highly efficient lubri- 
cants for processing vinyl compounds into 
films, sheeting and rigid forms. Your process- 
ing costs can be substantially reduced because 
of the small amount of PLASKON Polyethyl- 
ene required to do an exceptionally effective 
lubricating job. This is particularly true with 
compounds which tend to be tacky and release 
with difficulty. 

Because PLASKON Polyethylenes are taste- 
less, they can be utilized in products coming 
in contact with food. In addition, they have 
no adverse effect on thermal degradation, nor 
do they affect the color or transparency of 
vinyl film. 


IMPROVE HIGH MOLECULAR WEIGHT POLYETHYLENES 


PLASKON Polyethylenes serve the polyethyl- 
ene industry in two important areas. When 
introduced into high molecular weight Poly- 
ethylene, they cause a more efficient and 
quicker distribution of the pigment in the 
mix. As modifying agents, these materials 
increase the ability of high molecular weight 
polyethylenes to form clearer, more pliable 
films. 


MAKE BETTER PHENOLIC MOLDINGS 


Another expanding use of PLASKON Poly- 
ethylene Lubricants is in phenolic molding 
compounds. When combined with stearic acid, 
PLASKON Polyethylenes produce softer mo- 
bility, eliminate sticking and contribute to 
the excellent appearance and better finish of 
the molded phenolic part. 


TYPICAL PROPERTIES OF ‘‘PLASKON’ POLYETHYLENE LUBRICANTS 





For your convenience in compounding, PLASKON Poly- 
ethylene Lubricants are available in three forms: 
powdered for dry blending, pellet for Banbury mix- 


ing, and emulsifiable. 


For further information complete technical data are avai! 
able on each PLASKON Polyethylene Lubricant 
Please address Barrett Division, Allied Chemical & Dy 
Corporation, 40 Rector Street, New York 6, New Yor’ 
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Recent Developments 

Panels for translucent ceiling in- 
‘tallations (Lumicel, The Celotex 
orp.) are made of white vinyl co- 
wolvmer and installed by means of 
metal suspension system. An anti- 
ktatic coating prevents dust from 
sllecting on the panels. A pair of 
translucent vinyl panels (Acousti- 
ur), welded together at their per- 
imeters, absorb sound because of the 
diaphragmatic action of the air space 
between the panels. 
















All-molded, seamless valves have 
heen added to a line of pipes, fittings, 
rods, blocks, sheets, and special 
fabrications (H. N. Hartwell & Son, 
Inc.), made of unplasticized poly- 
vinyl chloride (Boltaron 6200, Bolta 
Co.) 


) Rigid vinyl pipe (Koroseal, Indus- 
trial Products Div., B. F. Goodrich 
Co.) with exceptionally high impact 
resistance has been developed for 
use in industrial and chemical 
plants. The pipe resists chemicals, 
isnon-flammable, and costs less than 
stainless steel pipe in applications 
requiring corrosion resistance. It can 
be bent by heating and bending 
around a form of proper radius. 
Threaded joints can be welded 
chemically or by heat for permanent 
installations. The same material is 
used in the manufacture of indus- 
trial extrusions and sheets and fab- 
ricated products. 


) Products of varied sizes and 
shapes can be vacuum formed from 
rigid vinyl sheets (Exon 450, Fire- 
stone Plastics Co.) with unusual 
economy since this one resin can be 
formulated to meet ASTM D 708- 
MT (Grade 1). It maintains excel- 
ent color and clarity, may be easily 
tormed, has excellent electrical 
Properties, does not support combus- 
ton, takes a high surface finish, and 
has fine dimensional stability. 


> Rigid viny sheets (Ultron, Mon- 
or Chemical Co.) offer the fol- 
owing material and fabricating ad- 


. 
: oa t, Plastic Materials, B. F. 
ner Co. 
pl arizing Recent Developments 
€ prepared by the editors. 
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by JEAN F. MALONE* 


vantages: special blue-white tint to 
give maximum printing contrast and 
color delineation; greater opacity for 
two-side printing; resistance to most 
alkalies and acids; non-flammable; 
takes high press-polish finish; and 
allows greater ease of three-dimen- 
sional shaping by either drawing or 
vacuum forming. 


>» A patented process (Jackson and 
Church Co.) of injection molding of 
unplasticized polyvinyl chloride will 
be used exclusively by a new manu- 
facturer of plastics pipe fittings and 
custom molded products (Tube 
Turns Plastics, Inc.). The firm will 
also make fittings and custom 
molded products from other thermo- 
plastics and thermosets. 


>» Heat-weldable non-plasticized 
polyvinyl! chloride sheets (The Atlas 
Mineral Products Co.) are available 
in 9- by 4-ft. sizes and in thicknesses 
from 0.0001 to 2 inches. An optimum 
chemical resistance sheet is supplied 
in black (Ampcoflex). An optimum 
impact sheet is available in gray 
(Pee Vee Cee). 


> Meeting S.P.I. specifications for 
Type I rigid sheet for structural pur- 
poses, a calendered rigid polyvinyl 





Corrugated translucent rigid vinyl glazing sheet can be used in the building trades for 
decorative applications, or as awnings, wind breakers, room partitioners, and the like 


chloride sheet (Bakelite Co.), is 
easily machined and fabricated from 
sheets as large as 4% by 10 feet. The 
sheet is suggested for such applica- 
tions as corrosion-resistant tanks 
and ducts. The material is self-ex- 
tinguishing, and its higher heat dis- 
tortion point of 160° F. fits in with 
requirements for applications such 
as backlighted signs and fixtures, in- 
strument dials, and parts of military 
and electronic equipment. It will 
withstand 750 to 1000 hr. exposure 
to Florida sunlight before blacken- 
ing. Both natural unpigmented and 
opaque rigid polyvinyl chloride 
sheet are available in thicknesses 
from 0.010 to 0.015 in. in continuous 
rolls. Planished sheets measuring 20 
by 50 in. are available up to 1% in. 
thick. 


>» Combining high impact strength 
and excellent physical properties 
with the well-known chemical re- 
sistance of rigid vinyls, a vinyl chlo- 
ride resin (Geon 404HI, B. F. Good- 
rich Chemical Co.) provides an ideal 
material for structural uses. It has 
an ultimate tensile strength from 
8000 p.s.i. at 0° F. to 2500 p.s.i. at 
150° F. 


» A high impact vinyl compound 
(Geon 81067, B. F. Goodrich Chem- 
ical Co.) provides the strength and 
elongation required for forming op- 
erations of rigid vinyl sheet. At its 
optimum forming temperature of 
260 to 275° F., this material has an 





Courtesy B. F. Goodrich Chemical Co 
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extensibility of 600 percent. In addi- 
tion, it has good dimensional stabil- 
ity; high resistance to acids, alkalies, 
oils, and most chemicals and sol- 
vents; non-flammability; excellent 
electrical insulating properties; and 
outstanding weathering resistance. 


>» Cost of material for a major pip- 
ing installation (General Electric 
Co. Appliance Park, Louisville, Ky.) 
was cut about 50% by using un- 
plasticized polyvinyl chloride rather 
than the Type 3045 stainless steel 
originally considered for the job. The 
corrosion-resistant piping (Tube 
Turns Plastics, Inc.) carries room 
temperature deionized water with a 
300 p.s.i. total head. 





es chloride resins for 
rigid applications were first in- 
troduced into the United States in 
1950. In 1952, industry used approxi- 
mately 250,000 lb. as pipe, tube, and 
sheet, mainly in applications where 
corrosion problems had to be solved. 


By the end of 1954, the market had 
grown at least ten-fold and current 
market predictions indicate con- 
tinued rapid growth. 

In addition to the structural mar- 
ket, 8 to 10 million lb. of lower 
molecular weight vinyl copolymers 
were used in 1952 for rigid applica- 
tions. These included advertising 
and display signs, printing plates, 
relief maps, lighting fixtures, and 
playing cards. Large volumes of 
vinyl copolymers were also used for 
phonograph records and other rigid 
molded items such as bottles, bottle 
caps, spray nozzles, and cosmetic 
containers. Rigid vinyl copolymers 
are not included in this article. Their 
market, properties, and production 
techniques have been well estab- 
lished over the last 15 years. How- 
ever, it should be noted that the use 
of vinyl copolymers for rigid appli- 
cations is still expanding. The latest 
has been light transmitting ceilings. 


Properties 


High molecular weight rigid poly- 
vinyl chloride as a structural ma- 





Table I—Specifications for Unplasticized 


Polyvinyl Chloride Type | and Type Il Sheet 





Properties 





Tensile strength, p.s.i. 

Flexural strength, p.s.i. 

Flexural modulus, min. for % in. thick 
plate, p.s.i. 

Izod impact strength, ft. lb./in. of notch 

Hardness, Rockwell 

Heat distortion temperature, °F. 


Type I Type II ASTM Test No. 
7,000 5,000 D 638-49T 
11,000 8,500 D 790-49T 
400,000 300,000 D 790-49T 
0.5 3 D 256-47T 
R110 R100 D 785-48T 
158 150 D 648-45T 


Chemical Resistance—Test to be performed in accordance with ASTM D 543-52T 
except that sample shall be immersed at a temperature of 140° F. for 30 days fol- 
lowed by normalizing in immersant for 1 day at room temperature before and after 
immersion, and shall serve as qualification test. Weight change only shall be used 


for routine inspection purposes. 


Type I requirements: 
(a) In sulfuric acid, a 15% plus or minus deviation from the originally measured 


flexural strength value. 


(b) In glacial acetic acid, flexural strength shall not vary more than plus zero or 
minus 55% of originally measured value. 
(c) In sulfuric acid, weight change shall not exceed plus or minus 5 percent. 
(d) In acetic acid, weight change shall not exceed plus 10% and shall not decrease. 
Type II requirements: 
(a) In sulfuric acid, a plus or minus 25% change in flexural strength from originally 


measured value. 


(b) In glacial acetic acid, flexural strength shall not decrease more than 80% of 
originally measured value and shall, in no instances, increase. 

(c) In sulfuric acid, the weight change shall not increase more than 15 percent. 

(d) In glacial acetic acid, weight change shall not exceed 20 percent. 
Lamination—A specimen, at least 1 in. wide, shall be placed on edge in a container 

so that it is supported at an angle by the bottom and side wall of the container, and 

shall be completely immersed in anhydrous liquid acetone for the duration of the 

test at 70 to 75° F. The length of time for the test shall be given in the specifications. 

There shall be no evidence of delamination or disintegration. Evidence of softening 


and/or swelling shall not constitute failure. 
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Courtesy B. F. Goodrich Chemical C9, 
Water treatment Pipe lines of tough 


rigid vinyl are used in chemical plant 


terial is often referred to as “rigid 
vinyl” or “unplasticized polyviny| 
chloride.” The Thermoplastic Stryc. 
ture Division of the Society of the 
Plastics Industry defines two types 
of rigid vinyl for structural use. 
Type I is unplasticized polyviny! 
chloride having excellent chemical 
resistance and _ normal _ impact 
strength. Type II is similar except 
that it has been modified to increase 
the impact property. Table I gives 
list of properties of these two types 
of unplasticized polyvinyl chloride 
in sheet form. The physical and 
chemical properties given in this 
table are minimum values. They 
represent standard specifications for 
rigid vinyl sheet being sold by the 
vinyl industry. A_ similar set o 
standard specifications is being 
drawn up for rigid vinyl pipe, tube, 
and pipe fittings. Both standards 
are to be given to the Department 
of Commerce and other agencies for 
industrial approval and acceptance. 

In addition to the properties listed 
in Table I, there are two others that 
are important in structural applica- 
tions. First, the engineer needs 4 
working knowledge of the effects of 
temperature upon the strength ol 
rigid polyvinyl chloride. Figure 1 
p. 232, shows the tensile strength 0! 
Geon 8750, Type I unplasticized 
polyvinyl chloride, and Geon 8700, 
Type II, plotted against temperature 
and indicates the allowances that 
must be made for service in aly 
given temperature range 


Second, long-term chemical and 
physical properties must be given 
due weight in the use of any m™* 
terial of construction. “reeP char- 
acteristics, fatigue properties, we 
long-term safe stresses at various 

termined 


temperatures are bein: 
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Properties of CYCOLAC 


Value 


ASTM-Method 


Prope rty 


PHYSICAL AND MECHANICAL 











® Vacuum Sweeper Cover 


®@ Clock Radio Cabinet | 
® Bowling Pin 

@ Lawn Mower Wheel | 
® Pipe Fitting | 
® Automobile Armrest 

® Scale Housing 

®@ Electronic Coil Form 


® Portable Radio Cabinets 





® Battery Case Cover | 
® Vacuum Drawn Display Sign 

® Vacuum Drawn Letter Tray 

@ Extruded Sheets 

® Extruded Piping 


® Calendered Sheets 






















Rockwell, Hardness R85 D785-51 
Specific Gravity 1.01 
gid Tensile, psi 4500 : D638-52T 
- Elongation, % 100 min. D638-52T 
nyi Modulus of Elasticity (Tension), psi 196,000 D638-52T 
Ut- Modulus of Elasticity (Flexure), psi 184,000 D790-49T 
the Compressive Yield Strength, psi 5100 D695-52T 
Flexural Strength, psi 6800 D790-49T 
pes Compression Set Under Constant Load: D395-52T 
se 22 hours @ 158°F., % 0.00 
" 70 hours @ 212°F., % 66.46 
ny impact Strength 
y mpe rod (notched) 73°F., ft. Ibs. 4.80 D256-47T 
Cdl Izod o 32°F., ft. Ibs. 3.50 D758-48 
ail Izod =! D—40°F., ft. Ibs. 1.60 D758-48 
= Izod (unnotched) 73°F., ft. Ibs. 48.0 
Izod a D—40°F., ft. Ibs. 36.0 D758-48 
Charpy @ 73°F., ft. Ibs. 6.43 
- Shear Strength, psi 4100 D732-46 
S Bearing Strength, psi D953-48T 
. may) @ 4% 4600 Procedure A _ for 
d€S 2) Maximum 18,600 Tension Loading 
de *Bearing strength at 4% deformation of bearing hole diameter. 
a Mold Shrinkage 0.63% 
* ELECTRICAL 
ey 
‘or Dielectric Strength, short time: D149-44 
i KV @ Breakdown 51 
ne Volts per Mil 416 
of Dielectric Strength, step by step: D149-44 
KV @ Breakdown 51 
ng Volts per Mil 416 
De, Power Factor: D150-47T 
. 60, cycles 0.008 
ds 10° cycles 0.009 
» 10° cycles 0.009 
- Dielectric Constant: D150-47T 
I 60. cycles 2.71 
103 cycles 2.68 
e 10° cycles 2.93 
od Yolume Resistivity, Ohm-Centimeters 8.2 x 10! D257-52T 
Arc Resistance, seconds 82.3 D618-49T 
d Procedure A 
THERMAL 
t Specific Heat 0.38 
| Coefficient of Thermal Expansion 
_inch/inch/°C. 9.98 x 10-5 D696-44 
’ Determined over a temperature range of —30°C. to + 30°C. 
ye ) Heat-Distortion Temp., OF. 183. D648-45T 
J flammability, (inches/minute) 1.30 D635-44 
" j ‘rittleness Temp., OF, a D746-44T 
H Stress-Strain Properties: —70°F. 170°F. P759-58 
Tensile, psi 6990 
Elongation % 7 
Thermal Conductivity (K): 77°F. C177-45 
Btu hour sq ft. /°F./inch 13 


| 
| 








samples 0.225 inches thick) 
Demolding Temperature 








Approximately 212°—220°F. 











® Cases for Film Reels 

® Television Tube Holder 
® Saw Handles 

® Safety Helmets 

@ Lawn Sprinkler Heads 


® Golf Club Heads 





CHEMICAL 


CYCOLAC is almost completely resistant to aqueous acids, alkalies and salts. 
~oncentrated sulfuric and nitric acids produce disintegration but concentrated 
Phosphoric and hydrochloric acids have little effect. Low KB solvents, alcohols, 
and animal, vegetable and mineral oils produce insignificant changes. Glacial 
acetic acid, carbon tetrachloride, aromatic hydrocarbons and high KB solvents 


cause rked swelling. Esters, ketones and ethylene dichloride are solvents 
for CY¢ AC. 
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properties of rigid polyvinyl chloride 
are demonstrated by these tests, 
Flammability — Rigid Polyviny| 
chloride is the only thermoplasi 
structural material that Will not calendé 
support combustion. It js self. sion me 
extinguishing. yentior 


plastic 
necessé 
chlorid 
bury ! 













> te hy Ease of Handling—The light The 
. o. — nt rigid polyvinyl pipe ang for pre 
= 8000 om \ : oct ma i it easy to handle anj ide m 
9 ay GEON PLASTIC 8750 transport. Simple methods for join. m1" | 
: . | ing rigid vinyl components have critical 
- a. > been developed for field use. produc 
wy 6000 me "a Other Characteristics—Many othe; fia becaUS 
4 4 —— a properties of unplasticized polyviny] unobta 
é ie chloride recommend its use in spe- The m 
acce 00 pe gr 2 Several of these 
actors for pipe and sheet are 
aati t Witins cote as follows: high fluid flow; low fric. Rigi 
\ ‘ tional loss; abrasion resistance: low used 
2000 NN ae thermal conductivity; purity; low panelit 
PRE ae creep coefficient; electrical resistiy- tings, 
4 ° ity; hardness. I key to 
| ~ ride u 
0 =a0 } 20 80 120 160 200 240 Processing unique 
la ich ere nb hn TEMPERATURE, °F, Caution must be used in com- streng' 
Fig. 1—Effect of temperature on tensile strength of two rigid vinyl formulations pounding and processing  unplas- formal 
ticized polyvinyl chloride to insure trary | 
development and retention of its full be div 
for rigid vinyl. Figure 2 illustrates ride is characterized by high tensile physical and chemical properties. 1) ext 
the kind of creep data being assem- and flexural strength, good stability, Compounding ingredients such as being 
bled. It shows the long term proper- and retention of physical properties stabilizers, lubricants, and _ pig- sentat 
ties of Type II rigid vinyl Geon over a wide range of temperatures, ments must be carefully screened and 2) 
8700 at 100° F. in air for various as shown in Fig. 1. before they are used, since they ex- 
stresses. The data indicate that the Aging Characteristics—Table III, ert a decisive influence upon the 
limiting stress value for Geon 8700 p. 233, tabulates outdoor aging of quality of the final product. The 
is 1000 p.s.i. at 100° F. in air. rigid polyvinyl chloride Type I and Unplasticized polyvinyl] chloride is vinyl | 
It is expected that rigid vinyl pipe Type II in Florida sunlight. Meas- a relatively new material to most growtl 
and sheeting will go through a urements of tensile and impact plastics manufacturers. During the upon 
period of dynamic growth during strength were made on the test sam- short time it has been available, forma 
the next 5 years. This belief is based ples as well as notations of their manufacturers have determined that pipe | 
on the fact that rigid polyvinyl appearance. The excellent aging only minor adjustments on standard fully 
chloride possesses a unique com- a Vari 
bination of properties that answer ee } » install 
certain basic problems of many seg- / ff Oil 
ments of industry. Some of these p 8 resent 
* CREEP DATA / / kets f 


properties are: 

Corrosion Resistance—Major rea- 
son for success of a plastic structural 
material lies in its resistance to cor- 
rosion. Rigid polyvinyl chloride is 
not subject to galvanic deterioration 
and will resist corrosive solutions 
better than stainless steel. Typical 
chemical resistance of unplasticized 
polyvinyl chloride Type I and Type 
II is shown in Table II, p. 233. Data 
were obtained by immersing rigid 
PVC in the chemicals listed for 30 
days at 140° F. and then measuring 
changes in weight. The exceptional 
corrosion resistance of rigid poly- 
vinyl chloride is clearly demon- 
strated in this table. 

Strength—Rigid polyvinyl chlo- 
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Fig. 2—Long-term creep properties of a rigid vinyl at 100° F. for vario' 
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ng equipment are 
ocess rigid polyvinyl 
sfully. It can be Ban- 
ill mixed, extruded, 
calendered, injection and compres- 
gion molded, and postformed by con- 
ventional methods. 

The optimum temperature range 
for processing rigid polyvinyl chlor- 
ide materials is generally 340 to 
970° F. These temperatures are 
critical in producing a high-quality 
product. The minimum is important 
because satisfactory properties are 
unobtainable at lower temperatures. 
The maximum is equally critical. 


plastic proc 
necessary tO 
chloride succ' 
bury mixed, 


Applications 
Rigid polyvinyl chloride is being 
ysed for piping, tubing, valves, 
paneling, rod, tanks, ducts, pipe fit- 
tings, and various other items. The 
key to unplasticized polyvinyl chlo- 


fide use in these applications is its 


unique combination of physical 
strength, chemical resistance, and 
formability. On a more or less arbi- 
trary basis, uses for rigid vinyl can 
be divided into two classifications: 
1) extruded and molded items, pipe 
being the most important repre- 
sentative application in this class, 
and 2) laminated sheet. 
Piping 

The market potential for rigid 
vinyl pipe is excellent. The expected 
growth of rigid vinyl pipe is based 
upon its properties, cost, and per- 
formance. Installations of rigid vinyl 
pipe have been made that success- 
fully demonstrate its suitability in 
a variety of services. A list of such 
installations follows. 

Oil Country Line Pipe—This rep- 
resents one of the largest single mar- 
kets for vinyl pipe. Installation and 
replacement of crude oil gathering 
lines together with salt water dis- 
posal lines will account for the ma- 
jor volume in this application and 
advances in this market will be 
made by rigid vinyl pipe based upon 
'$ corrosion resistance, low paraffin 
build-up characteristics, low instal- 
‘ation cost, and excellent aging 
properties, 

Gas Industry—This market in- 
cludes both original and replace- 
ment installations for vinyl pipe in 
8aS Mains and service lines. Two 


prominent lvantages are ease of 
nandling and resistance to under- 
Btound ive conditions which 
“ause attac of steel. Low cost and 


Rigid Viny’ 





Table Ii—Chemical Resistance of Rigid Polyviny! Chlorides 








Weight change after 30 days 
Immersant immersion at 140° F., % 
Type I Type II 
Geon 8750 Geon 8700 
Sulfuric acid, 80% ee ~ 12:18 
Hydrochloric acid, 30% 1.07 1.48 
Acetic acid, 80% 1.79 8.75 
Nitric acid, 30% 0.60 0.98 
Cxalic acid, saturated —1.28 1.72 
Sodium hydroxide, 50% 0.03 0.11 
Ethyl alcohol 1.16 3.17 
Manufactured gas condensate 0.53 1.39 
Sodium dichromate, saturated 0.12 0.18 
Lubricating oil, ASTM #1 0.17 0.18 








Courtesy B. F. Goodrich Chemical Co. 
Excellent corrosion resistance of duct work fabricated of unplasticized polyvinyl chloride 
makes the material useful in equipment designed for the electroplating industry 





Table Ill—Aging Properties of Rigid Polyvinyl! Chlorides 





Exposure Time 





Property 


Outdoor Florida 
Aging Results 





Type I Type Il 
Geon 8750 Geon 8700 
Original Tensile strength, p.s.i. 6900 5200 
Izod impact strength, ft.-lb./in. of notch 0.60 15.0 
30 Days Tensile strength, p.s.i. 7300 5400 
Izod impact strength, ft.-lb./in. of notch 0.50 15.0 
Appearance“ 1 1 
7 Months Tensile strength, p.s.i. 7600 5700 
Izod impact strength, ft.-lb./in. of notch 0.52 11.2 
Appearance“ 1 1 
1 Year Tensile strength, p.s.i. 7500 6500 
Izod impact strength, ft.-lb./in. of notch 0.62 10.0 
Appearance" 1 1 
a Code for appearance: 1. indicates no appreciable change; 2. indicate: noticeable chang: 
233 





| 
| 
| 
| 
| 
































long term retention of physical 
strength will aid rigid PVC in ob- 
taining its portion of this market. 

General Piping Services—Plumb- 
ing, irrigation, and drainage pipe 
and tubing are included in a consid- 
eration of this market. Good physi- 
cal properties, ease of handling, 
excellent resistance to corrosive 
waters, and good aging characteris- 
tics make unplasticized polyvinyl 
chloride ideal for irrigation and 
drainage pipe and tubing. 

Stack Vents and Soil Pipe—Cast 
iron pipe has had the major volume 
in this market for a number of years 
but rigid vinyl started to invade in 
1954. The savings in installation 
costs of lightweight, unplasticized 
polyvinyl chloride pipe as well as 
its corrosion resistance accounts for 
its successful entry into this market. 

Chemical Industry—The use of 
rigid vinyl in the heavy chemical, 
electroplating, photographic film, pa- 
per, food, textile, and appliances 
industries indicate the diverse na- 
ture of this growing market, in 
which unplasticized polyvinyl chlo- 
ride fills a need for a corrosion- 
resistant structural material. 


Electrical Conduit—The combina- 
tion of good electrical resistivity and 
corrosion-resistant characteristics of 
rigid polyvinyl chloride is highly de- 
sirable to this field. 


Sheeting 


The markets for rigid vinyl sheet 
are as impressive as those for pipe. 
A low cost plastic sheet material 
with outstanding strength and cor- 
rosion resistance has been needed in 
industrial and commercial fields for 
many years. Unplasticized polyvinyl 
chloride has fulfilled these require- 
ments very successfully. A list of 
applications for unplasticized poly- 
vinyl chloride sheet is given below 
with some of the reasons for its 
adoption. 

Chemical Industry—This is the 
principal market for rigid sheeting. 
Ducts, tanks, hoods, pumps, and 
fans made from it are providing 
daily service in critical applications 
where the high degree of corrosion 
resistance to chemicals, the low cost, 
and the excellent aging character- 
istics found with rigid vinyls are 
desirable. 

Miscellaneous—Applications in the 





building field incl.g 
sheet for awnings, wind 

green house glazing, and — 
applications. Applications of rigiq 
PVC in roofing sheet, wall siding 
exteriors, and other types of panel. 
ing take advantage of the flame. 
proofness, light and color stability 
smooth surface, and resistance {, 
surface corrosion of the vinyl] sheet. 
ing material. 


© corrugated 


References 


Consult the Subject Index for ad- 
ditional information on rigid viny| 
See also the Plastic Properties Chay 
for information on properties and 
trade names. For sources of rigid 
vinyls, see Directory Index, p. 994 
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chem-o-sol 


(a plastisol formulation) 





for APPLICATION by 


DIPPING - CASTING ° SPREADING 
WIPING ° SPRAYING ° PRESSURE-FORMING 


Read What chem-o-sol Can Do 
COMPLETE FACTS ON 


@ What Chem-O-Sol is 
@ How Chem-O-Sol converts from liquid 


to a solid 


@ Versatile application methods such 
as dipping, casting, spreader coat- 
ing, wiping, pressure forming and 


spraying 


@ Typical production problems Chem- 
O-Sol has solved in modern industry 


Write TODAY on your company 
letterhead for New Bulletin 141 


No obligation 
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Recen’ Development 
pa special 10% rag-base type of 
vulcanized fibre (NACO Insulation, 
National Vulcanized Fibre Co.) for 
insulating motors, generators, and 
transformers has a lower density 
than conventional rag papers and is 
» to 30% cheaper per square foot. 
Combination of this material with 
polyester film ( NACO-Mylar Com- 
bination Insulation) forms an in- 
sulating material with high dielectric 
strength and outstanding toughness, 


B developed primarily for motor slot 


and transformer insulations. 





B asicany a laminate built up 
from cotton cellulose paper, vulcan- 
ized fibre differs from other lami- 
nates in that the layers of paper are 
bonded together by the gelatinized 
surfaces of the cellulose fibers, and 
no additional binder is needed. 

Patented in England in 1859, vul- 
canized fibre has been produced 
commercially in the United States 
since about 1873. As the electrical 
industry developed, vulcanized fibre 
proved to be a most satisfactory 
dielectric material. Its unusual 
mechanical qualities, combining 
strength, toughness, and ease of fab- 
rication, brought it into the me- 
chanical field also. Here too, it con- 
tinues to serve industry through its 
wide range of qualities, forms, and 
color. 


Manufacture 


The special type of waterleaf pa- 
per used for vulcanized fibre manu- 
facture is made in a wide variety of 
weights, colors, and physical quali- 
ties. In the production process, the 
paper is passed through an aqueous 
zine chloride solution and is fully 
saturated with the chemical. Zinc 
chloride causes the individual cot- 
ton fibres to swell and become cov- 
ered with a layer of gel. This gela- 
tnized cellulose flows together, and 
80 binds together contacting fibres 
and layers of paper. As the plies of 
Paper needed for desired thickness 


0 4 . 

of fibre pass from the treating batl., 

Reeeentineer, National Vulcanized Fibre Co. 

brepared by.) ment note and References were 
i ditors. 

Vuleanize-’ Fibre 


yulcanized Fibre 


excess chemicals are removed by the 
use of scrapers or roll pressure. The 
plies of paper are then brought to- 
gether and bonding is furthered by 
the use of heat and pressure under 
carefully controlled conditions. For 
fibre over %e in. thick a single ply 
of paper is used; successive layers 
are wound around a large cylinder 
after the paper is saturated with the 
treating chemical, until the required 
thickness has been built up. The 
sheet is then cut off of the cylinder. 

The laminated sheet is then passed 
through a washing process which re- 
moves the zinc chloride and leaves 
the fibre in the “pure” state. This 
washing or leaching treatment on 
thick fibre may require several 
months for completion. The pure 
fibre is then dried and finished. In 
the course of the treatment and dry- 
ing of vulcanized fibre, the material 
shrinks to a considerable degree. 
This fact contributes to the homo- 
geneous, tough, dense structure of 
the finished product. 


Properties 


Based on unit weight, vulcanized 
fibre is one of the strongest materi- 
als available to industry. It shows 
high values in tensile, flexural, com- 
pression, shear, and impact strength. 
It is about half the weight of alum- 
inum and can absorb repeated shock 
and impact loads. It improves with 
age and gives good service under 
wear or abrasion. Vulcanized fibre 
is Class “A” electrical insulation. Its 
resistance to electric arc tracking is 
outstanding. In heat resistance it is 
superior to cellulosic insulations of 
the unconverted type. Using stand- 
ard wood and metal working equip- 
ment, fibre can be machined, bent, 
formed, drawn, punched, and swaged 
into intricate finished parts. 


Forms and Grades 


Sheets are available in thickness 
from 0.004 to 2 inches. Continuous 
rolls of fibre are available in thick- 
nesses from 0.004 to 0.090 inch. Tubes 
are made %¢ to 7 in. inside diameter 
with appropriate wall thickness be- 
tween % and %e inch. Special 
larger tubes can be made up to 18 
in. diameter. Rods are machined 


by JOHN MACADAM* 


from sheet fibre in diameters from 
32 to 2 inches. 

Vulcanized fibre can also be pro- 
duced in an unlimited number of 
combinations of grade and color. As 
defined by NEMA (National Electri- 
cal Manufacturers Assoc.), it is 
available in four basic classes: 

Commercial fibre (mechanical and 
electrical grade) is the standard 
general-purpose material of me- 
dium density, especially suited for 
applications requiring punching and 
stamping. Standard colors are red, 
black, and gray. 

Bone fibre (horn fibre) has the 
highest density and is used where 
extensive machining is encountered 
and maximum wear resistance is 
required. Standard color is gray. 

Electrical insulation fibre (fish pa- 
per) with high mechanical strength, 
maximum toughness, good dielectric 
strength, and of medium density, is 
used for electrical insulation of 
armature slots, field coils, trans- 
formers, and the like. Formed “top 
sticks” are made from it, and it is 
used as backing material for abrasive 
and polishing disks. Standard color 
is gray or blue-gray. 

Trunk fibre is especially made for 
use in luggage and industrial ma- 
terials-handling equipment. Stand- 
ard colors include walnut, russet, 
chocolate, olive, mahogany, granite, 
white, and black. 


Forming and Fabricating 


Vulcanized fibre *%¢ in. or less in 
thickness may be used for making 
formed parts. The fibre is softened 
by immersing in water at 160 to 210° 
F., or by use of saturated steam. The 
time of treatment depends on the 
thickness of the material and the 
size and shape of the part being pro- 
duced. This may be as long as 30 
min. for complicated or deep drawn 
parts. The prepared material is 
placed in heated metal dies. After 
the die is closed, the fibre is held 
under pressure until dry enough to 
maintain its formed shape. Industrial 
helmets, welders’ shields, and ath- 
letic guards are made by this general 
procedure. 

Strips of fibre in lower thickness 
range may be formed by use of 
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"TOMORROW'S PRODUCTS 
TESTED TODAY 


A Service to Aid the Plastics Industry 


| in Producing Longer-Lasting and Better-Looking Products 
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Actual Weathering, Aging and Sunlight Tests in a Natu- 
rally Accelerated Climate. Instrumentation for Measure- 
ment of Environmental Conditions and Test Results. 











| WRITE US TODAY SOUTH FLORIDA 











| FOR 

| FULL INFORMATION 

| TEST SERVICE 
® Reg. U.S. Pat. Of. Established 1931 


1201 N. W. 7th Street e@ Miami 34, Florida 
Telephone 83-0353 


INSPECTION e TESTING @e@ RESEARCH 
Vembers: S.P.1—Amer. Council Ind. Labs.—A.S.T.M.—A.A.T.C.C. 


A.S.A.—Registered Professional Engineers. 








* POLYETHYLENE - CAMEL BACK- ACRYLIC - PLASTISOL - 


Woloch 


fels 


PLASTICS 


VIRGIN & SCRAP 


- Y/oloch CO., INC. 











601 West 26th Street, New York 1, N.Y 
Phone ORegon 5-2350 


JERSEY CITY, N. J. AKRON, OHIO 
Foot of Jersey Avenue 1082 Norito St. 
Phone Delaware 2-7799 Phone: SWandale 4-5237 


LONDON, ENGLAND CABLES: 


Curtis Woloch C Ltd. 
58 Bow see yp toning: 3 GEOWOLOCH - New York 


Phone Advance 5411 CURTLOCH - London 
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forming rolls or }; dra 
forming dies. Standard destguia 
brakes can be used fo simple bends, 
Punch presses, shears. and Standard 
wood or metal working equipment 
can be successfully used in the 
fabrication of vulcanized fibre parts 


Applications 


The unusual combination of qual. 
ities shown by vulcanized fibre has 
led to its use in widely diversified 
fields. Its toughness and flexibility 
make it suitable as a backing ma. 
terial for abrasive and_ polishing 
disks for metal finishing. Plywood. 
vulcanized fibre combination js used 
to fabricate luggage with unusually 
good durability and impact strength. 
In heavier thicknesses, it gives ex. 
cellent durability as a surfacing 
material on shuttle bodies where 
glass-smooth finish is essential to 
prevent damage to the warp threads 

In electrical uses, vulcanized fibre 
is an ideal material for the bodies 
of electric fuse cartridges, expul- 
sion-type lightning arresters, and 
circuit breaker components. Thin 
sheet is used in many motor, trans- 
former, and coil applications. 

Vulcanized fibre, hygienically 
clean and non-absorbent, is used in 
milk and food processing machinery 
as gasket material. A special grade 
of white fibre serves as reels for 
holding sterilized surgical sutures. 
“Throw-away” spoons and forks are 
made for picnic and soda fountain 
use. Additional uses include special- 
ties for aircraft parts, miners’ hel- 
mets, welders’ shields, shoe-heel 
seats and_ reinforcements, book 
backs, tote boxes, wastepaper 
baskets, luggage, laundry and dry 
cleaning tags, flashlight components 
switch and light fixture parts, toys, 
cams, and gears. 


References 


Consult the Subject Index for 
additional information concerning 
vulcanized fibre. For sources of vul- 
canized fibre, see Directory Index, 
p. 894. See also the Laminates Prop- 












erties Chart for information 
properties and trade names . 

“Vulcanized fibre manufacture 0 
Germany,” by G. M. Kline and - 
Richardson, Mopern P Ics 
196 (April 1946). 

“Vulcanized fibre is st _ tough, 
hard, and easy to wor! y G. — 
Albert. Materials and ds 4/; 
88 (April 1948). 
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RESINOX phenolic 
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| ORIZON polyethylene 


NITRON cellulose nitrate 


ULTRON vinyl film 


MERLON finishes 


LAUXEIN adhesives 


SCRIPTITE resins 








SAFLEX vinyl butyral 


CATALYSTS 


MONOMERS 


—————— 























LUSTREX styrene 


















Monsanto supplies Lustrex styrene molding materials, one of the 
lightest and most widely used of all plastics, in a broad range of 
transparent, translucent and opaque colors, as well as in crystal, 
Its hundreds of industrial and consumer applications include 
refrigerator parts, air conditioner cabinets, radios, battery cases, 
wall tile, toys, housewares, television components, electrical 
equipment, packaging and displays. 


Lustrex is available in general purpose formulations, and in 
modified grades for particular uses. See pages 6 and 7 of this 
Fact File for detailed information on various Lustrex compounds. 
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Textile Resins 
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Adhesives 


A comprehensive line of adhesives includes urea, melamine, 
phenolic and resorcinol resins under the trade names of 
Lauxite and Resinox and casein and soybean adhesives 
named Lauxein. In this big family are glues for hot and 
cold press operations, radio frequency bonding, cold 
setting assembly gluing and low pressure gluing; also a 
full line of special resins for the chip board industries 
as well as granulated wood compression molding. 











Forms Supplied and Fabricating x 





Molding compounds for injection molding, compression moldi;.. , ae 
types of machines and molds. Extruded formulations of Lust; _— n ¢ range . 
vacuum forming. Lustrex is supplied in the following types: SUltable ios We 


LUSTREX* styrene 




















Lustrex L—general purpose. Lustrex Hi-Flow 55—for improve: Tes! 
improved toughness, medium impact. Lustrex Hi-Test 88 bber — . z: 
impact styrene. Lustrex Hi-Heat 99—with heat resistance UP to 204° F — hig 


—a super high heat resistant styrene copolymer, designed for hirh heat applicatg 












Thermosetting materials supplied as molding compounds with y: 
for compression and transfer molding. 


RESINOX* phenolic 


jcularly sul 

gutomotly 
extensivel’ 
res and wa 


irious fillers, Suita 













RES IMENE* melamine Thermosetting molding compound with cellulose fillers for compression and trang 
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OPALON* vinyl chloride 


Supplied as dry, free flowing, dustless powders. Opalon dry blended molding mater 
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are widely used for injection and compression molding. i 
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ORIZON* polyethylene 


Pelleted extrusion and molding compound for injection, compression or blow moldi ewares, UC 




















FLEXIBLE ULTRON* Supplied as film in gauges up to .o20”, in widths up to 72”. Can be printed, embos ries, sho 
| , . ; or molded. Special heavy, flexible film for industrial and agricultural application pr and inf 
vinyl chloride film Film can be sealed by electronic heat sealing and cementing. er garmen 
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RIGID ULTRON* Supplied in rolls from .0075” to .og0” and sheets 2114” x 5134”, untrimmed in gaug inting stocl 
; up to .125”. Greater thickness upon request. Available in matte, calendar and hi ints, point-¢ 
vinyl sheets and rolls polish finishes. Can be printed, die cut, machined, vacuum formed, cemented, hot it diffuser 
welded, embossed, planished, laminated and corrugated. and Chri 
NITRON* cellulose nitrate Comes in 20” x 50” sheets of varying thickness and patterns. For heat forming, blo eveglass f 
molding, stamping, machining and other standard methods. adles. 


PAK* cellulose Crystal-clear, rigid film available in continuous, untrimmed and slit-to-size rolls up see-thro 
VUE e 60” wide and 2,000’ long, .o05” to .o20” thick. Also in stock size sheets. Adaptable to llets, gifts, 


acetate packaging material standard fabricating methods. 











Extruding, Calendering and Laminating 
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i employed in electrical equipment where surface arcing is en- 
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anding heat stability coupled with ease of molding, short mold- 
acles, uniformity of products, and the economics of dry blending, 
es Opalon dry blend materials ideally suited for a wide range of 
uses appliance parts, toys, masks, grommets sporting goods, welt- 
handles, swimming accessories, wiring devices, housings, knobs 
electrical system components. 


wares, toys, packaging, industrial parts, bottles, vials and clo- 


peries, shower curtains, tablecloths, wall coverings, aprons, rain- 
yr and inflatable items. Low temperature flexible Ultron used for 
er garments and protective coverings for machinery and silage. 
ensive greenhouse applications. Other industrial uses include mois- 
evapor barriers and pressure sensitive electrical tapes. 


ning stock, electrotype molds, printing plates, drawing instru- 
mis, point-of-sale displays, translucent ceilings, advertising displays, 
| diffuser panels, chemical resistance liners, lampshades, calcula- 
and Christmas lighting displays. 
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lies, gifts, Used for laminating cards and identification papers. 
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General Properties and Performance Characteristics 


Available in wide range of transparent, translucent and opaque colors, and 
crystal. Hard, rigid with high dimensional stability, good chemical resistance, 
tasteless, odorless and non-toxic, an excellent electrical insulator. Lustrex L 
is satisfactory up to 180° F. Lustrex LHA has good gloss and up to twice the 
strength of general purpose styrene. Lustrex Hi-Test 88 has about 5 times 
the impact and 8-10 times the elongation of general purpose styrene. Lustrex 
LXC has exceptional heat resistance up to 234° F. 


High heat resistance, superior strength and durability, above average elec- 
trical properties, hard surface and dimensionally stable. Resists alcohol, oils, 
greases, weak acids. Tasteless and odorless formulations available. 


Excellent electrical properties, particularly arc resistance. Superior resistance 
to alkalies, oils and greases, weak acids, Very hard and durable. 


Supplied in a number of formulations to satisfy varied application require- 
ments for hardness, flexibility, temperature resistance and finish. Resistant 
to moisture, oxidation, most acids and alkalies, common organic solvents and 
petroleum. Formulated as opaque, translucent or transparent compounds. 


Practical application range extends from —70° C. to +0° C. Flexible, non- 
toxic, odorless, non-polar, low dielectric. It is tough and impact-resistant, 
and easily processed into a wide range of colors. 


Outstanding color range and uniform gauge. Transparent, translucent and 
opaque. Tasteless, odorless, non-toxic, resists tearing. 


Ultron rigid vinyl is supplied in a complete range of opaque colors and 
thicknesses. It possesses a unique combination of properties which makes its 
use very popular among plastic materials. Most important of these are 
dimensional stability, mechanical strength and toughness, high softening 
temperature, flame resistance, excellent light stability and resistance to 
chemicals and ease of fabrication. 


Exceptional toughness, beauty and pattern variety. Resilient but not elastic, 
resists weak acids and alkalies. 


Can be fabricated on fast automatic machines. Takes printing, embossing 
and stamping. Combines with other materials. 


Ease of processing, color uniformity, toughness, light weight, flexibility 
and durability imparted by Opalon for film and sheeting. Heat and light 
stability, chemical resistance and durability recommend Opalon resins for 
profile extrusions. Quick and uniform dispersion of Opalon 410 paste resin 
yields low viscosity plastisols by a simple “stir-in” process, providing tough, 
abrasion-resistant film and coatings with exceptional water and chemical 
resistance. Color stability, toughness and high pigment and filler ‘‘loadabil- 
ity” realized with Opalon copolymers in flooring and phonograph record uses. 


Practical application range extends from —70° to +9 0° C. Flexible, non 
toxic, odorless, non-polar, low dielectric, It is tough and impact-resistant, and 
easily processed into a wide range of colors. 


Tough and resilient, high adhesion to glass, transparency, reduces sun glare. 


Resimene resins are colorless and color stable, hard, durable and scratch 
resistant, heat and flame resistant and chemical resistant, particularly with 
alkaline materials. 


Resinox resins are tough and durable. They resist acids and weak alkalies, 
and display good heat resistance up to temperatures of 300-350° F. 
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1] RESINOX* phenolic 





} LYTRON* synthetic 
electrolyte thickeners 





RESIMENE* melamine 
and urea formaldehyde 


LUSTREX* styrene 
OPALON* paste resins 


ORIZON* polyethylene 


CATALYSTS 


RESLOOM* melamine resins 





RESLOOM* E-—50 
modified urea formaldehyde 
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STYMER* vinyl, styrene 








SCRIPTITE* resins 
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| | LAUXITE* urea, phenolic, 
| | melamine and resorcinal resins 
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LAUXEIN* casein 
and soybean adhesives 











MONSANTO ACCESSORY PRODUCTS 


| Intermediates 
STYRENE MONOMER 


VINYL CHLORIDE 
ACRYLONITRILE 


FORMALDEHYDE 











Forms Supplied and Fabricating Methods 





a. Liquid and dry-powdered phenolic resins for the abrasive »),; friction j Resinoic 
b. Liquid and dry-powdered phenolic resins for foundry use. pe 4 r, For a 
c. Powdered and liquid impregnating resins for use in the batie- separ sin bonde 
specialty molding compound fields. ae chanical 

d. Liquid bonding resins for the insulation industry. a felt base 
e. Liquid solutions for baked enamels and industrial finishes sed in spec 

or glass an 

or can, dru 


A polyelectrolyte for foundry sand and wash water clarification sy 


. : : . stems in poy improve sa 
and in powder or solution form for paint and latex thickeners. Powder * 


| castings. 





Resins in organic liquid solution for baked enamel and industria] finishes proves prot 
cated met 








Plasticized or unplasticized powders or latices. in vehicle f 
» as battery 
Supplied as a powder. i for coatit 
Pellets and compounds that may be extruded, calendered, molded, flame 7 |ClU and | 
solvent-coated or applied as a hot melt roller coating. | bags and 
Four organic catalysts comprise the Monsanto series for textile application: pvide rapid 
Catalysts AC, AC-2, AC-4 and AC-6. 
Available as series of essentially monomeric melamine resins, both as liquids an part shrink 
powders. tons, rayon 
As 50% solids modified urea formaldehyde resin in liquid form. pmanent te 
cottons, ra’ 
Merlon S series which is made up of unplasticized polystyrene emulsions. misties du 
alme nt 
Stymer LF is vinyl resin, soluble with ammonium hydroxide. Stymer R is vinyl 14 es lor aceti 
soluble in water. Stymer S is styrene resin, soluble in water. 
Scriptite 33 is a melamine-type resin, supplied as dry powder. Scriptite 50, 52 and eral wet- 


are a series of polyelectrolyte resins supplied as dry powder. 
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As dry powders and liquids for hot and cold pressing, and for radio frequency eq! 
ment. 


leTiOr type 


Bonding and cold setting glues. Also used in Monsanto's patented No-Clamp Prod ~s 
pinet-ma 


for making plywood, doors, lamination work and many types of wood gluing 






' vailal 
Products such as edge sealer, edge sealer pigments, panel sealers, etc. are also avail 







he Ores ; thy , Dr styrene 
Liquid inhibited with TBC, in drums, tank cars and tank trucks eaegps 


KVds for gy 


OT polyvir 


Liquified gas inhibited with phenol, in cylinders and tank cars ermedia 


Production 


Liquid inhibited with Monsanto MQ inhibitor, in drums and bolvelectro 


. . — with methat Preparatio 
37% aqueous solution, in drums, tank cars and tank trucks, in nit biectants 


or low methanol content. 











ical Present Uses 


wheels. For coolant and heat resistant sand 
e brake linings. 
hell molds. Resin bonded sand cores. 
\se separators for automotive batteries. Paper 
.r oil and chemicals. For bonding various fillers 
al n ing compounds. 
ged in special bo hamenal and acoustical insulation. 


r glass and r mer 
; can, drum a ink car linings. 
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le q ve sand < 
= _ ner for paint and rubber latex. 


| castings. ‘T hic 


yoves protective finishes for appliances, automobiles and other 


cated metal items 


+, vehicle for water-base paints. Treating resin for industrial uses 













5 battery separators. 
i for coating cloth and paper. Also for dipping and slush molding. 


hiary and commercial protective packaging and coverings, multi- 


| bags and drum liners. 


pide rapid cure, assure uniformity of resin cure and retention. 


part shrinkage control, wrinkle resistance and texturized effects to 
ions, rayons, synthetics and woolens. 


bmanent texturized effects, dimensional stability, wrinkle resistance 
cottons, rayons and synthetics. 


mises durable finishes and coatings without curing or after- 
nt 





re es for acetate, rayon and other synthetic fibers. 













mal wet-strength, improved surface characteristics and printabil- 


donding, cold setting and impregnating adhesives and glues for 
lerior and interior plywood, furniture and aircraft. Used in most 
pes of laminating work, laminated arches and beams, and edge- and 
igluing lumber; also door assembly work. Full line of special 
Sins for the chip board industries, as well as granulated wood com- 
tsion molding industry operation. 


‘enor type plywood, laminated arches and beams, doors, furniture, 
dinet-making, nail pressure gluing and most types of wood gluing. 





r stvrene ld " . : 
A ‘ene molding compounds, synthetic rubber, copolymers, ion 
8 Tesins, polyesters; also used for styrene modified oils and 


AVdS for surfiac atings. 
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eC ants, chen 


ntermediate. 















General Properties and Performance Characteristics 
Resinox resins in these numerous and varied applications are especially for- 
mulated to permit the best finished properties to be achieved, i.e. high heat 


resistance, maximum bond strength, good chemical resistance, etc., as re- 
quired by each respective end use. 


Reduces clay balling, leads to more economical, cleaner castings. Provides 
stable viscosity increases for paints and rubber latex products. 


Impart improved soap resistance, surface hardness, faster cure, better gloss 
and weather resistance. 


Lustrex latices form the basis of the post-plasticized styrene system for water- 
base paints. Lustrex alkali soluble resin is a stabilizer, film hardener and 
adhesion promoter in water emulsion system. 


Opalon vinyl plastisol resins provide strength, low-temperature flexibility 
and resistance. Opalon 410 “stir-in” resin speeds preparation. 


Modified properties are obtainable with polyethylene when mixed with other 
resins, rubbers, waxes, and fillers. For example, polyethylene as a wax rein- 
forcement coating gives paper or board coatings higher gloss, greater scuff 
resistance, stronger heat seals and improved printability. 


Provide rapid, efficient cure of melamine modified urea and urea resins to 
give rayons, cottons and synthetics the full effect of resin treatment. 


Give permanent effects to fabrics made from wide range of textile fibers. 


Permanent finish for textiles. 


Provides durable modifications to textiles. 

Sizing for solution-dyed yarns, filament yarns of acrylic and polyester types. 
Easily soluble in water, ease of application, adds desirable qualities to paper 
products. 


Various properties are available for requirements demanding water and 
weather resistance, gluing strength and quick-setting. 


For low-temperature applications and water-resistant glue bonding. 





























OPALON vinyl resin and compounds 
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SAFLEX vinyl butyral : nF 


Saflex finds its o greatest use 


as the interlayer fo} Safety gl; 
Me 


Msanto also supplies viny] | 











ULTRON vinyl film 








Ultron is noted for uniform gauge and color clarity, pliability, 

good drape, and dry, resilient hand. It is tough, long-lasting, resistant 

to mold and mildew, and will not fade or stain easily. Available in a wide 

. range of transparent and opaque colors, and in embossed patterns with 

oo fabric-like texture and appearance. Ultron heat seals and fabricates 
g and Be wae fectly for draperies, sh ins, rai d table cloth 

al A a at tits periectly for draperies, shower curtains, rainwear and table cloths. 





tions, 











4 3 . fi Monsanto also supplies Ultron vinyl film for industrial, 

om ee) Ee agricultural and greenhouse applications. 
10n, : ’ oe> OE. ee . 
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Beautiful, tough and easy to work, Nitron is commonly used for 
optical frames, cutlery handles and similar items. Supplied as 
sheets 20” to 50” in various thicknesses. Available in many 
colors and patterns. It can be fabricated by any standard method. 








For more detailed information, property specifications 
and technical assistance on any of the plastics described in this 
Fact File write to Monsanto Chemical Company, 
Plastics Division, Dept. PE-5, Springfield 2, Mass. 


100 Monsanto Avenue 
Springfield 2, Mass. 

145 Park Avenue 

New York 22, N. Y. 

827 Fisher Bldg. 

Detroit, Mich. 

7 North Brentwood Blvd. 
Clayton (St. Louis), Mo. 


SALES OFFICES: 


Merchandise Mart Bldg. 


Chicago, III. 

Carew Tower Bldg. 
Cincinnati, Ohio 

427 Hanna Bldg. 
Cleveland, Ohio 

714 West Olympic Blvd. 
Los Angeles, Calif. 


2100 Lafayette Street 
Santa Clara, Calif. 
Foshay Tower Bldg. 
Minneapolis, Minn. 


git Western Avenue 
Seattle, Wash. 


1117 Johnston Bldg. 
Charlotte, N.C. 


SERVING INDUSTRY. . 
WHICH SERVES MANK! 
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425 St. Pa 
Montrea! 
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183 Fron 
Toronto, ‘ 


Re 
> Vinyl 
o-sol, C 
use in 
standing 
sistance 
by die 
sionally 
support 


) A lig 
(CR. 8 
ica) im 
to viscd 
terials. 


> Vinyl 
glass y 
has pt 
screeni 
seat co 
bags, | 
natural 
or pliec 
900, are 
silicone 
cone r 


W. 


the an 
used e3 
rics to 
ance a 
resins 
greater 
creased 
rics, to 
usual j 
and uti 
The 
nas C¢ 
nange 
process 


evolut 











































Recent Developments 
Vinyl-coated glass yarn (Chem- 
»-sol, Chemical Products Corp.) for 
yse in insect screening has out- 
standing weather and chemical re- 
sistance. Coating is applied to yarn 
by die wiping. Screening is dimen- 
sionally stable, rustproof, does not 
support combustion. 


) A liquid urea-formaldehyde resin 
(CR. 8173, Catalin Corp. of Amer- 
ita) imparts a stiff, durable finish 
to viscose and viscose acetate ma- 
terials. 


) Vinyl-coated, heat-set, fibrous 
glass yarn (Chemo-Textiles, Inc.) 
has proved excellent for insect 
screening and is being evaluated for 
seat covers, outdoor furniture, golf 
bags, luggage, and awnings. Also, 
natural and synthetic yarns, single 
or plied, in count sizes from 75 to 
90, are available coated with vinyls, 
silicone, Teflon, nylon, latex, or sili- 
cone rubber. 





i cei ae resins of 
the amino-formaldehyde type are 
used extensively to treat many fab- 
tics to impart durable crush resist- 
ance and dimensional stability. The 
resins have recently assumed much 
greater importance because of in- 
creased application to cotton fab- 
ties, to which they bring many un- 
usual properties of both an esthetic 
and utilitarian nature. 

The use of thermosetting resins 
fas caused such an _ important 
ange in the technology of fabric 


processing that a trend of almost 
evolutionary impact has become 
creasingly evident. Resins applied 


° cotton fabrics have made it pos- 
‘ible tor chemico-physical proce- 
“res to replace former mechanical 


— methods. Control of the 
wellabilit f the cellulose fiber by 
ne use of reactive resins led to the 
4 Dept., Rohm & Haas Co 


larizing Recent Developments 
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resins for 
Textile Treatments 


novel effect of permanent luster 
known as Everglaze.'! This has been 
supplemented by three-dimensional 
mechanical finishing techniques to 
produce durable embossed cottons. 

Synthetic resins are now satisfac- 
torily used to make cotton fabrics 
wrinkle resistant. 

The advent of man-made hydro- 
phobic fibers that account for a 
small but steadily growing propor- 
tion of the textile market, has fur- 
ther accentuated the necessity of 
developing new fabric finishing 
techniques. This demand for new 
chemicals has finally made possible 
the amalgamation of chemistry and 
practical textile technology that was 
long overdue. 


Thermosetting Resins 


Four main categories of thermo- 
setting resins are used by the tex- 
tile industry in large annual ton- 
nages. 

Urea-Formaldehyde and Mela- 
mine-Formaldehyde Resins—Avail- 
able predominantly in monomeric 
form, this type readily penetrates 
iEverglaze is a trademark signifying a fabric pro- 
cessed and tested according to processes and 


standards controlled and prescribed by Joseph 
Bancroit & Sons Co 


by H. C. BORGHETTY* 


cellulosic fibers, and can then be 
cured and condensed to give cross- 
linked polymers capable of crease- 
proofing or stabilizing. These resin- 
forming materials* are used largely 
on rayon and on combinations of 
rayon and acetate. They are not sat- 
isfactory on nylon, Dacron, or acryl- 
ic fibers. 

Urea-Formaldehyde Syrup Resins 
—Similar to the above, but more 
highly condensed, these syrups’ 
yield linear polymeric resins. They 
impart surface effects, thus chang- 
ing the feel of the fabrics to which 
they are applied. They can be used 
in conjunction with the monomeric 
types to give crisp, washfast finishes. 
They have been found to give good 
adhesion to nylon. 

Polyfunctional Modified Urea-For- 
maldehyde Monomeric Compounds 
—These resin formers‘ are charac- 
terized by high storage stability, and 
the ability to penetrate cellulosic 
fibers and react with them chemi- 
cally to give superior stabilization. 
They have less crushproofing effect 
than the first type. They also impart 
2 Rhonite 610 


® Rhonite 313, 414, and 480 
* Rhonite R-2. 





Courtesy Rohm & Haas Cc 


Roll of screen-printed cloth is treated with a modified urea-formaldehyde resin. After 
such treatment, the fabric exhibits a high degree of wrinkle and crush resistance 
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spot news 
about 


plastics? 


you'll find it 
in the Plastiscope* 
... every month 


Up-to-the-minute news reports and 
interpretations of what the news 
means are of tremendous impor- 
tance to those engaged in the plas- 
tics industry. For this reason every 
issue Of MODERN PLastics Magazine 
brings you the authoritative Plasti- 
scope. 

In the Plastiscope you find data and 
comment on. . 


new plastic products 
and materials 
materials 
supply 
the basic chemicals 
of plastics 
government rulings 
and regulations 
allocations 
and priorities 
pricing trends 
company activities 
personnel changes 
industry meetings 


. and on similar subject matter 

having a direct bearing on the day- 
by-day operation of your business. 
This lively column is just one of a 
host of facts-on-the-line features 
appearing in every issue of MODERN 
PLasTics. Among other things, there 
is detailed coverage of production, 
engineering and technical develop- 
ments, data on new applications for 
plastics, and news about new ma- 
chinery and equipment and U.S. 
plastics patents. 
This wealth of information, invalu- 
able to everyone concerned with 
plastics, costs only $6 per year for 
the U.S., Canada, $8 Pan-America; 
other countries, $12. Enter your 
subscription today. We will bill you 
later. 


MODERN PLASTICS 


A BRESKIN PUBLICATION 
575 Madison Avenue New York 22, N. Y. 


* Reg. U.S. Pat. Off. 
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firmness to acetate, and have good 
adhesion for nylon. 

Bifunctional Reactant Compounds 
—These materials’ have outstand- 
ing storage stability and high reac- 
tivity with rayon and cotton to yield 
crush resistance with unusual dura- 
bility of effects, coupled with great- 
ly improved chlorine resistance. 
They are useful on acetate fibers 
because they penetrate and react, 
thus sealing the hydrophilic portions 
of the fiber and imparting good sta- 
bility to washing above 120° F. 


Thermoplastic Resins 


Solvent solutions and dispersions 
of thermoplastic resins are used in 
large quantities by the textile indus- 
try, although not to the extent of 
the thermosetting resins. They pos- 
sess the distinction of not, requiring 
a high temperature curing opera- 
tion, but on the other hand they do 
not impart any degree of crush re- 
sistance or stabilization. Their im- 
portant characteristics are improved 
bulk, greater firmness, and consid- 
erable improvement in the physical 
characteristics of the fabrics. Wear- 
ability is actually a composite of 
many factors involving tensile 
strength, tear strength, abrasion re- 
sistance, and flexibility; any im- 
provement in these characteristics 
is of great economic value. 

To be acceptable to the textile in- 
dustry, thermoplastic resins must be 
colorless, odorless, and completely 
storage and light stable. The only 
resins that satisfactorily meet these 
requirements are the vinyl and 
acrylic derivatives, which are offered 
in a wide variety of types varying 
from extremely soft rubbery resins 
to very firm materials that give a 
starched-like effect. Being transpar- 
ent, the acrylic resins* do not dull 
or sully the colors and thus do not 
interfere with the appearance of the 
fabric, as does starch. It is possible 
to utilize combinations of starch to- 
gether with acrylic dispersions to 
anchor the starch to the fiber. 

The acrylic resins can be con- 
sidered sufficiently durable for the 
majority of fabric requirements. 
This durability, achieved without the 
high cure and after-wash required 
for thermosetting resins, is opening 
up more uses for the thermoplastic 
resins in this field. 

Combinations of the thermoplastic 





5 Rhonite R-1. 
® Rhoplex. 





and thermosetting resins, to obtain 
special hand of fabric, improved 
wearability, reduction jn frayin 
and special one-side effects, are be 
coming increasingly popular. They 
are also excellent binders for Dig. 
ments and, furthermore, can be used 
to produce backfilled and Coated 
fabric effects from an aqueous dis. 
persion system. 


Dyeing and Finishing 

A new development that opens up 
further possibilities for the stream- 
lining of textile processing opera- 
tions has now been introduced. This 
consists in the combination of dyes 
and finishing chemicals in one bath 
to eliminate the expensive interme- 
diate steps of oxidizing and drying 
The achievement of this simultane- 
ous procedure has been made pos- 
sible by incorporating pigments in 
conjunction with acrylic resin bind- 
ers and reactant resins so that the 
two synthetic resins each perform 
their respective function and mutu- 
ally benefit each other to give in- 
creased durability to laundering. 
Fabrics thus processed are dyed, 
stabilized, and made crush-resistant 
in one continuous operation. 

The method has had ample prac- 
tical evaluation to be considered as 
a definite field for practical applica- 
tion as more plants gear to the re- 
quired changes in machinery and 
procedure. 
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Recer’ Developments 

A new vinyl-to-cloth laminate 
(Filmtex, ‘Loscony Fabrics, Inc.,) 
combines the virtues of cloth and 
vinyl in a wide range of colors and 
patterns not previously available in 
lightweight supported films. The 
fabric has unlimited applications in 
low-cost volume merchandise in the 
housewares, juvenile, notions, and 
novelty fields. 


Lamination of nylon to vinyl on 
standard combining equipment is 
made possible by a new cement 
(Vinyl Combining Cement, D-456, 
Claremont Pigment Dispersion 
Corp.). Application of the adhesive 
in film thicknesses up to % mil is 
sufficient for good performance. 
Tests of 8-mil vinyl sheeting bonded 
to nylon tricot indicate a strength of 
40 lb. per linear inch. 


) Self-adhesive-backed vinyl fabric 
(Con-Tact, Comark Plastic Div., 
Cohn-Hall-Marx Co., developed co- 
operatively with Plastics Div., Mon- 
santo Chemical Co.) makes a deco- 
rative, waterproof, and protective 
covering for furniture, cabinets, 
walls, work areas, closets, shelves, 
or any dry, flat surface. It is avail- 
able in prints or plain colors. 


)A new 25-0z. vinyl upholstery 
(Elastic Goodallite, Goodall Fabrics, 
Inc.) has heavier knit-back cover- 
ings than anything at comparable 
price now on the market. A bur- 
nished antique finish gives the fabric 
a leather-like appearance. 


) Circular-knit cotton jersey back- 
ing (Knitkote, Wellington Sears Co.) 
gives elasticity and stretch, plus 
shape retention, to vinyl-coated fab- 
ries. Finished materials with the new 
backing stretch up to 50% in width 
and more than 10% in length. 


) Rayon-reinforced cellulose acetate 
Strapping tape (Permacel 16, Perma- 


cel Tape Corp.) is now available in 
4 variety of colors. When used on 
corrugated packing material, the 
wields 

pDirector, | earch and Development, Bolta 


Div. of General Tire and Rubber 


an werent mmarizing Recent Developments 
1 Referer were prepared by the editors. 


Resins fo, Fabric Coatings 


tape is superior to wire or steel 
strapping because it will not chafe 
through the material. 


» Breathable’ coated vinyl fabric 
is available in a unique duo-tone 
color texture (Castleton, DuPont 
Co.). As it is turned in the light, 
different patterns form on the tex- 
tured surface. When the vinyl fabric 
is used on cushions, no venting is 
needed. It is not recommended for 
outdoor upholstery, because mois- 
ture might penetrate to the inner 
cushion. 





Jusr about every plastic material 
has been used for coating fabrics, a 
process which, in general, consists 
of depositing a continuous layer of 
plastic on a textile base. The film is 
anchored to the fabric, producing, 
in effect, a laminate construction 
which has the uniformity, strength, 
and flexibility of the textile base, 
plus a plastic surface which lends 
itself to decorative effects and is im- 
pervious to moisture and many soils. 

Usually, flexibility is a funda- 
mental requirement in a coated fab- 
ric. Such is the case for upholstery, 
bookbindings, shoes, and similar ap- 
plications which constitute the major 
portion of coated fabric end use. The 
resins used are most often thermo- 
plastics and are compounded to pro- 


Inexpensive jackets fabricated of vinyl- 
coated fabric rival top-quality feather 
in appearance and performance 


Courtesy United States Rubber Co. 





resins for Fabric Coatings 


by GEORGE S. LAAFF* 


duce coatings that have minimum 
influence on the flexibility of the 
fabric base. 

For other end uses where maxi- 
mum flexibility is of secondary im- 
portance resin choice is largely gov- 
erned by other requirements. The 
polytetrafluoroethylene-glass cloth, 
silicone rubber-glass cloth, and the 
many condensation resin-fabric ma- 
terials are made with a view toward 
utilizing the special physical, chemi- 
cal, or electrical properties of the 
surface resins. The fabric in these 
applications serves primarily to in- 
crease the dimensional stability and 
to strengthen the surface coat or is 
used merely as a convenient con- 
veying surface on which to deposit 
a film of material. These svecial 
types of coated fabrics can be dis- 
cussed only superficially because 
knowledge of compounding and pro- 
duction techniques is restricted. 

The most common compounds 
used to coat fabrics are based on 
either cellulose nitrate or on the 
vinyl chloride resins. The advent, in 
1944, of dispersion-type viny] resins 
eclipsed the position once held by 
nitrate and drying-oil coatings. 


Development of Techniques 

It was with cellulose nitrate solu- 
tions that many of the techniques 
for fabric coating were developed. 
Cellulose nitrate is dissolved in sol- 
vents such as alcohols or esters and 
is compounded with fillers, flame 
retardants, plasticizers, and color- 
ants to produce a viscous solution of 
30 to 40% solids. This solution is de- 
posited on a fabric by a spreading 
machine and the fabric with its solu- 
tion coating passes into an oven. In 
the oven the solvents are evaporated 
from the wet coating and the tough, 
flexible, dry surface film remains. 

Equipment used for coating fabrics 
with vinyl is substantially the same, 
with the most notable differences in 
the heating cycle. With vinyl paste 
resins, heating accomplishes the 
evaporation of the thinner and sub- 
sequent fusing of the vinyl resin. 
The temperature for evaporating 
solvent or thinner is of a low order 
and is carried out with high air cir- 
culation. The temperature for fusing 
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vinyls is higher (280 to 400° F.) 
and no particular stress is placed on 
air circulation. 

The technique of fabric coating 
follows a basic pattern. After com- 
pounding, the coating is brought to a 
spreadable state either by solvent or 
diluent action or by heat and is de- 
posited on the fabric by a mechanism 
capable of laying down a continuous 
film of uniform thickness. The agent 
that created the softening is then re- 
moved. This last step is usually ac- 
complished by heating and subse- 
quent cooling, but in the case of 
calender coated fabrics it is just a 
cooling phase. 


Coating Processes 

Standard coating practice involves 
some special treatment for the base 
fabrics. The textile is brushed clean 
of lint and particles which might re- 
duce surface smoothness. The fabric 
is desized or otherwise treated to im- 
prove the affinity of the coating for 
the fibers. 

There are two basic techniques for 
coating fabrics—spread and calender 
coating. In addition, lamination of 
preformed film to a fabric has been 
increasingly utilized especially with 
calendered vinyl sheet and extruded 
polyethylene. To some extent, spray- 
ing and dip-coating are used. These 
methods are usually associated with 
special types of coated fabrics. 

Spread Coating—Spread coating is 
normally accomplished by either re- 
verse roll coating or by knife coat- 
ing. In reverse roll coating, a me- 


tered layer of the coating compound 
is continuously laid down on a roll. 
The layer is wiped off on the fabric 
which passes against the roll and 
in the direction opposite to the roll 
rotation. Knife coating is accom- 
plished by placing an excess of coat- 
ing compound on the fabric as it 
moves under a stationary knife. The 
knife uniformly removes the excess 
compound, permitting only a con- 
stant thickness of compound to pass 
along with the fabric into the oven. 
Tension, fabric speed, compound 
viscosity, and the angle between the 
knife face and the fabric largely de- 
termine the thickness of the de- 
posited coating. A  sharp-bladed 
knife is best adapted for producing 
a smooth thin film, while round- 
bladed knives result in heavier, less 
uniform coatings. 

Knife coaters are divided into 
three classes according to the sup- 
port given to the fabric as it passes 
beneath the knife. The “floating 
knife” system is one in which the 
fabric is pressed against the blade 
by tension alone. In the “knife over 
roll” type, the fabric is supported 
by a rubber-covered roll; the knife 
contacts the coating as an extension 
of the radius of the roll. In the “con- 
tinuous blanket” knife coater, the 
fabric is supported on a belt. The 
tension on this belt may be adjusted 
to give the same results as the float- 
ing knife type, with minimum dis- 
tortion of the fabric. 

Heavy coatings are obtained in a 
knife coating operation by multiple 


Colorful supported vinyl upholstery blends with modern interior decoration schemes; its 


smooth finish is impervious to soil and moisture and can easily be wiped clean 


Div. General Tire & Rubber Co. 


y Bolta Products, Inc 
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passes through the equipment; from 
3 to 15 separate Coatings may be 
applied. However, the developmen; 
of dispersion-type viny] resins ‘“ 
made possible single coatings tha: 
attain the final thickness, 

Calender Coating—Calender Coat- 
ing utilizes heat—rather than go|- 
vents—to bring the coating com- 
pound to a state of fluidity in which 
it can be metered onto a fabric. 4 
plastic calender consists of a stack 
of three or four large horizontal 
rolls. Each roll rotates in the direc- 
tion opposite to that of an adjacent 
roll. The distance between rolls js 
adjusted so that the plastic mass 
passing between the rolls will be 
metered to a constant thickness, The 
mass of coating compound will be 
introduced between the first and 
second roll and the flat sheet which 
emerges will cling to the second roll, 
Since a plastic material will dis- 
criminate and stick to the hotter of 
two rolls in which it is in contact, 
each succeeding roll that the plastic 
contacts will be from 10 to 15° F. 
hotter than that of the previous 
one. The fabric is passed between 
the last and next to the last roll in 
the calender. The sheet of compound 
is laid onto the fabric as they both 
pass through this last nip. By ad- 
justing the opening of this last nip, 
the compound may be driven partly 
into the fabric to produce a bond. 
Because the texture of the fabric 
marks through to the top surface 
when the coating is driven in, the 
calendered sheet is sometimes laid 
down on fabric that has previously 
been treated with an adhesive. This 
manner of coating will produce a 
very smooth surface and the coating 
can be extremely thick. Calgnder 
coating methods are the most suited 
for heavier coatings. 


Resins 
Practically every resin has been 
used as a fabric coating material but 
the following are most common: 
Acrylics—These resins are used 
primarily as paper and leather coat- 
ings and are sometimes used om 
fabrics. Acrylics are applied from 


solvent or latex systems by conven- 
tional coating methods. baking 
operation subsequent to t solvent 
evaporation improves gloss, hard- 
ness, and the adhesion of the coat- 
ing. Acrylic coatings ar« iracter- 
ized by high light t mission, 
heat and light stability 1 good 

pounds 
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water, alcohol, weak 


resistance | . 
| -alies. Acrylics are most 


: and al: 
r used «s modifiers for vinyls, 
cellulose nitrate, cellulose acetate, 
and ethyl cellulose. They are com- 
patible with phthalate and phosphate 
plasticizers. : ‘ 
Cellulose Acetate—This material 


is used for artificial leather coatings 
and is applied in solution form on 
conventional equipment. Acetone is 
commonly used as the solvent and 
the coatings are characterized by 
translucency, high gloss, good heat 
resistance, slow burning, and good 
water and alkali resistance. 

Cellulose Acetate Butyrate—This 
compound is not extensively used 
as a coating but some work is being 
done by hot-melt spreading as well 
as by conventional knife-solution 
techniques. Cellulose acetate buty- 


‘rate is compatible with phthalate, 


phosphate, and sebacate plasticizers, 
and finds some use as a modifier for 
other coating compounds. 

Cellulose Nitrate—This form of 
coating compound is by far the most 
common of the solution types. Knife 
or roller coating is the usual method 
of application. Cellulose nitrate is 
compounded with castor oil or some 
other suitable plasticizer; other com- 
patible resins, fillers, and colorants 
are also incorporated. Cellulose 
nitrate coatings are somewhat sensi- 
tive to light, especially if pigmenta- 
tion is low. The compounding re- 
quired to decrease flammability 
often affects adversely other physi- 
cal and chemical properties. 

Chlorinated Rubber—This ma- 
terial is used as a coating primarily 
to bring about flame- and water- 
proofness in a fabric. Application is 
usually by squeeze rolls. 

Ethyl Cellulose—This compound 
is finding increasing application in 
the fabric coating field. It is used as 
the principal ingredient or as a 
modifier with another compatible 
base resin. Application is usually by 
knife-solution techniques but some 
hot-melt coatings are being made. 
Solvents for ethyl cellulose are usu- 
ally toluol, xylol, or solvent naph- 
thas. This resin is compatible with 
sebacate plasticizers. Ethyl cellulose 
coatings have good heat and light 
stability and can be compounded to 
Possess excellent flame resistance 
and low-temperature properties. 

Polyan de-Epoxy — Conventional 
Coating methods are utilized for 
forming the film, followed by sol- 
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vent evaporation and curing. Poly- 
amides are compounded with epoxy 
resins. The coatings developed have 
excellent solvent resistance, good 
light stability, and high service tem- 
peratures. They burn slowly and re- 
sist oils, alkalies, and weak acids. 

Polyethylene—This plastic is not 
a common fabric coating material 
but it may be applied as a hot melt 
or from a hot solution by conven- 
tional spreaders. Some recent work 
involves the lamination of hot ex- 
truded polyethylene sheet to fabric. 
The increasing availability of this 
resin, coupled with successful efforts 
in cross-linking by radiation, give it 
promise as a coating material. The 
development of high molecular 
weight polyethylene enhances the 
potential as an important coating 
material. Polyethylene coatings have 
excellent water and low-temperature 
resistance. Electrical properties are 
outstanding. 

Silicones—These resins are used 
primarily on glass fabrics to give ex- 
cellent electrical insulating proper- 
ties at high temperatures. 

Polytetrafluoroethylene — Teflon- 
coated glass fabrics are utilized in 
applications where chemical inert- 
ness is required. The coatings have 
excellent resistance to acids and 
alkalies and their service tempera- 
ture is extreme, ranging from —100 
to +250° C. 

Polyvinyl Acetate—Fabrics coated 
with this resin find use in raincoats. 
Coating is done with roller or knife 
spreaders, the compound being dis- 
solved in ketones, esters, and alco- 
hols. Vinyl acetate is compatible 
with tartrate, phthalate, and phos- 
phate plasticizers. The coatings are 
clear, slow burning, and resist dilute 
acids and alkalies. Vinyl acetate is 
often incorporated as a modifier in 
cellulose nitrate coating compounds. 

Polyvinyl Chloride—This type of 
coating is the most versatile and 
widely used. Polyvinyl chloride may 
be applied as a solvent compound, a 
diluent thinned paste, a _plastisol 
paste, or as a plasticized calendering 
compound. Vinyl chloride or high 
chloride copolymers are soluble in 
ketones and low molecular weight 
resins of this type may be com- 
pounded in solvent and spread by 
knife or roller. The coatings devel- 
oped are not as strong as vinyl 
chloride coatings made by other 
methods in which higher molecular 
weight resins are used. 


Diluent-thinned pastes offer wide 
compounding latitude to the knife 
and roll coater. These resins, of very 
fine particle size, are mixed with 
plasticizers, stabilizers, fillers, and 
colorants. The plasticizers do not 
dissolve the resin at room tempera- 
ture, so the resulting paste is diluted 
with a liquid organic thinner to 
spreading consistency. After coating, 
the thinner is evaporated from the 
film. The coated fabric then passes 
to a higher heat stage (300 to 400° 
F.) where fusion of the resin in the 
plasticizer is accomplished. The dil- 
uent-thinned pastes permit wide 
choice of plasticizer-resin ratios, 
resulting in a variety of possible de- 
grees of hardness. 

Plastisols are similar to diluent- 
thinned pastes except that plasti- 
cizer concentration alone is used to 
bring the compound to a spreading 
consistency. The resulting coatings 
are normally softer than the diluent 
thinned pastes. Since plasticizer- 
resin ratios are fixed by viscosity 
considerations in the coating com- 
pound, the latitude for the various 
hardnesses that can be obtained is 
restricted. 

Calender-applied vinyl chloride 
coatings offer the widest choice to 
the compounder. The coating com- 
pound may be modified with other 
resins and with any plasticizer used 
in organosol or plastisol coating and 
with many which cannot be used in 
such compositions. 

Vinyl chloride coatings have good 
heat and light stability, and excel- 
lent flexibility and abrasion char- 
acteristics. They are exceptionally 
soil resistant and show good resist- 
ance to acids and alkalies. On pro- 
longed contact, oils will leach the 
plasticizer, which may lead to em- 
brittlement. 


References 
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coating materials and methods of 
application. For sources of coatings, 
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“Calendering or spread-coating,” 
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ERN Priastics 32, 110 (Feb. 1955). 
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Recent Developments 

» Styrene-butadiene latices (Kop- 
pers Co., Inc.) are available in five 
different copolymer ratios for closely 
controlled formulations. The latices 
have high solids content, excellent 
mechanical and chemical stability, 
low viscosity, and fine particle size. 
The latices are clear with good sur- 
face adhesion, exhibit excellent 
chemical, water, and solvent resist- 
ance, are low in tack, and are also 
distinguished by high gloss and good 
color stability. 


» Two paint vehicles based on epoxy 
(Epon) resins have been developed 
for use in odorless flat wall paints. 
Both offer ease of preparation, 
greater freedom from odor, excellent 
working properties, leveling, non- 
penetration, durability, and low cost. 
The first vehicle (Epon A-300, Shell 
Chemical Corp.), thinned with low- 
odor mineral spirits and having the 
higher resin content, will be used for 
its excellent scrub resistance, supe- 
rior non-penetration and holdout, 
and shorter cooking time. The sec- 
ond vehicle (Epon A-301), thinned 
with odorless mineral spirits and 
having the higher oil content, has al- 
most complete lack of odor and is 
somewhat lower in raw material 
cost. 


» A new primer-sealer (ARCCO C 
905, American Resinous Chemicals 
Corp.) is designed as an undercoat 
for interior surfaces such as un- 
painted old or new plaster or wall- 
paper, or old or uneven painted sur- 
faces. It seals the surface and insures 
excellent hiding. The primer dries in 
one hour on most surfaces, permit- 
ting the application of gloss or flat 
finish on the same day that the 
primer is applied. 


» A copolymer resin (Cycopol 340- 
18, American Cyanamid Co., Plastics 
and Resins Div.) in low odor solvent 
is designed as a vehicle for interior 
white enamels. Its outstanding char- 
acteristics are superior gloss and 
gloss retention, high solids andd high 


* Technical Director, Eastern Div., Reichhold 
Chemicals, Inc 

Paragraphs summarizing Recent Developments 
and References were prepared by the editors 
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refractive index, excellent color and 
color retention, and infinite solubil- 
ity in aliphatic hydrocarbon solvents. 
Another copolymer resin (Cycopol 
341-17) combines very fast drying 
speed with excellent solubility in 
aliphatic solvents. It is suggested for 
floor sealers, paper coatings, poly- 
styrene coatings, implement enam- 
els, and traffic paints. 


» A series of strippable, protective 
coatings (Thermo-Cote, Ernst Bis- 
choff Co., Inc.) for metal parts resists 
corrosion, humidity, abrasion, rough 
handling, scratches, and salt water. 
One inexpensive coating (Thermo- 
Cote D) gives good, all-around pro- 
tection against rust, abrasion, and 
damage. It is a light amber, clear 
transparent covering compounded 
from high quality, rust-inhibiting 
oil, and is practically odorless and 
fumeless in use. A water-white 
transparent coating (Thermo-Cote 
K) provides excellent corrosion and 
abrasion resistance. This quality 
compound allows complete observa- 
tion and inspection of the coated 
parts. 


>» New epoxy coatings (Perma-Skin, 
Dennis Chemical Co.) contain cata- 
lysts that provide, in an air-dry sys- 





Courtesy Reichhold Chemicals, Inc. 


Wall enamels based on alkyds possess 
durability and good color retention 





by F. A, SMILES* 


tem, properties previously obtain. 
able only with high-temperature 
baking. The coatings have excellent 
adhesion, abrasion resistance, tough. 
ness, flexibility, acid and alkali re- 
sistance, and solvent resistance. They 
permit coating of items impractical 
to bake, such as chemical proces: 
equipment, water towers, tanks, and 
floors. 


> A new series of plastisol metal 
coatings (Denflex, Dennis Chemica! 
Co.) includes a one-coat primer that 
tightly bonds the plastisols to metal 
surfaces such as steel, copper, brass, 
aluminum, or galvanized iron. The 
primer (Denflex No. 2386) may be 
applied by brushing, dipping, roller 
coating, or spraying. After air dry- 
ing, the plastisol finish is applied and 
baked. The outstanding properties of 
the coatings are resistance to weath- 
ering, abrasion, and corrosion. They 
are suggested for use on tool han- 
dles, tank linings, outdoor furniture, 
and air conditioner cabinets. 


>» An emulsifiable polyethylene coat- 
ing for glass containers (A-C, Se- 
met-Solvay Petrochemical Div., Al- 
lied Chemical & Dye Corp.) can be 
sprayed on the inside and outside of 
irregular shaped bottles. Stable, 
clear emulsions may be obtained 
even in formulations containing up 
to 40% solids. As a coating on the 
inside of glass bottles, this low- 
molecular-weight polymer promotes 
slip for such foods as catsup. On the 
outside of containers, the film pre- 
vents scratches that reduce strength 
and spoil the appearance of the glass 
Clarity of the glass is unimpaired. 


» Protective coatings with outstand- 
ing adhesion to ferrous and non- 


ferrous metals, concrete and plaster 
surfaces, and woods (Venom Epoxy 
Finishes, Corrosion Chemical Co. 0! 


America) are said to bond “into,” 
not over, a surface. In addition, these 
materials have excellent flexibilit 
and weathering properties: ‘ney a" 
resistant to salt spray, most organs 
and inorganic acids, alka! chemi- 
cal salts, and solvents. 1 se fin- 
ishes are polymerized at 
perature (70° F.) by ad 


tem- 


otf a 
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catalyst and Jl dry tack-free in 4 
to 6 hr. harc in 24 to 36 hr., and 


completely ed in 7 days. Rapid 
cure can be btained by baking in 
high tempera ‘ure ovens. 


p A hot-sp vinyl (Prufcoat Lab- 
oratories, Inc.) gives an increased 
glm build-up per spray coat and a 
significant reduction in overspray 
losses. The material will give more 
than 5 mils in a single spray pass 
coat and, with multiple sprays, can 
be applied in thicknesses from 10 to 
15 mils without runs or sags. Hot- 
spray vinyl application is carried out 
at low fluid tank pressures of 15 to 
2 p.s.i. and low atomizing pressures 
of 20 to 40 p.s.i. 


) An aluminum neoprene coating 
(+342 Corrocote Aluminum Neo- 
prene, Chemical Coatings and Engi- 
neering Co.), designed to protect fer- 
rous metals against atmospheric cor- 
rosion, combines the chemical and 
weather resistance of neoprene with 
a reflecting, non-fading pigment. The 
coating is elastic, with low moisture 
or chemical permeability, and can be 
applied in thicknesses up to 0.002 
inch. The applied coating resembles 
aluminum and can also be tinted. It 
is self-curing at room temperature. 


) An acrylic resin emulsion (Rho- 
pler AC-33, Rohm & Haas Co.) is 
used in the production of exterior 
coatings for masonry. Paints based 
on the emulsion are easy to apply 
with wide brushes, show excellent 
adhesion and hold-out properties, 
and can be recoated in some 30 min. 
to 2 hours. The paints resist water 
spotting and chalk slowly to give a 


smooth, uniform surface for repaint- 
ing, 


> A vinyl chloride-vinyl acetate co- 
polymer (Plasti Spray, Progressive 
Industries, Inc.) is applied to roofs, 
walls, canopies, ete., including such 
materials as wood, building boards, 
stucco, brick, cinder block, concrete, 
and metal, to form a long lasting, 
completely waterproof  jointless 
“Skin” which follows the movements 


‘structures without being ruptured. 
“ls Material is applied in thick- 
nesses from 5 mils to % in. with a 
‘pray gun working at 60- to 80-Ib. 
Pressure. It cures as soon as sprayed 
°y solvent cvanoration to form a 
Nexible sh.cting with a tensile 
‘trength of over 1000 p.s.i. and an 
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Courtesy Rohm & Haas Co. 


Acrylic-based coatings provide smooth, 
uniform surface for rough masonry 


elongation of over 200 percent. The 
material is self-extinguishing and 
the manufacturer claims that the 
coating reduces the penetration of 
radioactive radiation into the sur- 
face to which it is applied. 


>» A new vinyl] based, leatherlike fin- 
ish (Armorhide, John L. Armitage 
& Co.) has unusually high abrasion 
and chemical resistance. It has ten 
times the abrasion resistance of the 
finest baked-on enamels and wrinkle 
finishes. Grease, chemicals, oil, and 
perspiration can be wiped off with- 
out leaving smudges. The finish can 
be sprayed at 60% solids, permits 
quick application of film thicknesses 
up to 15 mils, and fuses at 350° F. 
after 15 minutes. 


>» Extremely fast baking speed, ex- 
cellent hardness, exceptional soap 
resistance, outstanding gloss and 
color retention, and wide compati- 
bility with alkyds are claimed to be 
properties of a new melamine-for- 
maldehyde polymer (Uformite MM- 
47, Rohm and Haas Co.). It is rec- 
ommended for the production of in- 
dustrial baking enamels used on 
automobiles, metal appliances, wash- 
ing machines, cabinets, and venetian 


blinds. 


» Non-toxic and non-flammable, a 
vinyl plastisol (Kylon, Polymer Dis- 
persions Co.) has good low-tem- 
perature characteristics and good 
tensile strength. It can be bonded 
during fusion to a wide variety of 
surfaces when latex primers (Ky- 


lon) are used. It is used as a paper 
coating, a dipping compound, and 
for foaming, and may also be used 
for free-film casting. 


>» Excellent dielectric properties are 
claimed for a new coating (Micro 
Lite ML 88, Radar Relay, Inc.), 
which cures at room temperature 
and may be applied by brushing, 
dipping, or spraying. The coating re- 
sists abrasion and has excellent 
high- and low-temperature charac- 
teristics with no cracking or break- 
ing under flexing at —65° F. It has 
a wide range of application, includ- 
ing waterproofing automobile igni- 
tion systems, protecting wire har- 
nesses and panels. subject to 
abrasion, protecting battery termi- 
nals, and encapsulating resistors, 
transformer windings, and _ relay 
coils. 


» A process for hardening coatings 
of inks, paints, and _ varnishes 
(Chem-Dry, Meyercord Co.) is 
based on the chemical reaction be- 
tween sulfur dichloride vapor and 
the vehicle of the coating. It is par- 
ticularly effective for printing or 
finishing plastics sheets and articles. 
At room temperature, it produces in 
a few seconds or minutes a harden- 
ing action that would normally re- 
quire hours of air drying or baking 
at elevated temperatures. 


> An ink for identification markings 
(No. 400 Wet Surfaces Ink, Organic 
Products Co.) can be applied to wet 
surfaces of plastics and metals with 
an ordinary rubber stamp and pad. 
Drying is fast because the ink “wa- 
ter-sets.” 


» A new polyvinyl acetate emulsion 
(Nopeo 1572-R, Nopco Chemical 
Co.) functions as an important com- 
ponent in compounding paints, and 
is also of use in the paper, textile, 
cement, woodworking, leather, ce- 
ramics, and glass industries. 





Many coatings commonly used 
on a variety of surfaces require 
that the surface first be prepared 
mechanically and then covered with 
a primer that serves the dual pur- 
pose of protecting the surface to 
which it is applied and preparing 
this surface for the final finishing 
coat. The formulation will vary 
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greatly, depending upon the primer 
function. 

House Paint Primer—The primary 
function of this product is to seal the 
bare wood or previous paint so as to 
minimize the penetration of the final 
house paint and provide the best 
painting surface. The formulation of 
a house paint primer involves the 
use of titanium dioxide, white lead, 
and extended pigment. The vehicle 
is composed of approximately 55 to 
60% raw linseed oil, 30 to 40% 
bodied oil, and 5 to 8% of resin on a 
solids basis. The resin is introduced 
as ester gum or a short-oil varnish 
in order to impart hardness. 

Corrosion-Resisting Primers—The 
terminology is self-explanatory. The 
sub-stratum is generally iron or 
steel, although both aluminum and 
magnesium for aircraft work are 
primed for protection. For the pro- 
tection of iron or steel, both red lead 
and zinc chromate primers are used. 

Red lead primers are prepared us- 
ing linseed oil, a fast-drying varnish 
base, or an alkyd base as the vehicle. 
Generally, for rusted or poorly pre- 
pared steel, a red-lead linseed-oil 
paint is recommended, since the oil 
penetrates the rust and prevents fur- 
ther oxidation by displacing the 
moisture and oxygen. Primers based 
on synthetic quick-drying vehicles 
have a tendency to bridge over the 
rust spots, permitting the corrosion 
to continue underneath the paint 
film. 

Zinc chromate primers are very 
effective, due to the passive action 
of the chromate ion. It is necessary 
that a synthetic resin vehicle be used 
and that the metal be properly 
cleaned for the best performance. 
Because of the difference in specific 
gravity between zinc chromate (3.50) 
versus red lead (8.73), the United 
States Navy has utilized the rust- 
inhibiting properties of zinc chro- 
mate with a saving in weight for 
both naval ships and aircraft. 

Galvanized steel is difficult to paint 
because of poor adhesion to the 
electrolytic zinc. Also, minute pores 
in the zinc coating allow moisture to 
reach the steel with subsequent rust- 
ing. Zine oxide primers provide the 
necessary adhesion with a satisfac- 
tory surface for top coat application. 
The vehicle selected depends upon 
the drying time required and the type 
of finish coat selected. Linseed oil, 
alkyd resins, and phenolic varnishes 
are all suitable vehicle selections. 
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Specialized Primers—The auto- 
motive trade requires primers that 
perform satisfactorily as defined but 
which, in addition, must meet pro- 
duction line requirements. Basically, 
this type of primer has iron oxide 
as the main pigment. The vehicle de- 
pends upon the finishing schedule. 
For the automotive companies using 
baked synthetic enamels, the vehicle 
is generally an alkyd-urea combina- 
tion. Cellulose nitrate lacquer vehi- 
cles are also widely used by automo- 
tive manufacturers. It is generally 
required that these primers with- 
stand mechanical sanding prepara- 
tory to the final coat application. 
Special coatings called primer-sur- 
facers are also used. These coatings 
must serve as primers, sanding read- 
ily to yield a smooth base for the 
topcoat. Primer-surfacers are also 
used for the priming of wooden ob- 
jects where sealing action is re- 
quired. 

The priming of home appliances, 
such as refrigerators and washing 
machines, presents a different prob- 
lem. The refrigerator primer uses 
titanium dioxide and zinc oxide as 
pigments with alkyd-urea or alkyd- 
melamine combinations as vehicles. 
This is a baking type of primer re- 
quiring very little sanding. In the 
case of washing machines, the prob- 
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Abrasion test of vinyl coating used in dashboard panel, above. After 4° 
under a 17H emery wheel standard Tabor Abrasor test, panel coated wi!’ 
finish showed little sign of wear (top). Hardiest of standard baked enc 
ishes tested began to show signs of white metal primer underneath afte 
lutions; others wore through after 88 and 497 revolutions of abrasiv« 






lem of alkali resista; 


. iS Of prime 
importance. The us« ePOxy-ures 
or epoxy-melamine vehicles results 
in primers possessing excellent 3] 


kali resistance with u; usual flexibj]. 
ity and adhesion. 


Paint 

Paint is defined generally as g dis- 
persion of pigments, usually Opaque, 
in a vehicle or binder. This is a yer, 
broad ‘definition and coy ' 


ers surface 








Courtesy Bake 
Dashboard panel (top) is coated with 
vinyl for resistance to wear; coating 
is formulated to create wrinkle finish 
with leather grain texture (bottom) 
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coatings in g* -ral. The specific pur- 
of the p. nt is generally incor- 
porated as Pé of the nomenclature. 

House Po —This represents a 
large volume { material used on the 
exterior of mes for both protec- 
tion of the s -surface and for vis- 
ual appearance. 

For exterior wood finish, the gen- 
eral formulation is a mixture of ti- 
tanium dioxide, zine oxide, basic car- 
bonate of white lead, and magnesium 
silicate dispersed in a vehicle. The 
vehicle portion consists of linseed 
oi, mineral spirits, and metallic dri- 
ers. By the selection of the proper 
grade of titanium dioxide, colored 
house paints with good color reten- 
tion on exposure can be made. The 
ratio of pigments and pigment-to- 
vehicle are carefully adjusted to give 
a paint that will chalk sufficiently to 
be “self-cleaning,” have enough per- 
meability to allow the transfer of 
moisture, and exhibit good durabil- 
ity. In recent years, the trend has 
been toward “fume-proof” house 
paints that eliminate the use of lead 
compounds. 

For masonry and asbestos shingles, 
the problem of alkalinity of the 
surface has led to the development 
of various types of paints. From a 
solvent phase, chlorinated natural 
rubber and copolymers of styrene- 
butadiene paints have been used 
with success. From an aqueous phase, 
alkyd and polyvinyl acetate emul- 
sions perform very satisfactorily. 


Flat Wall Paints 


This application represents the 
largest volume of coatings sold. In 
the past, paints formulated with oils 
and solvents were the only type 
available. With the introduction of 
styrene-butadiene latices, water- 
thinned paints became very popular, 
causing a marked change in the in- 
terior decoration field. The emulsion 
paints offered the householder an 
easy brushing paint with excellent 
hold-out over surfaces of varying 
porosity. Also, because of the high 
sheen and more impervious surface, 
it was possible to remove stains by 
washing. Other features were quick 
dry, no “paint” odor, and easy clean- 
up of painting tools. 

As with all coatings, the water- 
thinned paints have definite disad- 
vantages as well as the previously 
listed advantages. Because of their 
quick dry, ‘hese paints have a greater 
tendency to show lap marks. This is 


Resins for <oatings 


an important consideration when 
painting a large wall area as the lap 
(or intersection of the two freshly 
applied paints at different time inter- 
vals) will show a difference in color 
and a higher gloss. The hiding power: 
or covering quality of latex paints is 
very poor, requiring at least two 
coats. The angular sheen is high, be- 
ing more in the semi-flat range. The 
adhesion properties of latex paints 
to the sub-surface are only fair. Sty- 
rene-butadiene latices are used in 
the largest volume for emulsion 
paints. With these latices, the film 
remains “tender” for approximately 
30 days until oxidation takes place. 
During the 30-day period, the film 
can be removed if washed. Although 
emulsion paints do not have a typi- 
cal “paint” odor, they do have odor. 
Styrene-butadiene also yellows on 
aging, which is an objectionable fea- 
ture. 

In order to overcome some of the 
inherent weaknesses in latex paints, 
other types of latices, such as plasti- 
cized polystyrene, acrylic, and poly- 
vinyl acetate, are receiving consid- 
erable attention. 

The competition of latex paints has 
brought about changes in the gen- 
eral flat wall paint field. Alkyd re- 
sins, using odorless or low-odor sol- 
vents, have provided working tools 
for the development of flat wall 
paints having the general advantages 
of latex paints and overcoming the 
disadvantages. Alkyd-base flats have 
a truly flat finish, wash easily, and 
possess high hiding power and ex- 
cellent adhesion. With odorless sol- 
vents, the objectionable paint odor 
has been considerably reduced. By 
controlling the evaporation rate of 
the solvent system, the lap time can 
be controlled. The brushing proper- 
ties and the ability to hold out over 
surfaces of varying porosity are not 
equal to latex paints. Also, it is still 
necessary to use solvents for clean- 
ing painting tools. 


The term generally refers to pig- 
mented coatings possessing high 
gloss. Semi-gloss or lower sheen 
paints are also included in the 
enamel category. The application of 
enamels covers a wide field and the 
formulations vary considerably, de- 
pending upon the use and selling 
price. 

A large volume field is for interior 
and exterior household enamels. For 


the best quality, a typical architec- 
tural interior white enamel will be 
composed of titanium dioxide pig- 
ment in an alkyd vehicle. Since color 
retention is very important, an alkyd 
made from soybean oil would be 
the logical choice. Colored interior 
enamels contain either alkyd resins 
or varnishes made from modified 
phenolic, maleic, or pentaerythritol 
resins, with or without linseed oil, 
combinations. 

Exterior colored enamels for house 
trim, outdoor furniture, and similar 
applications generally contain alkyd 
resins, with or without linseed oil, 
in order to give the best durability 
characteristics. 

Automotive enamels are classified 
as baking synthetics. A soybean- 
oil-modified alkyd of approximately 
40% phthalic anhydride content 
combined with 5 to 20% of urea- 
formaldehyde or melamine-formal- 
dehyde resin is a typical formulation 
for the vehicle portion. When baked, 
this type of enamel shows outstand- 
ing durability and very good gloss 
retention; both factors are important 
considerations in the development of 
a good car enamel. 

For air-drying automotive enam- 
els used for refinishing, the vehicle 
portion consists of 66 to 80% of me- 
dium phthalic alkyd (35% phthalic 
anhydride) with 20 to 34% of a 
phenolated alkyd. The addition of 
the phenolated alkyd gives good 
through-dry characteristics, high 
gloss, and resistance to water-spot- 
ting. 

Refrigerator and washing machine 
enamels have special requirements. 
In the case of refrigerators, the coat- 
ing must have excellent color reten- 
tion, resistance to butter, orange 
juice, and other foods, and resistance 
to cleaning compounds, with the 
hardness associated with vitreous 
enamel. This is obtained by the use 
of high phthalic, nondrying-oil- 
modified alkyds with 30 to 40% of 
urea-formaldehyde or melamine- 
formaldehyde resins. Conversion of 
the resins is accomplished by baking 
at temperatures between 250 and 
350° F. 

Resistance to soaps and detergents, 
good color retention, and hardness 
are properties associated with wash- 
ing machine enamels. Again, non- 
drying alkyds with melamine-for- 
maldehyde or triazine-formaldehyde 
resins are used. Epichlorohydrin- 
bisphenol esters and epoxy resins 
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modified with urea and melamine 
resins also find application in this 
field. 


Varnishes 


The term varnish is rather vague; 
in general, a varnish may be defined 
as a homogeneous transparent or 
translucent liquid. It is, in essence, 
the vehicle portion of the paint with- 
out pigment. Varnishes can be 
classified into two types—oleores- 
inous and spirit varnishes. 

The oleoresinous varnishes are 
basically mixtures of resin, oil, thin- 
ner, and drier, which cure by a com- 
bination of oxidation and polymeri- 
zation. The variations of these ingre- 
dients yield coatings with different 
performance characteristics. Var- 
nishes are described as short, medi- 
um, and long, referring to the oil 
length. The oil length is the number 
of gallons of oil per 100 lb. of resin. 
A short-oil varnish—such as those 
used for furniture finishes—dries 
rapidly, polishes to a high gloss, and 
has only fair flexibility. A long-oil 
varnish is generally used for exter- 
ior coatings where durability, flexi- 
bility, and water resistance are 
prime factors. 

Resins selected for specific per- 
formance characteristics include the 
following: 

Pure Phenol-Formaldehyde Resin 

Flexibility 

Alkali resistance 

Water resistance 

Durability 
Phenol-Formaldehyde Resin Mod- 
ified With Ester Gum 

Dry 

Hardness 

Gloss 
Maleic-Modified Ester Gum 

Dry 

Solvent release 

Color retention 

Gloss 
Ester Gum 

Low cost 

Gloss 

The oil portion of the varnish also 
influences performance. China wood 
oil (tung oil) produces varnishes 
with the best drying characteristics 
and water and alkali resistance. De- 
hydrated castor oil displays unusual 
flexibility and color retention prop- 
erties. Other natural oils used are 
linseed, fish, and oiticica. Along with 
the dehydration of castor oil to make 
a drying oil, chemical treatments 
have produced faster drying and 
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more rapid bodying oils. Through 
maleic treatment, linseed and soy- 
bean oils approach the drying speed 
and hardness of conjugated oils. Also 
by reacting soya or linseed fatty 
acids with maleic anhydride and 
esterifying with higher polyhydric 
alcohols, such as pentaerythrietol, 
drying oils with outstanding charac- 
teristics can be obtained. 

A spirit varnish is simply a resin 
dissolved in a solvent. The usual 
significance of this term is that the 
solvent be alcohol. In this type of 
varnish, drying is accomplished by 
solvent evaporation only. For ex- 
ample, a 5-lb. cut of shellac is a solu- 
tion of 5 lb. of shellac in 1 gal. of 
denatured alcohol. When the solvent 
leaves the film, the hard, tough, ad- 
herent shellac remains. Other alco- 
hol-soluble resins used are manila 
yum, zein, and synthetic resins. Ap- 
plications of this type of varnish are 
in label varnishes, wood sealers, as- 
phalt sealers, etc. Actually, spirit 
varnishes are misnamed and should 
be classified under lacquers. 


Lacquers 


A lacquer is a coating that dries 
or hardens by evaporation of the 
solvent. By usage, it is associated 
with a solution containing cellulose 
nitrate. One of the outstanding fea- 
tures of this coating is its rapid dry. 











Courtesy B. F. Goodrich Chemica! Co 


Easily cleaned with soap and water, vinyl protective coating renders wallpaper impervi- 
ous to penetration by dirt, ink, crayons, grease, and other staining materials 


The basic formation of a lacquer 
coating incorporates cellulose ni- 
trate, resins, plasticizers, solvents, 
and thinners. The function of each 
ingredient is dependent upon the 
purpose of the coating. The resin 
portion promotes adhesion, increases 
solids content, and improves gloss 
and durability. The basic function 
of the plasticizers is to increase flexi- 
bility and improve adhesion. The 
cellulose nitrate is a hard, horny 
film-former with poor gloss, poor 
flexibility, and poor durability. The 
thinners and solvents used in lac- 
quers must be carefully selected 
(See Solvents chapter p. 350.) 

One of the largest outlets for lac- 
quer coatings is the furniture indus- 
try. After the wood has been stained 
and filled, a lacquer sealer is applied 
to seal the small pores of the wood 
and thus prevent penetration of the 
final coats. Speed of drying and ease 
of sanding are of prime consideration 
in this type of coating. In order to 
obtain fast dry and good sanding, the 
resins selected for use are maleic- 
modified ester gums. This type of 
resin with its high melting point re- 
leases solvents rapidly. If this were 
not accomplished, cloggin 
ming of the sandpape: 
experienced. 

Sanding agents are us 
able the sealer to be s: 
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without scratching 


uri 
> also act as lubricants 
io prevent c\ -ging and gumming of 
the sandpap: Zine stearate is prob- 
ably the m‘ widely used sanding 


agent, althou.h other metal soaps 
containing siaric and palmitic acids 
iso find application. By proper ad- 
justment of the cellulose nitrate, 
maleic resin, plasticizers, and sand- 
ing agents, a lacquer sealer will air 
dry to sand easily and smoothly in 
3 min. to 2 hr. and provide adequate 
adhesion for the final coats. 

A wood lacquer should give a full, 
rich film with excellent flexibility 
and good abrasion resistance. It is 
also necessary that the films be oil- 
or water-rubbed and polished. 
Clear, glossy, wood lacquers are 
generally formulated with cellulose 
nitrate, maleic resin, nendrying 
alkyd resin, and plasticizers. The 
maleic resin affords fast solvent re- 
lease and hardness of film so that 
the lacquer can be rubbed and pol- 
ished. The nondrying alkyd acts as 
a permanent plasticizer for the cellu- 
lose nitrate, in addition to improving 
gloss and color retention. Plastici- 
zers, such as oils and non-volatile 
esters, increase the flexibility and 
adhesion. Typical plasticizers are 
blown linseed oil, raw and blown 
castor oil, dibutyl phthalate, dioctyl 
phthalate, and tricresyl phosphate. 

The development of cellulose ni- 
trate lacquer coatings after World 
War I enabled automobile manufac- 
turers to reduce finishing times from 
days to hours. The use of nondrying 
alkyd resins and plasticizers with 
cellulose nitrate gives the best dura- 
bility. This type of coating polishes 
to a full deep gloss. 

Lacquer coatings find application 
as metal primers, primer-surfacers, 
and gloss enamels. Glossy, flexible 
paper lacquers are used to protect 
and decorate labels, maps, wallpaper, 
and other paper products. Specialty 
‘acquers include such products as 
airplane dopes, leather coatings, nail 
polish, ete. 

As _ previously stated, the film- 
former most extensively used in lac- 
quers is cellulose nitrate. Other 


cellulose derivatives, however, are 
‘i commercial use, such as acetate, 
butyrate, and ethyl cellulose. 


Vinyl Coatings 


Viny] ‘ins are thermoplastic, 
neutral, n-oxidizing compounds. 
Available materials include poly- 
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vinyl acetate, polyvinyl chloride, 
copolymers of acetate and chloride, 
and polyvinyl butyral. The copoly- 
mer resins find the greatest applica- 
tion in the surface-coating field. The 
drying character of vinyl lacquer is 
similar to cellulose nitrate lacquers, 
in that the film is formed by solvent 
evaporation. In contrast to cellulose 
nitrate, however, vinyl copolymer 
resins possess such outstanding 
properties as excellent toughness 
and flexibility; lack of odor, taste, 
or toxicity; resistance to attack by 
alkalies, acids, alcohols, oils, greases, 
and aliphatic hydrocarbons; water 
white color; no embrittlement on ag- 
ing; and excellent durability proper- 
ties. 

The type and structure of the co- 
polymer resins determine their com- 
patibility with plasticizers and other 
film-formers. As a general class, the 
vinyl copolymers have good com- 
patibility with ester-type plastici- 
zers, such as dibutyl phthalate and 
dioctyl phthalate, which are actual 
solvents for the resins. The compati- 
bility with oils and alkyd and 
phenolic resins is very limited except 
for a few special resins of the vinyl 
type. 

For coating applications, the vinyl 
resins are dissolved in ketones, 
esters, or chlorinated hydrocarbons. 
A solution of this type has a definite 
disadvantage in that the actual solids 
content at workable coating viscosity 
is low. In order to overcome this dis- 
advantage, vinyl resins are applied 
as organosols and plastisols. An or- 
ganosol is a dispersion of vinyl resin 
in a liquid, permitting a considerably 
higher vinyl content to be handled 
at workable viscosity. The liquid 
components of organosols are classi- 
fied as dispersants and diluents. The 
dispersants are polar compounds 
which form strong attachments to 
the resin, aiding in the wetting and 
dispersing of the resin. Ester plasti- 
cizers are typical dispersants. Di- 
luents are usually aromatic or ali- 
phatic hydrocarbons. The diluents 
modify the swelling and wetting 
characteristics of the dispersants and 
lower both the cost and the viscosity 
of the liquid portion. 

Plastisols are dispersions of finely 
divided vinyl resins in liquid plasti- 
cizers. Again, high vinyl solids are 
obtained at workable viscosities. In 
both organosol and plastisol coat- 
ings, the resin is fused to a continu- 
ous film by the application of heat; 


the usual temperature is 350 to 
375° F. 

Special vehicles have been devel- 
oped for wrinkle finishes, hammer 
finishes, spatter finishes, coatings for 
plastics, crystal finishes, interior can 
coatings, exterior can coatings, 
chemical-resistant finishes, and nu- 
merous other types. 
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Resins for Adhesives 


Recent Developments 


>» Thermosetting adhesives in a new 
series (Duro-Lok, National Ad- 
hesives) have 2 to 7 day stable 
working periods, coupled with fast 
hot or cold press curing times. The 
adhesives eliminate catalyst addi- 
tion and proportioning. They , bond 
metal, wood, rubber, plastics, and 
fire brick to other similar and dis- 
similar surfaces. 


» A fast-drying transparent ad- 
hesive (No. 3799 Metagrip, Adhesive 
Products Corp.) for metallized plas- 
tics does not cause the metallic finish 
to peel or run and will also adhere 
plastic to metal and uncoated plastic 
to metallized plastic. 


» A sealing compound (Pipetite- 
Stik, Lake Chemical Co.) in stick 
form, for use on plastic pipes, joints, 
and fittings, will not attack the plas- 
tics and will withstand pressures up 
to 5000 p.s.i. 


» Pressure-sensitive adhesives based 
on vinyl ethyl ether polymers 
(Bakelite Co.) are characterized by 
stability, lack of color, uniformity, 
and other desirable properties. The 
polymers are available in two mo- 
lecular weights: one polymer has a 
relatively low molecular weight and 
is an extremely viscous liquid at 
room temperature; the other has a 
medium high molecular weight and 
is a rubber-like solid with a slight 
tack. The two copolymers are com- 
patible in all proportions. 


» An organic welding material (Ty- 
goweld, U. S. Stoneware Co.) ad- 
heres metal to glass, metal to porce- 
lain, and metal to metal without an 
open flame or arc. The material 
comes in rod form and can be ap- 
plied with moderate heat and little 
or no pressure. Powder and paste 
adaptations are available. 


» A light-colored, high strength 
compound (3M Adhesive EC-1362, 
Minnesota Mining and Mfg. Co.) de- 
signed primarily for the automobile 


* Adhesives and Coatings Div., Minnesota Mining 
& Mig. Co 

Paragraphs summarizing Recent Developments 
and References were prepared by the editors. 
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industry where it is used to adhere 
door rubber to the auto body can 
also be used to bond neoprene and 
other types of rubber to themselves 
or to metal, wood, plastics, and most 
other surfaces. 


» A general-purpose trim adhesive 
(Formula EC-1121, Minnesota Min- 
ing and Mfg. Co.) can be used for 
a variety of operations in bonding 
porous materials such as fabric, jute, 
etc., to metal, KB board, and other 
foundation surfaces. Its light color, 
exceptionally long bonding range, 
and high wet strength make it 
suitable for use in the automotive 
industry for bonding lightweight up- 
holstery and headliner cloth. It con- 
tains a volatile and flammable sol- 
vent and has a TOC flash point of 
—6° F. 


>» Developed for the bonding of My- 
lar to paper for sterilization-re- 
sistant applications, a new adhesive 
(Bondmaster L440, Rubber and As- 
bestos Corp.) retains a strong, fiber- 
tearing bond without discoloring 
after live steam sterilization for 30 
min. at 250° F. 


» A two-part adhesive (WP-758 
Adhesive, Wilross Products Co.) 
with outstanding adhesive proper- 
ties consists of a liquid and a filler 
containing vulcanizing agents. The 
liquid portion is a latex type elas- 
tomer modified with synthetic resin- 
ous materials that will convert when 
mixed with the vulcanizing ingre- 
dients. The resulting plastic mass 
cures in about 24 hr. to a tough, 
flexible, waterproof adhesive that 
adheres to practically all types of 
surfaces even when moist or damp. 
It will cure between two impervious 
surfaces with a minimum of shrink- 
age and it bonds metal, glass, cloth, 
wood, rubber, plastics, and other 
materials both to themselves and to 
each other. 


» A two-part adhesive (Miracle 
Adweld #185, Miracle Adhesives 
Corp.), consisting of adhesive and 
catalyst, forms bonds by capillary 
and chemical action. It is a heat- 
resistant type of adhesive with ex- 


cellent bond to metals glass, etc 
when cured. High and low tempera. 
ture resistance is reported to be 
excellent. It has good resistance to 
water, weather, galvanic action, most 
chemicals, acids, and alkalies 


> One manufacturer has a new 
bonding agent for polyacrylic rubber 
(Hycar PA, Harwick Standard 
Chemical Co.) as well as improved 
products for bonding vinyl plastic 
tiles to such surfaces as steel and 
below-grade concrete. 


> An epoxy-phenolic adhesive 
(Metlbond 302, Narmco Resins & 
Coatings Co.) has been developed 
for bonding sandwich structures that 
will be subjected to temperatures 
that are in excess of 400° F. This 
adhesive has displayed excellent 
physical characteristics in metal-to- 
metal shear bonds at temperatures 
to 500° F. and has provided non- 
porous cured glue lines. No skin 
prime or core coat has been found 
to be necessary. 


» A thermosetting epoxy base ad- 
hesive (Bonding Agent R-313, Carl 
H. Biggs Co., Inc.), supplied in liq- 
uid form with a hardener to be 
added before use, bonds metal, glass, 
and plastics to metal. It cures at 
room temperatures with only con- 
tact pressure. The adhesive is inert 
to acids, alkalies, corrosive salt solu- 
tions, petroleum solvents, lubricat- 
ing oils, alcohol, and acetones. 


pA phenol-resorcinol-formaldehyde 
resin (C.R. 736, Catalin Corp. of 
America) with low resorcinol con- 
tent has been developed for general- 
purpose use. This product is a room 
and intermediate temperature set- 
ting adhesive which yields a water- 
proof bond. A modified urea-formal- 
dehyde adhesive (C.R. 8690) is used 


for up-grading exterior plywood by 
providing a more wate! -resistant 
bond. 
» Thermosetting compositions based 
on polyamide resin (Poly de Res- 
in 115, General Mills, ) and 
epoxy resin are adhesives a wide 
x glass, 


variety of surfaces incl. 
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nist? FOAMS 
Acrylics; cellulosics; poly- Polyurethane (polyester- Cellophane; cellulose ace- 
styrene and co-polymers; isocyanate); polyvinyl tate; cellulose acetate 
vinyl; nylon; vulcanized chloride; polystyrene; butyrate; cellulose nitrate; 
fibre; hard rubber; rein- epoxies; phenolics; etc. Mylar; Pliofilm; polyethy- 
forced laminates of sili- lene; polyvinyl alcohol; 
cone, urea, melamine, polystyrene; Saran; vinyl; 
polyester, phenolic, epoxy; etc., and all foils. 
flourinated resins; etc., 
and all metals. 


If you will give us the details of the adhesive problems 
you face, chances are we can show you a case history of 
a similar production problem that has been successfully 
solved with one of the more than 650 current “BOND- 
MASTER” adhesives. 


And if yours is truly “special”, our extensive 
laboratories backed by more than 43 years of 
experience in the exclusive manufacture of in- 
dustrial adhesives can probably “custom build” 
a formulation to answer your specific needs. 


Write today for profusely illustrated technical literature 
and detailed Problem Analysis Form . . . without cost or 
obligation. 


» ae 


RUBBER & ASBESTOS CORP. 


ay 





245 BELLEVILLE AVE. 
BLOOMFIELD, NEW JERSEY 


PHONE: 

NEW JERSEY: BLoomfield 2-1300 
NEW YORK: COrtland 7-8152 
TWX: BLFD NJ 888 















Here is the information 
your adhesive supplier 
must analyze in order to 
successfully solve 


YOUR ADHESIVES PROBLEM: 


WHICH MATERIALS 


Which plastics? Which metals? 
Which rubbers? Which fibres? 
Porous or non-porous? How 
thick? 


TYPE OF APPLICATION 


Brush? Knife? Spray? Dip? 
Roller? Extrusion? Other? 


PHYSICAL PROPERTIES 


Maximum and minimum viscos- 
ity? Preferred drying time? 
Maximum drying temperature? 
Required tack time? Required 
pot life? Required vulcanizing 
conditions? Any pressure con- 
ditions? 


SERVICE REQUIREMENTS 


Bond strength (shear? peel? 
impact?) Filmcolor? Flexibility? 
Toxicity? Stability? Odor? Gov- 








ernment Specifications? 


SERVICE CONDITIONS 


Resistance to temperature? 
Which solvents? Which chemi- 
cals? Sunlight? Water? Cold? 
Heat (how much? how often?) 
Abrasion? 
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plastics, wood, and metals. The com- 
positions have high impact resist- 
ance, excellent resistance to water 
and solvents, and high dielectric 
strength. They show promise for 
structural adhesives, glass fiber 
laminates, embedment compositions, 
and thermosetting coatings. 


» An extremely tough, high-solids 
vinyl adhesive (CD Cement No. 200, 
Chemical Development Corp.) has 
been developed for bonding foamed 
styrene and many other plastics and 
materials both to themselves and to 
wood, glass, metal, paper, leather, 
cork, and other substances. It is a 
crystal clear, non-staining, fast set- 
ting adhesive, and does not require 
heat, pressure, or any special sur- 
face preparation. It dries to a tough, 
durable non-tacky coating. 


» An adhesive (ARCCO C 510, 
American Resinous Chemicals 
Corp.), designed for bonding vinyl 
film to fabric, may also be used in 
the production of heat seal tapes, 
garment labels, denim patches, and 
similar applications where heat seal- 
able films are required. When thor- 
oughly dry it will heat seal at tem- 
peratures of 300 to 350° F. 


>» Two types of polyvinyl acetate 
emulsions (Paisley 2050 and 2230, 
Paisley Products, Inc.) are especially 
recommended for compounding into 
fast setting resin based adhesives 
since they exhibit wide compatibil- 
ity with extenders, thickeners, and 
plasticizers. A third polyvinyl ace- 
tate emulsion (Paisley EK-222) is 
a free filming type and is recom- 
mended for such applications as wa- 
ter resistant coatings. 


» A waterproof thermosetting vinyl 
emulsion (Synco 935-D, Snyder 
Chemical Corp.) produces tough, 
semi-flexible films and is especially 
adapted to coating and adhesive 
applications where excellent heat, 
water, and block resistance are re- 
quired. This fast setting glue pro- 
vides excellent adhesion to most 
materials and is recommended as a 
general purpose adhesive for bond- 
ing to metals, glass, wood, plastics, 
and cement compositions. It is de- 
signed as a room temperature cur- 
ing adhesive for porous materials 
such as wood, hardboard, paper, 
fabric, and leather, and as a heat 
curing adhesive for bonding to non- 
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porous materials such as metals, 
ceramics, and most plastics. 


» A new adhesive (P297 Contact 
Cement, Wilross Products Co.) has 
outstanding bonding properties and 
will bond most paper base laminates 
to wood and manufactured hard- 
board. It is also used to bond light 
gage metals to wood, plastics, rub- 
ber, etc. 


>» A new resin adhesive (1509 Ad- 
hesive, H. B. Fuller Co.) is designed 
for sealing front seams of envelopes. 
The new adhesive has these advan- 
tages over vegetable products: 
greater versatility with paper stocks; 
lack of unpleasant taste; non-curling 
properties; lower production costs; 
and resistance to high humidity. 


> Weight, space, and time are saved 
in installation of ceramic wall tile 
through use of an elastomer-based 
mastic (Ceramic Tile Adhesive #11, 
Minnesota Mining and Mfg. Co.). 
One lb. of adhesive does the work 
of 40 lb. of wet mortar. The final 
dry weight of a wall section set 
with this adhesive is about one-half 
the weight of a wall section set with 
mortar. In addition, two or three 
inches can be added to room size, 
and savings in labor time amount 
to 30 percent. 


» An adhesive (Marbon Adhesive 
RS-246, Marbon Chemical Div., 
Borg-Warner Corp.) for bonding 
plastisols to metal is a blend of syn- 
thetic resins in ketone solvents, 
which cures under the influence of 
heat. The adhesive is applied to the 
metal and dried without curing; the 
plastisol is applied over the air- 
dried adhesive; the adhesive and the 
plastisol are then cured simul- 
taneously. 


» A new pressure-sensitive tape 
(Mystik Brand No. 7000-G, Mystik 
Adhesive Products) combines both 
high tensile and dielectric strengths 
with excellent bonding ability at 
temperatures ranging from —100 to 
550° F. The tape has a fibrous glass 
backing with a silicone adhesive and 
qualifies as Class H insulation. It 
offers a high degree of stability in 
the presence of many acids, lubri- 
cating oils, ammonia, chlorine, bro- 
mine, water, and iodine. Laboratory 
tests have failed to disclose any 
corrosive or staining action on a 





wide variety of materisis. A Mylar 
polyester film tape (M:stik No Pp 
300) utilizes a silicone adhesive With 
a dielectric strength of 9000 volts 
The tape bonds at temperatures 
from —80 to 300° F, and shows ex. 
cellent abrasion resistance as Well as 
shelf aging. 


» A _pressure-sensitive adhesive 
(The Gilbreth Co.), for bonding 
polytetrafluoroethylene to itself o; to 
any other material, has a peel 
strength of 5 psi. and a shear 
strength of 25 p.s.i. The product has 
exceptional adhesive properties {o; 
Mylar, silicone-glass laminates, and 
polyethylene, as well as good di- 
electric strength, good heat stability 
and good resistance to most types of 
weather conditions. 


» A metal-to-metal adhesive (Epon 
Adhesive 422, Shell Chemical Corp.) 
developed for aluminum bonding in 
high temperature service, provides 
fairly uniform strength over the 
range —70 to 500° F. The adhesive 
is supplied in the form of a sup- 
ported glass cloth tape, 10 to 12 mils 
or 18 to 22 mils in thickness. The 
storage life of the adhesive tape is 
two to three weeks at room tempera- 
ture and will run as high as several 
months under refrigeration at 30 to 
40° F. 


> Structural adhesives based on 
thermosetting blends of polyamide 
(Polyamide Resin 115, General Mills, 
Inc.) and epoxy resins can be air 
dried or baked at mild temperatures 
to provide a film with properties 
approximately those of quality coat- 
ings baked at high temperatures. 
The polyamide-epoxy adhesives ex- 
hibit high peel strength, flexibility, 
and toughness. The polyamide re- 
duces the cost of adhesive blends 
and does not nave the acute toxicity 
and dermatitis characteristics that 
are associated with many epoxy cur- 
ing agents. 





Acomvs bonding is rapidly 
gaining acceptance as one of the 
most versatile and practical meth- 
ods available to the design enginee! 
for joining materials. History of use 
for “glues,” or adhesives, ¢ 
to Biblical days, when 0! ental 
pieces were attached to build'ng col- 
umns by means of nature! sums, 
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pitch, oF jhaltic substances. In 
more mode" industrial practice, it 
has been long recognized that cer- 
tain operations, such as applying 
labels to containers or laminating 
thin sheet aaterials, would be im- 
practical without adhesives. There 
has been growing use of these mate- 
vials during the past 10 to 15 years 
in joining metal and plastics to 
other surfaces where low to mod- 
erate strength is required. Now, 
truly high-strength compounds, ca- 
pable of producing shear strengths 
of 2000 to 4000 p.s.i. and higher, are 
available from several manufactur- 
ers, in both liquid and solid forms. 
More and more critical operations, 
even involving primary structural 
members, are being satisfactorily 
performed by these construction 
materials. 

' Adhesion has been broadly de- 
ined as the state in which two sur- 
faces are held together. Thus, an 
adhesive may be generally described 
as any substance used in promoting 
and maintaining a bond between 
two materials. To function, an ad- 
hesive must bond to both mating 
surfaces through specific adhesion 
(molecular attraction), through me- 
chanical anchoring, or through fu- 
sion (partial dissolution of bonding 
surfaces). Total strength of a bond 
is dependent upon a combination 
of the forces in effect at the inter- 
faces of adhesive and adherend 
(adhesion) with those which hold 
the adhesive together internally 
(cohesion). Although not all exist- 
ing theories on the mechanics of ad- 
hesion are in complete agreement, 
it is rather generally accepted that 
bonds between adhesive compounds 
and impermeable, insoluble surfaces 
are caused by intermolecular forces 
(specific adhesion) rather than by 
mechanical anchoring. 

| Some inherent advantages that 
nave brought about increasing use 
of adhesives in preference to me- 
chanical fasteners for many assem- 
blies are: 1) applicability to almost 
all types of solid structural mate- 
als, including some not adaptable 
'o welding, soldering, bolting, or 
iveting operations; 2) uniform dis- 
tribution of stress over entire joined 


surface; 3) lower weight factor, be- 
“ause use of lighter structural ma- 
terials allowed with uniform 
‘tess distributions; 4) smoother 
aa elimination of gaps, 
Volds, or 


vrotruding fasteners; 5) 
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possibility of fabricating complex 
shapes that might not be feasible 
with mechanical means; 6) addi- 
tional sealing function, which also 
provides, in some cases, desirable 
insulation against thermal, electri- 
cal, and galvanic effects; and 7) 
flexibility of application process or 
adaptability to simpler production 
steps. 

There are a number of recognized 
limitations of adhesive bonding, such 
as: 1) Adhesion with any given 
compound is usually best for certain 
combinations of surfaces, applica- 
tion methods, and service conditions. 
No truly general-purpose adhesives 
exist; but formulations must be 
tailor-made to meet requirements of 
specific production processes. 2) 
Bonds do not reach full strength 
instantaneously, as in the case of 
spot-welding. Even those adhesives 
with highest wet strength require 
some setting time prior to handling 
or service. 3) There is a limit to 
the heat resistance of the bond be- 
cause of the organic nature of most 
adhesives, although developments 
of the last few years have raised 
critical temperatures appreciably. 


Bonding Methods 


Adhesives can be classified ac- 
cording to the manner in which 
they set to form a bond. 

Air-Drying—The bonding agents 
are either dissolved or dispersed in 
a liquid vehicle, which produces a 
suitable consistency for application 
and must be dissipated before full 
strength of bond is attained. Most 
natural rubber- or elastomer-based 
adhesives are of this type. 

Chemical-Curing—These require 
addition of a catalyst or accelerator 
to effect a cure. They often contain 
no volatile constituents and usually 
cure equally well whether or not 
exposed to air, thus being suitable 
for use between impervious sur- 
faces. Some epoxy and polysulfide 
compounds fit into this category. 
Those that set most rapidly at room 
temperature have extremely short 
working life after addition of cata- 
lyst or accelerator. In most cases, 
rate of cure is accelerated by appli- 
cation of heat. 

Heat-Curing—Definite periods of 
cure above room temperature are 
required to develop full bond 
strength in compounds of this type. 
Some are classified as intermediate 
temperature setting (87 to 211° F.) 


and are usually prepared as two- 
part, catalyzed formulations for 
storage stability reasons; others in 
the high-temperature setting range 
(212 to 350° F.) are often of one- 
part composition. Certain combina- 
tions of elastomer and synthetic 
resins, particularly those of neo- 
prene or nitrile rubber with phe- 
nolic resins, provide moderate bond 
strength without heat-curing but 
show markedly improved strengths 
after additional exposure to ele- 
vated temperatures. After attaining 
a complete set, both the heat-curing 
and the chemical-curing types are 
relatively infusible and insoluble, as 
compared to their uncured state. 

Hot-Melt or Fusible Types—An- 
other group of products requires 
heat to fuse and produce wetting of 
mating surfaces, although continued 
heating after bond completion may 
or may not be required to develop 
full strength, depending on whether 
the prime constituent is thermoset- 
ting or thermoplastic. Film adhe- 
sives are the notable example of this 
type and are provided either in free 
film form or with supporting car- 
riers of paper, cloth, glass fiber, or 
metal foil. 

Permanently-Tacky or Plastic 
Types—These are semi-solid mate- 
rials which require only contact or 
low pressures to form temporary or 
low strength bonds. 

Although no single system of clas- 
sifying adhesives allows for all 
available types and variations, the 
following groupings according to 
chemical types represent a com- 
monly accepted and generally satis- 
factory method. 


Elastomeric Adhesives 


Inherent flexibility and ability to 
absorb thermal shock, as well as 
adaptability to many combinations 
of surfaces, make this general group 
of adhesives useful in a wide variety 
of industrial applications. 

Natural Rubber—This type of 
product is primarily used in the 
form of the natural latex from rub- 
ber-producing trees, stabilized to 
retard coagulation, and sometimes 
modified with artificial dispersions 
of elastomers. It is preferred in the 
cloth-backing industry because of 
light color and flexibility; it is also 
used in paper-leather lamination 
and related applications in the shoe 
industry. 

Reclaimed Rubber—Because of 
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characteristic advantages of low 
cost, good physical properties, wide 
tack range, tolerance of surface 
preparation, and high wet strength, 
these are the most widely used of 
the rubber-based adhesives. Most 
common source of supply is from 
automobile tire carcasses, although 
lighter-colored varieties are ob- 
tained from other selected scrap 
rubber goods. 

GR-S Synthetic Rubber—The bu- 
tadiene-styrene copolymers provide 
materials similar to natural rubber 
in compounding characteristics, 
elasticity, strength, and lack of oil 
resistance. Water dispersions of this 
base are favored in the cloth-back- 
ing applications because of light 
color and non-staining qualities. 
Solvent types provide relatively 
wide tack ranges and adequate 
strengths to make them useful in the 
lamination and installation of insu- 
lation materials and trim fabrics. 
These polymers also provide one of 
the types of bases that are used in 
making pressure-sensitive adhesive 
formulations. 

Butyl Rubber—This term desig- 
nates copolymers of isobutylene and 
isoprene used in some solvent- and 
water-dispersed adhesives employed 
in operations where long tack range 
and low-strength bonds of trim 
fabrics, paper, or insulation mate- 
rial are required. 

Polychloroprene — Better known 
as neoprene, these elastomers pro- 
duce adhesives with high resistance 
to aliphatic solvents, acids, alkalies, 
heat, and sunlight. They also pro- 
vide strong bonds between most 
synthetic rubbers and metals. Very 
high immediate bond strength, good 
heat resistance, and low flow are 
characteristic of combinations of 
neoprene rubber with thermosetting 
resins. 

Nitrile Rubber—Also known as 
Buna N rubbers, these copolymers 
of butadiene and acrylonitrile pro- 
duce adhesives with characteristi- 
cally high strength, excellent aging 
properties, and good chemical re- 
sistance, including resistance to ali- 
phatic and aromatic solvents, and to 
most plasticizers that cause bond 
failure of other types of adhesives. 
These adhesives are especially 
suited for bonding synthetic rubber 
stocks to metal. 

Polysulfide — Better known as 
Thiokol, these compounds, when 
cured, are virtually unaffected by 
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aliphatic or aromatic solvents; and 
they retain flexibility and shock re- 
sistance at extremely low tempera- 
tures. Flow characteristics, odor, 
and high relative cost limit their use 
as adhesives to very specialized ap- 
plications. High-performance sealers 
of this base, however, are widely 
used for aircraft and marine re- 
quirements. 

Silicone—Compounds of this base 
have remarkable stability through a 
wide temperature range. Chief 
limitations in present use are their 
high-temperature cure, sensitivity 
to aliphatic and aromatic fuels, and 
relatively high cost. 

Cyclized Rubber and Chlorinated 
Rubber—Formed from _ chemical 
treatment of natural rubber, these 
were the first of the outstanding 
rubber-to-metal adhesives and are 
now used in specialized applications 
where their characteristic toughness 
and heat and chemical resistance are 
of value. 


Thermoplastic Adhesives 


Cellulose Derivatives—The cellu- 
lose esters, such as cellulose nitrate, 
acetate, and acetate butyrate, are 
widely used in adhesives for bond- 
ing components of molded thermo- 
plastic resin articles, particularly 
cellulosic types. Their adequate ad- 
hesion to paper, textiles, wood, rub- 
ber, glass, and ceramics has also 
made them popular as household 
cements. 

Acrylics — The methacrylates 
(methyl, ethyl, n-butyl, and iso- 
butyl) find common application in 
adhesives for bonding rigid pieces 
of acrylics. Copolymerization with 
ethyl acrylate produces improved 
flexibility, providing adhesives suit- 
able for leather, textiles, paper, and 
ceramics. Ethyl acrylates are also 
used in pressure-sensitive adhe- 
sives. 

Vinyls—In general, the vinyl ad- 
hesives are favored for high-speed 
packaging and cellophane bag- 
forming operations because of their 
rapid setting characteristics. The 
emulsion types are also relatively 
free from taste and odor, making 
them particularly useful in packag- 
ing of food. Polyvinyl acetates are 
the most versatile, forming strong 
bonds with wood, paper, leather, 
textiles, metals, and some plastics 
and rubber. Vinyl chloride-acetate 
copolymers produce adhesives with 
better water and chemical resistance 





than the acetates ther 


] elves. Poly. 
vinyl butyral resin is <he stictine 
adhesive currently used jn laminat. 


ing safety glass. The copolymers of 
vinylidene chloride with vinyl chlo- 
ride also find specialized use where 
long-term resistance io solvents at 
low temperature is a requisite, 
Polyesters—In many types of gen. 
eral-purpose adhesives, the phthalic 
and maleic acid esters of polyaleo- 
hols such as glycerol and ethylene 
glycol have been utilized with suc. 
cessful results. 
Styrenes—Polystyrene is some. 
times copolymerized with other ad- 
hesive resins to form adhesives with 
desirable electrical properties, 


Thermosetting Adhesives 


Phenol - Formaldehyde — These 
resins form the basis of some of the 
earliest developed synthetic resin 
adhesives and are still the standard 
of durability for wood-to-wood 
bonding agents. Their high strength, 
water resistance, and resistance to 
attack by fungi have caused them to 
outlast many wooden structures to 
which they have been applied. They 
are used principally in the manu- 
facture of plywood, where heat can 
be introduced to cure the resins. 
Some acid-catalyzed formulations 
capable of room-temperature cure 
are available, but their use requires 
careful control to avoid deteriora- 
tion of the wood itself. 

Urea-Formaldehyde—Use of these 
resins has been extensive in the 
manufacture of furniture, plywood, 
paper cartons, and other products 
that do not require a high degree of 
moisture and heat resistance. They 
have advantages of cost and color; 
they are easily mixed and handled; 
and they may be cured with or 
without heat. 

Resorcinol - Formaldehyde — 
These resins produce the most ex- 
pensive of the wood adhesives in 
common use. Because they are more 
reactive than phenol resins, they 
will cure at room temperature: 
when fully cured, they are as dur- 
able as phenolics. This makes 1 
possible to use them in constructing 


large assemblies that cannot be 
heat-molded feasibly but which 
must endure service under severe 


exposure conditions. 
Melamine-Formaldehyde — Ad- 
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Furan—I.c affinity that furan ad- 
hesives exh bit for cured phenolic, 
urea, or melamine surfaces is:out- 
sanding among adhesive agents. In 
recial varieties a long 


some com! 
pot life is iaracteristic. 

Epory—The basic ingredient of 
these resins is a compound contain- 
ing oxygen linked in a chain of 
carbon atoms to two of these 


atoms, such as in epichlorohydrin, 
CH.CH.CH,Cl. During resin for- 
\0/- 

mation the oxygen rings open, lead- 
ing to the formation of linear poly- 
mers. The presence of a third re- 
active group in the epoxy compound 
or in other added ingredients leads 
to cross-linking and resultant ther- 
mosetting properties. These resins 
give strong bonds to many organic 
and metallic materials and are es- 
pecially useful for bonding nonab- 
sorbent substances without pres- 
sure. Curing may be accomplished 


at room temperature or more rap- 
idly at temperatures which may go 
as high as 390° F. 


Vegetable and Protein Types 


Many conventional adhesive 
compounds are formulated from 
casein, blood, albumin, soluble dried 
blood, animal glue, soybean flour, 
zein, starches, dextrin, shellac, as- 
phalt, rosin,- and other naturally 
occurring substances. Most of these 
products have in common the ad- 
vantages of simple mixing and 
handling, as well as ease of appli- 
cation. Their performance properties 
are not suitable for extreme condi- 
tions of exposure but are adequate 
for many applications involving 
bonding of paper, wood, and other 
porous surfaces under mild condi- 
tions. In many cases, modifications 
with elastomers and other materials 
produce improved durability. 
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Troytuf 


DACRON BLANKET 


If you want - - 


e better abrasion resistance... 
¢ improved electrical properties .. . 


e no resin-rich corners—more uniform 
fiber loading .. . 


e a surface or laminate with better resist- 
ance to mineral acids... 


e elimination of pre-forming... 


e a safer material for food or drug han- 
dling machinery or containers... 


e a smoother, better-appearing finish. . . 
e better formability after curing . . . 


¢ low moisture absorption . . 


Try Troytuf-Dacron 


Troytuf Dacron* Blanket for reinforced plastics 
molding is an extra-strong, light weight reinforcing 
material, ideally suited to molding and laminating. 
It civfers from most other reinforcing media in that 
the fibres are tightly interlocked into easily-handled 
blanket form by a unique needle punching opera- 
tion. Troytuf has excellent deep drawing, dielectric 
and machining qualities which open many new, po- 
tentially high volume, product applications. 


STRENGTH—The majority of Troytuf’s advantages 
stem from the fact it consists of pure Dacron fibres, 
bound together mechanically without any binder 
or adhesive. The material has balanced orientation, 
its strength being equal in all directions. Troytuf 
moldings exhibit good dimensional stability and are 
not brittle. Also, Taber Abrader tests show Troytuf 
laminate has a high abrasion resistance. 


WEIGHT & DENSITY—Troytuf Dacron Blanket is 
54% lighter than fibrous glass, yielding products 
with unusually favorable weight/strength charac- 
teristics. For example, four layers of 10 oz. blanket, 


°DuPont trademark 


A new and superior reinforcing material 


each 3%” in thickness, reduce down to 14%” at 85 
psi. The blankets can be supplied in any specified 
widths to 120”. 


SURFACE—Troytuf moldings are distinguished by 
superior surface appearance. The fine, uniform 
Dacron fibres are almost completely masked by the 
resins which are used. Individual fibres are not 
apparent, except on closest inspection. The fibres 
are white and blend nicely with resins of any color. 


IMPREGNATION——The absence of a chemical 
binder eliminates shelf life problems and permits 
optimum wettability. Troytuf can be loaded with 
extremely high resin concentrations. It is suitable 
for pre-impregnation with 2-stage resins. 


APPLICATIONS—Troytuf Dacron Blanket is par- 
ticularly suited for molding deep-draw pieces 
since it readily conforms to complicated shapes 
without requiring special tailoring. Outstanding 
dielectric and electronic transmission properties 
recommend it for printed circuitry, radomes and 
the like. Troytuf’s good resistance to the corrosive 
effects of mineral acids make it especially appro- 
priate in products subjected to such deleterious 
chemical action. Its light weight, high strength and 
good appearance are of importance in many general 
reinforced plastics applications. 


SAMPLES—Troy Blanket Mills will, without obliga- 
tion, supply full details and samples of Troytuf 
Dacron Blanket for experimental molding. /70) 
Blanket Mills, 200 Madison Avenue, New York 16, 
es 
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Fiberglas 
reinforcing 
cloths 


... for high strength-to-weight ratios 





Styles and How to 
Select the Proper One 


Weavers manufacture many special styles of fabrics, 
but approximately twenty of these are industry-wide 
“standards.” Various weaves enable you to control lami- 


nated directional properties. 





Plain weave—The same yarns in almost equal amounts 
run in the warp and fill directions, giving this weave bi- 
directional properties. Use where design calls for: 


1.Uniformity of strength pattern through 180° 


2. Ease of removing air where contact or vacuum 
laminating pressures are employed 
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Woven of Fiberglas Continuous Filament 
Yarns, these strong, thin, temperature-resist. 
ant cloths are specified for high-strength, low- 
weight laminates. They may be used with 
low-pressure polyester resins in fabricating 
formed parts at a medium rate of production, 
Cloths also may be used as local reinforce. 
ments in restricted areas where mat laminates 
require greater stiffness or impact resistance. 










EEE 
SY RT RY RIA 


CLL DLE LS PF 0 V7 
Paccnseseetne 
VSL ELE 














NN 






Long shaft satin weave— Each warp and fill yarn goes 
under one and over seven yarns. The result is laminated 
bidirectional properties with considerably more draping 
flexibility for compound shapes than plain weave fabrics 
Use where design calls for: 


1.A part with high strength in all directions, 
with light weight and a minimum of lay-up labor 


2.High-strength laminates at low material cost 


3.Smooth surface and decorative appearance 
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Unidirectional weave — Large amounts of relatively strong 

warp yarns and fewer, weaker fill yarns give this weave 

maximum laminate strength in one direction. Use where 

design calls for: 

1.Maximum strength in one direction 

2. Material oriented to meet a definitely est ed 
load pattern 


3.Local areas with additional stiffness or 
impact resistance 


4.Extreme strengths with minimum weig! 


Prop 
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128 
162 
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Prope: ies of cloths used for reinforcing plastics 


sll data b. sed on finish No. 114...all fabrics sold by lineal yard 








Break Strength, Standard 










































































































- Thick- Weight Finish (Ibs /in. width) {Roll Length 
Construc- ness (ounce (lineal 
Number Yarn tion © (inches) per sq. yd.) Warp | Fill yd.) Application 
sQUARE-WOVEN FABRICS 
2 | 4501/2 40 x 39 003 100 70 250 | High & low pres 
12 225-1/3 42 x 32 .007 250 200 250 sure laminates— 
162 | « 225-2/5 28 x 16 015 450 350 125 flat sheets 
——— 
LONG-SHAFT SATIN WEAVE FABRICS 
120 450-1/2 60 x 58 .004 125 120 250 Ducts, Picbirintn 
181] 225-1/3 57 x 54 .0085 310 310 125 Polyester PON aan 
182 225-2/2 60 x 56 013 390 380 125 formed Deere eVED 
183 225-3/2 54 x 48 018 530 460 75 parts 
UNIDIRECTIONAL FABRICS 
— ae FishingRod— a 
143 225-3/2 48 x 30 009 610 56 125 Reinforced 3 WS tee 
fill— unidirectional KPZPF x 
450-1/2 | structure 
-- —_- te era itinieinsal ikea Leconeeehentedl erential | beeen mr S coteataa manana AN i onteetantndl eo ae nent teen Ne Ne —— ~ 
+ BASIC MECHANICAL PROPERTIES OF FRP 
Treatments and Finishes " 
5 Resin: Rigid, General Purpose Polyesters 
Various finishes for glass cloth are applied by Saieteceneet Fabric, various styles 
Owens-Corning and other treaters. These finishes : 
; é ; Reinforcement Finish: High Performance 
are compatible with the resins to be used. — 
: , Tested: Parallel to warp, at room conditions 
Finish 11—for melamine laminates. Cloths with 
this treatment are used in high-pressure laminated 
panels. Typieal of this type of material is the Property Style 112 Style 143 Style 164 Style 181 
melamine and square-woven glass combination. Specific Gravity 16 to18 17 to19 17t019 17t01.9 
Finish 112—for polyester translucent laminates desis anion 
and silicone laminates. This treatment heat cleans os Cae, 
the cloth to remove all of the yarn lubricant. Used per cent by weight 53 to 58 62 to 67 60 to 65 60 to 65 
where water resistance is not critical and max- Tension, psi 33,000 to 78,000 to 34,000 to 40,000 to 
imum translucence is desired, or where silicone 45,000 86,000 44,000 48,000 
a resins are employed which bond well Flexure, psi 50,000 to 85,000 to 30,000 to 50,000 to 
a ; 60,000 105,000 40,000 60,000 
Finish 114—for general reinforcement, especially 
plyesters, This treatment contributes adequate Compression, psi 29,000 to 40,000 to 13,000 to 30,000 to 
(ry and wet physical strength to polyester and Sascite Seti 40,000 90,000 20,000 38,000 
nenolic laminates, and assists in the wetting and pep aca 
ie < : 6 
onding of the material by polyester resins. psi x 10 1.5 to 2.5 4.0 to 5.0 1.4 to 2.3 1.8 to28 
VOLAN A-for general reinforcement, especially Reuneal Modetes, : 
polyesters, This treatment contributes greater wet psi x 10 2.0 to 3.0 4.5 to5.5 1.9 to 2.7 2.2 to 3. 
‘trengths than treatment 114. Shear, psi* 14,000to | 19,000to | 14,000to | 16,000to 
Finish 136—for general reinforcement, especially 23,000 34,000 24,000 23,000 
polyesters, The cloth is first heat-cleaned, then Bearing, psi* 30,000 to 33,000 to 34,000 to 40,000 to 
“ sillcon-type water-repellent finish is applied. 40,000 44,000 44,000 65,000 
| treatment contributes the maximum dry and Impact (edge, un- 
x 8's il strength to polyester and other notched) ft-Ibs/inch} 16 to 22 50 to 55 23 to 28 20 to 27 
sin laminates, 
*Less information on shear and bearing strengths than on the other properties shown. 


lor source list, write Owens-Corning Fiberglas Corporation 
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Fiberglas 


reinforcing 
mats 


.»» for medium-cost 


reinforcement of all resins 


Treatments 


Treatment 12—emulsion-type polyester binder. 

This binder imparts a tan colored, somewhat rigid ap- 
pearance to the mat, and is insoluble in the styrene com- 
ponent of common polyester laminating resins. Recom- 
mended for use in matched die molding of thin, light- 
weight laminates. 


Treatment 16 — powdered polyester resin binder. 

This binder produces a white, soft textured mat. Recom- 
mended for low pressure laminating and bag molding, 
the binder is partially soluble in polyester resins, soft- 
ening considerably to conform to sharp radii. The mat 
is particularly adaptable for decorative sheets, large con- 
tours and white moldings, 
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These are non-woven mattings. Most common 
are those made of chopped strands laid dowy 
in a random pattern. Each strand is abou 
two inches long, and is composed of 204 sepa. 
rate solid glass filaments (.00038” diameter). 


The mats are available in several types, using 
various means of bonding the strands to- 
gether. Resinous binders usually are used, 
but some mats are held together by a novel 
stitching or “needling”’. A recently introduced 
mat is constructed of swirled continuous 
strands, instead of chopped strands, bonded 
by a resin. It serves the same purpose as the 
other mat, but will draw slightly in the mold. 


The distribution of Fiberglas fibers is main- 
tained within a plus-or-minus 20% weight 
variation per square foot, assuring maximum 
uniformity in the finished laminate. The pull 
strength of all raw mats is in excess of two 
pounds per square inch of width in all 
directions. 


Treatment 18 — melamine binder. 
This mat, white in color and dense in texture, is specifi- 
cally designed for reinforcement of high pressure lami- 
nates, and for use with polyesters in vacuum molding. 


Treatments 17 and 19— polyester resin binders. 


These resins impart a light tan color to a soft, flexible 
mat. Recommended in dip-tank impregnation and 
he mat 


matched die molding, where resin flow through 
during molding exerts pressure on the binder. 


At roon 


Specific | 


Glass Con 
per cent 


Tension, f 
flexure, p 
Compress 
Tensile M 
Flexural 
Shear, ps 
Bearing, 

impact (e 


ft-Ibs/in 


*Less info 
the other 
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gasic MEC 


Resin: 


\NICAL 
pROPERTIE OF FRP 


Rigid, Gene’ | Purpose Polyesters 


Reinforcerme 
Chopped St 


Reinforceme: t Sizing: 


High Performance 


Tested: 


At room conditions 


Specific Gravity 


Glass Content, 
per cent by weight 


Tension, psi 
Flexure, psi. 


Compression, psi 


Jensile Modulus, psi x 10° . 


Flexural Modulus, psi x 10° . 


Shear, psi* . 
Bearing, psi* 


impact (edge, unnotched) 
ft-lbs/inch . 


nf Mat, or Preform 


1.5 to 1.6 


35 to 45 
15,000 to 23,000 
25,000 to 38,000 
18,000 to 26,000 
0.8 to 18 
1.0 to 2.0 
12,000 to 17,000 
28,000 to 40,000 


13 to 21 


‘Less information on shear and bearing strengths than on 


the other properties shown, 


Applications 





ROOM DIVIDER (PANELI NG) 





DELIVERY TRAY 


CEILING (PANELING) 


Source: Owens-Corning Fiberglas Corporation 
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Fiberglas 
reinforcing 


roving 
a aes 

















+» for low-cost use in automatic preforming ' pp 














This roving, composed of 60 ends of 150’s 
continuous filament strands in a tight 35. 
pound ball, is recommended for use in the 
preform machine equipped with an automatic 
cutter. The roving assures a uniform feed of 
fibers, better control over the quantity of 
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strands supplied, and reduced labor costs over W 
previously-used chopped strands. i J 
dun Melamine, polystyrene, polyester, phenolic WP” ““™ 
| | and other compounds reinforced with roving 
| PREFORM MACHINE WITH AUTOMATIC CUTTER may be purchased ready to use. 
i | Fiberglas Reinforcing Roving is coated with 
| BASIC MECHANICAL PROPERTIES OF PRP a binder similar to that used with mat and 
| onan Rigid, General Purpose Polyesters strands. The binder is compatible with poly- 
| | Reinforcement: Woven Roving and Parallel Roving : } : 
| Reinforcement Sizing: High Performance ester resins, and assures maximum wetting 
| Vestoms At room conditions and bonding action between the fibers and 
Woven Roving Parallel ° 
| Property (square weave)* Roving** resins. 
| | Specific Gravity 1.79 to 1.9 1.7 to 1.9 \ li * 
Glass Content, per cent by weight 55 to 75 50 to 70 pp ications 
35,000 to 80,000 to 
vensian, pat 60,000 130,000 AUTO BODY 
FI 40,000 to 100,000 to Ps 
| exure, psi 55,000 200,000 
| 50,000 to 
| Compression, psi 75,000 
Tensile Modulus, psi x 10* 2.0 to 3.5 
Flexural Modulus, psi x 10® 2.5 to 4.0 5.0 to 7.0 
Impact (edge, unnotched) ft-Jbs/inch 40 to 60 50 to 70 








*Data on woven roving very sketchy. 
**Tested in direction of glass 


Source: 


Owens-Corning Fiberglas Corporation 
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Fiberglas 
chopped 


strands 
— | 


Applications 


...for blown preform process and pre-mix mold- 
ing compounds. These strands are short lengths 
of 150’s continuous filament strands—the same 
product used in mat—cut in lengths of %”, 1”, 
1%” and 2”. Choice of fiber length depends on 
the part under consideration. 


Source: 


Owens-Corning Fiberglas Corporation 





DE VIEWER ELECTRICAL COMMUTATOR HAMBURGER PATTY MOLDING MACHINE 


Fiberglas 
milled 


fibers 
| tae 


-». for casting and potting resins 











These white, hammermilled nodules of Fiberglas 
continuous filament strands are used to add tem- 
perature resistance and dimensional stability to 
casting and potting resins. They are supplied in 
screen sizes 1/32”, 1/16”, %” and “4”, with a 
cationic binder provided for compatibility with 
polyesters. 


Size of the screen 
affects character of 
the nodules. These 
fluffy fibers are %” 


Source: 


Owens-Corning Fiberglas Corporation 
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Easy to handle and simple to mould, Deeglas Chopped 
Glass Fibre Mat provides the extra strength needed to 
make plastic mouldings stronger and lighter. Its wide 
use in the aircraft, boat building and automobile 
industries is evidence of its outstanding advantages — 
even distribution of fibre, constant density and high tensile 
strength in all directions. 
Deeglas is available pre-impregnated with a variety of resins, 
and is suitable for moulding by either pressure or vacuum methods. 
Further details about Deeglas mat will be gladly supplied, 


along with samples of rovings, chopped fibre, and yarns. 





ie a 

















GLASS FIBRE MAT 








_ ne) 


GLASS YARNS AND DEESIDE FABRICS LTD 





for hetter mouldings! 





Craven House, 121 Kingsway, London, W.C.2. Englanc 
Telephone: Chancery 7343 
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FERRO 
QUALITY 
al> ae 


sring anew “dimension” to 


Fiber«Glass 
Reinforcements 





THE STORY 
OFA 


REVOLUTION IN QUALITY CONTROL 


Users of Fiber Glass Reinforcing Mats know the grief 
that results when the mat “‘goes off standard”’ in any 
way. Sometimes the mat doesn’t wet out satisfactorily 
—and costs climb while production drops. Or weak 
spots may develop in the finished product. Or again, in 
translucent materials, variations in weight may show up 
as variations in translucency. 








Here at Ferro we’ve done something about this—not 
just in meeting each customer’s requirements broadly, 
but in assuring that every roll of mat shipped to him 
conforms to his ‘‘specs’’. 


As may be guessed from the pictures here, we carefully 
check our production for (1) Weight Uniformity . . . (2) 
Dry Tensile Strength . . . (3) Wet Tensile Strength . . . 
and (4 & 5) Binder Content. These tests, plus close 
visual inspection of the mat, go on continuously and 
records are kept on every roll produced. 


Periodically, we also check (6) the flexural, com- 
pressive and tensile strengths of finished laminates made 
from our mat. When these are “right’’, we know we 
have a happy customer. 


And wouldn’t you, too, be happier with the roll-by-roll 
uniformity of Uniformat Reinforcements? 


FERRO “UNIFORMAT’”’ 


FERRO CORPORATION * 200 WOODYCREST AVENUE + NASHVILLE 11, TENN. 
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Fillers for 


Noliding Compounds 


Recent Developments 


» Chemically processed cob flour 
(The Quaker Oats Co., Chemicals 
Dept.) is used as a filler in plywood 
adhesives and as a constituent of 
phenolic molding compounds. 


» New extra-strong serving trays 
(Kys-ite, Keyes Fibre Sales Corp.) 
have cork surfaces molded into the 
plastic. The cork surface prevents 
skidding and cuts down noise. The 
trays can be sterilized repeatedly 
without damage. 





A VARIETY of organic and inor- 
ganic fillers are used in thermoset- 
ting molding compounds. The 
organic fillers are derived mainly 
from cellulose-containing materials, 
such as wood and vegetable fibers, 
or obtained as by-products from 
textile and wood-processing indus- 
tries. The inorganic fillers are, for 
the most part, natural mineral sub- 
stances. 

Of all the fillers, woodflour is the 
most widely used since it gives ex- 
cellent molding performance and 
generally acceptable properties at 
lowest cost. It is used not only for 
general-purpose molding powder, 
but also in combination with other 
fillers to make compounds having 
intermediate properties. 

In addition to imparting certain 
properties to the finished molded 
article, fillers generally reduce costs 
in raw materials, processing, and 
molding. They also promote greater 
uniformity of properties and reduce 
the shrinkage of molded material. 
Unfortunately, no one filler is with- 
out some disadvantages. These must 
be weighed for each application. 

In addition to properties re- 
quired for specific applications, a 
good filler should possess as many 
as possible of the following char- 
acteristics: 1) low molded specific 
gravity, 2) low water absorption, 
*Plastics Div., Monsanto Chemical Co. 


Paragraphs summarizing Recent Developments 
and References were prepared by the editors. 
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3) uniformly low moisture content, 
4) low bulk and ease of handling, 
5) freedom from chemicals likely to 
harm molds, 6) low abrasiveness, 
7) ability to be wetted by resins 
and dyes, and 8) low cost and ade- 
quate supply. 


Organic Fillers 

Woodflour—Soft woods such as 
white pine are superior for the pro- 
duction of woodflour because of 
light color, low natural resin con- 
tent, and good resin absorption 
characteristics. Hard woods are gen- 
erally darker in color and tend to 
give an unsatisfactory finish to the 
molded part. Nevertheless, hard 
woods should have superior mois- 
ture resistance and may be used to a 
greater extent when better process- 
ing methods are developed. Woods 
are carefully selected to eliminate, 
as far as possible, all knots and bark 
since such material tends to show 
up as spots in the surface of molded 
articles. 

In addition to the careful selec- 
tion of the wood, it is important 
that it be properly ground in such 
a way as to give defibering rather 
than cutting or disintegration. This 
type of grinding more nearly re- 
tains the maximum strength inher- 
ent in the wood fiber and yet gives 
a finely ground product. The wood- 
flour must be approximately 100- 
mesh to avoid specking in the 
molded part. Finer grinding results 
in loss of strength. Moisture con- 
tent is carefully controlled and 
should preferably be under 8 per- 
cent. 

Woodflour gives excellent molda- 
bility and fair to good physical 
properties. In common with other 
cellulosic fillers, it absorbs moisture 
and, consequently, parts molded 
from these materials do not main- 
tain their optimum properties under 
severe service condition. 

Another wood product being used 
today is processed redwood bark. 
This material has the advantage of 
containing a natural resinous sub- 





by RODNEY M™, HUCK* 


stance of a phenolic nature which 
allows the use of less resin. Woo 
fiber processed in such a way as to 
have greater fiber length than or- 
dinary woodflour has also been 
used. This filler gives an impact 
strength approaching that of cotton 
flock material, but it is more bulky 
than ordinary woodflour. 

Cotton Flock—This filler is made. 
for the most part, from waste shirj 
cuttings ground or defibered to a 
relatively fine mesh. The fiber length 
is carefully controlled and contami- 
nation, particularly with oil, metal, 
or rayon, is avoided. Bleached flock 
is used for light colored materials. 

Cotton flock improves impact 
strength, the resistance to shock be- 
ing approximately three times that 
of woodflour. Mold shrinkage is less 
than with woodflour. Its cost, how- 
ever, is several times that of wood- 
flour and its bulk and pourability 
are poorer. Hence, preforming is 
more difficult than with general- 
purpose material. It is often com- 
bined with woodflour to give a 
product of intermediate strength, 
but having better bulk. Water ab- 
sorption and electrical properties 
are about equal to woodflour ma- 
terial. Cotton linters, seed hulls, and 
fiber have been investigated as sub- 
stitutes for cotton flock. 

Synthetic Fibers—Nylon flock can 
be used to impart impact strength 
as well as chemical resistance, but 
it has the disadvantage of being 
more suscentible to heat distortion. 
An Orlon filled material having high 
impact and good electrical proper- 
ties under conditions of high hu- 
midity has been marketed. | 

Chopped Fabric—This filler raises 
impact strength to a value as high 
as 12 times that of woodflour mate- 
rial. Fabric-filled material, how- 
ever, has a bulk four times greale! 
than woodflour-filled _ compounds 
and cannot be preformed in auto- 
matic machines. Water absorption 
higher and electrical properties 2 
poorer than in woodflour material 

Chopped Cord—Of ali the cellu- 


Fillers and Reinforcements 
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ater than that of fab- 


Josie fillers, 


the highest : 


ree times 
led m: vial. Cord-filled ma- 
terial has @ § -htly better bulk than 
jabrie-filled » terial, but otherwise 


it has the same limitations in water 
resistance, elcctrical properties, and 
molding characteristics. 5 

Shell Flour—These are next to 
woodflour and cotton flock in com- 
mercial acceptance. Walnut shell 
four has been the most widely used 
of the shell flours. Except for a tend- 
ency to show a mottled effect, shell 
four fillers produce a very smooth 
surface with a medium gloss. Water 
absorption is lower than with cotton 
and woodflour fillers, and dielectric 
strength is higher. Mold shrinkage, 
however, is greater. Strength prop- 
erties, with the exception of impact 
strength, are comparable to those 
of woodflour-filled materials. The 
poorer impact may be due to the 
nonfibrous structure of shell flour. 
Shell fillers are, therefore, gener- 
ally used in combination with more 
fibrous fillers. 

Coconut shell flour yields results 
similar to those obtained with wal- 
nut shell flour. Better flow, lower 
specific gravity, higher shrinkage, 
lower water absorption, better elec- 
trical properties, but lower tensile 
strength and higher impact strength, 
than obtained with woodflour-filled 
materials have been reported. Apri- 
cot pit, pecan, and almond shell 
flours are also comparable to walnut 
shell flour in flow characteristics and 
in appearance imparted to the 
molded surface. Peanut shell flour 
has been found to improve the sur- 
face appearance but the flow prop- 
erties were not improved. The cost 
of shell flour fillers is generally 
higher and the supply more limited 
than woodflour. 

Alpha-Cellulose—This filler is su- 
perior for use with urea and mela- 
mine resin because of its pure white 
color and easy wettability by resins 
and dyes, Although its other prop- 
erties are good to excellent, its cost 
Ss several times that of woodflour. 


Inorganic Fillers 


Asbestos—The variety of asbestos 
ordinarily used as a filler in plastic 
‘ompositions is obtained from the 
mineral chrysotile, a hydrated mag- 
‘eslum silicate. It occurs in nature 
- the unique form of silky fibers 
Which are hard and heat resistant 


Fillers for Molding Compounds 


but quite brittle. The bulk of asbes- 
tos fiber used as filler, however, is 
classified as “floats,” the particles 
varying from microscopic dust to 
fibers % in. long. In this form it is 
used in heat-resistant, chemical- 
resistant, and water-resistant for- 
mulations. It decreases mold shrink- 
age, but lowers the flexural and 
tensile strength. It also raises the 
specific gravity. Nevertheless, be- 
cause of its low cost, it is a com- 
monly used mineral filler. Asbestos 
can also be used to improve the 
electrical properties by decreasing 
the water absorption if a special 
grade that is free of iron or other 
electrically conducting impurities is 
chosen. 

Special grades of asbestos cloth 
and cord are used to make heat- 
resistant materials with impact 
strengths equivalent to the strongest 
grades of fabric-filled phenolics. The 
asbestos fabric materials used may 
contain up to 20% of reinforcing 
cotton thread. Special care in 
processing these materials is neces- 
sary to avoid degrading the asbestos 
fiber length with resultant loss in 
strength. 

Mica—This is obtained from the 
mineral muscovite, a complex po- 
tassium-aluminum silicate. The most 
important attributes of this filler are 
its excellent electrical properties, 
high dielectric strength, low power 
factor, low dielectric constant, and 
low loss factor. Its low water ab- 
sorption tends to maintain these 
good electrical properties. Finely 
ground mica is not as easily wetted 
by the resin as are the cellulose 
fillers, and materials in which it is 
used may show poor coverage after 
molding. Special resins and lubri- 
cants are used to prevent sticking 
or poor release in the mold. Shrink- 
age of the molded material is appre- 
ciably reduced, as compared with a 
woodflour-filled compound, but me- 
chanical strength is lowered and the 
specific gravity is increased. 

Diatomaceous Earth—This is a 
form of pure silica. It improves the 
molded appearance, heat resistance, 
and electrical properties of the ma- 
terial without increasing the specific 
gravity as much as would an 
equivalent amount of asbestos. Its 
disadvantages are very low impact 
strength and a tendency to wear 
molds and cause sticking. For this 
reason it is usually combined with 
other fillers. 


Clay—This filler is used to a minor 
extent to improve the surface of 
molded articles and to modify other 
properties such as flow, shrinkage, 
and water resistance. For most ap- 
plications, asbestos floats or other 
finely divided mineral fillers will 
produce the same result. 

Graphite—This form of carbon is 
sometimes added to molding com- 
pounds to provide lowered frictional 
resistance. It is also used to pro- 
duce electrically conducting ma- 
terial for electroplating and re- 
sistance heaters. 

Other Mineral Fillers—Lead and 
iron oxide, because of their high 
specific gravity, have been used in 
powders for the molding of frangible 
bullets. Compounds of barium and 
lead have also been used for mold- 
ing X-ray equipment shields. 

Fibrous Glass—Properly proc- 
essed molding compounds contain- 
ing glass fiber filler have excep- 
tionally high impact strength, up to 
two to four times that of the highest 
cellulose-filled types when properly 
handled. Other outstanding proper- 
ties include improved dimensional 
stability, high modulus of elasticity, 
good electrical characteristics, and 
improved resistance to water, heat, 
and chemicals. 


Miscellaneous Fillers 


Included under this heading are a 
great variety of filler materials that 
have been tried in molding com- 
pounds, but for one reason or an- 
other have not been found to be 
very satisfactory. Many of these ma- 
terials are residues and by-products 
of chemurgic processes. In order to 
be worthwhile, these fillers must 
offer as good properties at lower 
cost or better properties at the same 
cost. 

Sisal and other vegetable fibers, 
such as hemp, ramie, and jute, have 
not been used to any great extent 
even though they are strong nat- 
ural fibers. These fibers are not 
easily wetted with resin and they 
are quite readily broken down dur- 
ing processing. The surfaces of 
moldings made with these fillers 
become roughened under wet ex- 
posure. 

Considerable effort has been cen- 
tered on the use of soybean meal as 
a filler. Substituted for woodflour, 
it produces a brittle and slow curing 
molding powder. Some improve- 
ment was achieved by pretreating 
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SOLKA-FLOC 


PURE, FINELY DIVIDED WOOD CELLULOSE 


in IMPROVED FORM 


fits more uses than ever 





The uses for Solka-Floc are ever-growing —as an extender 

and filler in plastics, and in rubber processing, adhesives, 

filtration, for flocking, and as a chemical raw material. 
For samples and details on how Solka-Floc may be em- 


ployed, write to Department FL. at our Boston office. 


BROWN fig outa 
[ye Berlin, New Hampshire 


General Sales Office: 150 Causeway Street, Boston 14, Mass. 
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of the soybean mea! 


improve its 
resistance to moisture [pn general 
however, the stren; properties 


yarticularly impact strength, of 
these mixes are lower than those of 
standard phenolics. Resistance {, 
water is very poor and to obtain 
molding materials approaching 
standard phenolics only — smal] 
amounts of soybean meal can }e 
ased. Similar results have been ro. 
xorted with cotton seed meal. 

During periods of phenol short. 
ages, a lignin-enriched woodfoy 
was used to make extended molding 
powders, i.e., containing less phe- 
nolic resin. This filler was prepared 
dy saturating waste wood with a 
waste lignin solution, followed by 
drying and grinding. Although con- 
siderable quantities of this filler 
were used, the degree of extension 
vossible was not as large as had been 
anticipated and the use of this filler 
declined. 

Hydrolyzed wood has been pro- 
posed as a filler for phenolic mold- 
ing powders but has only gained 
limited commercial acceptance. Cork 
dust, dried citrus pulp, cocoa bean 
material, peat moss, leather, milk- 
weed products, and various mineral 
fillers, such as slate dust, slags, 
quartz, and powdered glass, have 
all been tried as fillers. All of them 
have failed either because of poor 
physical properties or poor molda- 
bility. 


Fillers for Ureas and Melamine: 


Alpha-cellulose is still the most 
widely used filler for light colored 
urea and melamine molding pow- 
ders. This highly purified form of 
alpha-cellulose pulp is readily wet- 
ted by aminoplast resins and dyes 
It produces an excellent surface on 
the molded part and provides sufli- 
cient strength for general-purpose 
applications Currently, black and 
brown urea molding powders are 
being produced using woodflour in 
place of alpha-cellulose. This, 
course, reduces the cost of such ma- 


terials. 
Melamine-formaldehyde resins 
(but not urea resins) are compall- 
ble with a variety of cellulosic ane 
are used 


mineral type fillers such 2 }used 
with phenolics. The incorporation 0 


mineral fillers imparts flame resist 
ance, heat resistance, low water ab- 
sorption, and good strength to the 
molded part. It also en "eS the 
inherently good electric: sulating 

cements 
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Auti ipativg |that Spurn the Elements 





Continuous research indicates that paper base 
laminates will soon be improved for general 
outdoor use. This flexible medium which is 
already being used for tabletops, counter tops, 
occasional furniture, cabinet work, and interior 
walls will multiply in practical value when it 
becomes impervious to the elements and its 
temperature extremes. 

For nearly three decades the Hurlbut Paper 
Company has been one of the nation’s major 
sources of quality saturating papers for laminates 
of every type. Hurlbut has a particular interest 


oa INORGANIC PAPERS : 
\| <= —-HURLBUT PAPER COMPANY 
is presently manufacturing 
re 100% inorganic fiber paper 
— under U.S. Patent ¢2706156. 


in the progress of laminates, and never relaxes 
in the pursuit of superior papers. When lami- 
nates go out doors, Hurlbut will be at the thres- 
hold with base papers of the finest quality ever 
produced. 


YEARS OF LEADERSHIP 


Nationally recognized leaders for over 20 years, Hurlbut 
supplies electrical base papers for Television, Radio, 
Electronic Parts, etc. Transparent Overlay Papers, Print 
Base Papers for wood grains and decorative patterns, 
Tube Papers and Specialty Core Papers (including In- 
organic Fiber). Sample sheets sent on request. 


FINDING BETTER WAYS .. . OF MAKING BETTER PAPERS 


HURLBUT 


PAPER COMPANY 


SOUTH LEE, MASSACHUSETTS 
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Reinforced plastics* last longer and look better with 


MODIGLIANI 





Surfacing Mats - Veils 
Structural Glass Mats 
Tapes and Flakes 


Literature and price lists available on request. 
I 


MODIGLIANI GLASS FIBERS... 


55 W. 42nd St., New York 36, N. Y. @ 815 Lawrence St., Lancaster, Ohio 
CHickering 4-7593 @ Phone 4562 





*“ A glass plastic laminate 


bz, . . As grain gives wood its character, so glass 
is as good and strong as its surface.” 


fibers give character to the appropriate resin.” 





Reprints of articles, features and advertise- 
ments that appear in this publication are 
often surprisingly inexpensive when ordered 
in quantity. Many companies make it a prac- 
tice to have stories which have a bearing on 
their business reprinted for distribution to 
their own personnel, customers, prospects. 


stockholders or to other interested groups 





make profitable use of 


REPRINTS 





If, at any time there is or has been something in 
Modern Plastics magazine or the Encyclopedia 
Issue which you can use in reprint form, in quan- 
tities of 100 copies or more, write and quotations 


will be furnished promptly. 


MAGAZINE SERVICE 


An Affiliate of Breskin Publications 
New York 22, N. Y. 


INDUSTRIAL 


575 Madison Avenue 
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characteristics of melamine 

Essentially the same physi 
electrical a: — 7” 
tained in woodflour-filled Melamines 
as in those made with alpha-celjy. 
lose filler. This filler makes the 
compound easier to mold and mini- 
mizes cracking around inserts and 
stresses that are caused by aging 
Purified wood pulp filler has also 
been used. 

The cotton-flock-filled melamine 
molding powders possess increased 
shock resistance at some sacrifice of 
low bulk. Although the molded sur- 
face is mottled in appearance, it is 
much smoother than the chopped: 
fabric-filled type. It is easy to mold 
and provides a very satisfactory 
surface in the finished part. 

Fabric-filled melamine molding 
materials provide color with greatly 
increased strength. The achievement 


of a uniform color and surface tex- 3 


ture has been a problem with this 
material. After molding, a distinct 
mottled pattern is apparent in the 
finished piece. Nevertheless, a wide 
range of standard bright colors is 
offered. 
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FOR LAMENATIONS 











Mosinee impregnating papers replace 
steel — when treated with synthetic resins 
to form light, strong, better insulated 
refrigerator door panels. Mosinee works 
with many manufacturers to develop im- 
pregnating papers of special qualities. In 
this case, strength and moldability to take 
deep draws. 


FOR INSULATION 


: ‘ 

le 
aif x 
y 7 o “s 


Cable wrap of special Mosinee paper 
winds easily, twists uniformly. Mosinee 
moisture resistant, extra-strong, electrical 
cable w mi offers a plus value. Mosinee 
Specialized production controls insure uni- 
tormity, minimize problems in high speed 
twisting and cable wrap operations. 











fit with papers by Mosinee 


Find out how you can get “MORE PROFITS with 
PAPER’ — for laminations, insulation, packaging, 
protection, fabricating or processing 


FOR CONSTRUCTION 








Mosinee patented reinforced paper simplifies building 


. — 






construction. Easy to handle Mosinee reinforced papers with 
steel mesh reinforcing attached, replace wood forms for pour- 
ing lightweight concrete floors. This is only one of many 
instances in which Mosinee cooperated in developing new 


papers to improve processing or production. 


HAT'’s the theme of a growing number of con- 

cerns and industries who have worked with 
Mosinee experts. They’ve found Mosinee’s more than 
a quarter century of experience particularly valuable 
in developing special papers to perform specific 
functions. They've discovered that Mosinee special 
papers help complete their product or process faster, 
easier and usually at less cost. 

If you'd like to get a general idea of how Mosinee 
special papers can be developed or adapted to solve 
your particular product, production or packaging 
problems — write or see your Mosinee representa- 
tive. Find out how you, too, can profit more with 
papers by Mosinee. 


MOSINEE PAPER MILLS COMPANY 
DEPT. M « MOSINEE, WISCONS!N 


— specialist in industrial paper technology ~ 
makes fibres work for industry. 





283 













































for REINFORCED Plastic Molding 


Assures the Molder of 








with these proven Quality Products. 


CORDOPREG Polyester or Epoxy in. 
pregnated Glass Fabrics; Fully Catalized for 
use in laminating parts. 

CORDOPREG Polyester impregnated 

= Glass Fiber Molding Compound; Fully cata. 
lized for use in molding complex parts, 

CORDOPREG Polyester casting or 
molding resin for use as resin additive with 
impregnated Cordopreg during molding 

for Literature and Technical Service write to 
CORDO MOLDING PRODUCTS, INC. 
230 PARK AVENUE, NEW YORK 17 


Uniform Quality Parts 
Maximum Physical Properties 
Reduction of Waste 
Simplified Manufacture 
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H-3 contorms itself to irregular objects with ol! 
the smoothness of skin over a bunched fist. 





This Fiberglas* fabric is tubular knitted, thus 
allowing full flexibility of stretch. Its unusual 
elasticity makes it ideal for all plastic reinforcing 
jobs — airplane seats, helmets, and ol! unusual 
shaped parts. 


If tucking and pleating is a problem | 
of conventional woven reinforcing fo! 
us today on your business letterhead 
full information and samples of H-3 


mental work. 


FIBERGLAS Duofold, Inc. Dept.H-3 Mohow N.Y. 
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Now Puerto Rico Offers 


100 6 Tax Exemption to New Industry 


“We Jon’t want runaway industries” says Governor Mujoz. ‘““But we do seek new and 


ex) unding industries.” Federal taxes do not apply in Puerto Rico, and the Common- 


wealth also offers full exemption from local taxes. That is why 300 new plants have 


been located in Puerto Rico, protected by all the guarantees of the U. S. Constitution. 


by BEARDSLEY RUML 


va dramatic bid to raise the standard of 

living in Puerto Rico, the Commonweaith 
Government is now offering U. S. manu- 
facturers such overwhelming incentives 
that more than three hundred new factories 
Have been established in this sun-drenched 
island 961 miles off the Florida Coast. 

First and most compelling incentive is a 
completely tax-free period of ten years for 
most manufacturers who set up new plants 
in Puerto Rico, 

For example, a recent analysis for one 
Ohio firm revealed that due to tax ex- 
emption and operating economies it will 
increase its net profit from $187,000 to 
$442,000 a year by locating its new plant 
in Puerto Rico, 


The Commonwealth will leave no stone 
unturned to help you get started. It will 





CORPORATE TAX EXEMPTION 


Your net profit 
in Puerto Rico 


If your net profit 
after U. S. Corporate 





Income Tax is: would be: 
$ 17,500 $ 25,000 
29,500 50,000 
53,500 100,000 
245,500 500,000 
485,500 1,000,000 


DIVIDEND TAX EXEMPTION* 


If your income after 
U. S. Individual 


Your net income 
in Puerto Rico 





Income Tax is: would be: 
$ 3,900 $ 5,000 
7,360 10,000 
10,270 15,000 
14,850 25,000 
23,180 50,000 
32,680 100,000 
70,180 500,000 


*Dividends 


dents of P 


ire tax-free only if paid to resi- 

rto Rico by a tax-exempt cor- 
poration. Examples are based on Federal 
rates (Jan 1954) for single persons. 











niceties 
da factory for you. It will help you 
‘ure financing. It will even screen job 
“pplicants for you—and then train them 
operate machines, 
Puerto Rico’s labor reservoir of 650,000 
men a . 
en and w 1 has developed remarkable 


levels of 


luctivity and efficiency. 


i ei | 





a 


Aerial view of the modern city of San Juan, capital and financial center of Puerto Rico. 


Twenty-eight factories are now producing 
delicate electronic equipment. 

Among the U. S. companies already 
manufacturing in Puerto Rico are Sylvania 
Electric, Carborundum Company, Reming- 
ton Rand, Univis Lens, Shoe Corporation 
of America and Weston Electric. 


“Close to Paradise” 


Listen to what L. H. Christensen, Vice 
President of St. Regis Paper, says: “The 
climate is probably as close to paradise as 
man will ever see. I find Puerto Ricans in 
general extremely friendly, courteous and 
cooperative. This plant in Puerto Rico is 
one of our most efficient operations, in 
both quality and output. Our labor has 
responded well to all situations.” 

Six steamship companies and four air- 
lines operate regular services between 
Puerto Rico and the mainland. San Juan 
is just 54% hours by air from New York 
City. There is no duty on trade with the 
mainland. 


Are You Eligible ? 


Says Governor Mufioz: “Our drive is for 
new capital. Our slogan is not ‘move 
something old to Puerto Rico,’ but ‘start 


something new in Puerto Rico’ or ‘expand 
in Puerto Rico’.” 

The Commonwealth wants to attract all 
suitable industries to Puerto Rico—espe- 
cially electronics, men’s and women’s 
apparel, leather, plastics, costume jewelry, 
small electrical appliances, and pharma- 
ceuticals. 


Mail the coupon below for your free 
copy of “Facts for Businessmen” to find 
out whether you and your company would 
be eligible for complete tax exemption. 


Mail this coupon to your nearest 
Economic Development Administration Office 
Dept. P-4. 
Puerto Rico Ec ic Development Admin. 
579 Fifth Ave., New York 17, N. Y. 
79 West Monroe St., Chicago 3, Ill. 
530 W. 6th St., Los Angeles 14, Calif. 





Mail me “Facts for Businessmen,” 
your report of the advantages of 
Puerto Rico for plant location. 


Name 


Company 


| 


Product 


' 


Address 


Hansa ditt cesioemioenns eames me enn ae ex exe 
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Fibrous Glass 


Reinforcements 


Recent Developments 

» An acrylic emulsion binder 
(Binder P-812, Resinous Products 
Div., Rohm and Haas Co.) for glass 
preforms and glass mat forms a hard, 
thermoset, clear water-white poly- 
mer and is extremely resistant to 
discoloration at temperatures up to 
450° F. used in drying or curing. In 
addition, this material has the fol- 
lowing advantages: 1) easy prepara- 
tion for application to fibrous glass 
(dilute with water); 2) excellent 
stability; 3) non-solubility in styrene 
and other organic solvents used in 
molding; 4) resistance to flow at 
elevated temperatures; and 5) excel- 
lent wetting of and adhesion to glass 
fibers. Only water must be driven 
off to effect “cure.” This material 
has a pH of 4.0 to 6.0. It can be 
infinitely diluted with water. 


» Fibrous glass roving (Pittsburgh 
508 Roving, Fiber Glass Div., Pitts- 
burgh Plate Glass Co.) for preform 
molding of reinforced products util- 
izes a special sizing process to pro- 
vide better chemical and mechanical 
bond between the glass fibers and 
the actual molding resin. 


» Chief advantage of silane-sized 
chopped strand mat (Fiberglas M504, 
Owens-Corning Fiberglas Corp.) 
over chrome-sized mat is superior 
wet strength retention in polyester 
laminates. Moldings made _ with 
silane-sized material will be about 
40% stronger in wet tensile and 60% 
stronger in wet flexural and wet 
compressive than chrome-sized (Fi- 
berglas M503) laminates. Silane- 
sized mats are currently available 
in the “teen” series only, that is, in 
treatments of 212, 216, 217, 218, 219, 
and all weights now available in the 
chrome-sized mat produced by this 
manufacturer. 


» A new prefinish of the silicone 
type (Trevarno F39, Coast Mfg. & 
Supply Co.) increases the wet 





* Hess, Goldsmith and Co., Inc. 
Paragraphs summarizing Recent Developments 
and References were prepared by the editors. 


286 


strength of fibrous glass cloth lami- 
nates; 95% retention of strength can 
be expected after 30 days’ immersion 
in water, or 2 hr. boil. This product 
is advantageous only when it is used 
in conjunction with polyester resins. 
Other pretreatments are recom- 
mended for use in conjunction with 
other type resins, such as silicone, 
epoxy, and phenolic (F16, Volan). 





Prenites glass meets the require- 
ments of the perfect industrial fiber 
to a greater degree than any fiber 
previously known. These properties 
are: 1) strength greater than steel; 
2) flame, heat, and chemical resist- 
ance of ceramics; 3) no moisture 
absorption; 4) less expensive on a 
strength cost basis than any other 
fiber; and 5) available in inexhaust- 
ible supply. 

Fibrous glass is now available in 


by C. F. DANGELMAJER* 






of the same ceramic formula (Table 
I). Also, sometimes for the same ap- 
plications, glass fibers can be used 
in the form of fabric, mat, roving 
glass yarn reinforced paper, or {- 
brous glass preforms. 

The principal outlet for reinforcing 
type fibrous glass up to 1943 was the 
textile industry. Almost all of the 
glass fabrics developed had been 
constructed with an electrical end 
use in mind, such as high-pressure 
laminates or coated fabrics for jn- 
sulation. Primarily due to the new- 
ness of the industry, several fabrics 
were woven that for practical pur- 
poses were identical. Yet, as specifi- 
cations evolved, each requirement and indt 
approved only one of these nearly HMMM the resu 
identical fabrics. This resulted in a built on 
demand for a variety of fabrics, each reasonak 
of which had almost identical prop- end use: 
erties. This situation still exists and tions, th 
has been carried over to other fields far in 
that have since begun to make use of HMM other ca 
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so many different forms that itsusers the glass fabrics. of requi 
frequently become bewildered when Soon thereafter, a coarser, less ex- HMB had to k 
attempting to choose the proper pensive 225’s glass filament was de- By 19 
(0.00038 

and fron 

This yat 

Table |-—Similar Glass Fabrics From Four Different Yarns braided : 

dustry. : 


Approx. Hi Mat and 
Breaking cost/yd. substant 





strength, , 
Thick-  Badefie. Ohlins we 
Diam., Type Weight, ness, ~~». ——“—. ; % exl 
Fabric Fiber 10°in. yarn oz./sq.yd. in. Warp Filling Warp Filling s in 1947, 
—— weaver 
127 D 23 450 3/2 6.00 0.007 42 32 206 250 = 0.77 could b 


128 E 28 225 1/3 6.00 
HG-28 G 38 150 1/2 6.00 
HG-2875 K 53 75 1/0 6.00 


0.007 42 32 299 259 070 BER that it y 
0.0067 42 32 
0.0075 42 32 160 200 038 Bay os | 


200 250 0.49 cloth wo 
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form for particular applications. The 
confusion begins with the fact that 
more than 30 different constructions 
of glass fabrics with five or more 
finishes are being sold under sev- 
eral different names. Fabrics hav- 
ing the same construction, similar 
weight, thickness, and substantially 
the same properties can be made 
from four different basic yarns made 


woven 1 
ries wer 


; P after th 
: : 99 yarns 
veloped. Fabrics using 225s yar that lan 


were designed specifically for lami- 


nating and molding with polyesters, ~ 
although presently they are used e*- ates 
tensively for other purposes. These tay 
were, and still are, known as 128, ae 
164, 165, 181, 183, and 184 Much de- bed ) 
velopment work was cone with lel 
these materials. Engines: 'ng data Dutin 
and specifications (both : ernment 
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»sy Owens-Corning Fiberglas Co. 


Warp beam of fine fibrous glass yarn is put into loom for weaving glass fabric 


and industry) were written around 
the results. Most specifications were 
built on maximum performance with 
reasonable safety factors. In some 
end uses covered by such specifica- 
tions, the properties obtained were 
far in excess of requirement. In 
other cases the properties fell short 
of requirement and various projects 
had to be abandoned. 

By 1943, a still thicker filament 
(0.00038 in.) was being produced 
and from it was made a 150’s yarn. 
This yarn was then used mainly in 
braided sleeving for the electrical in- 
dustry. Later it was used for glass 
mat and roving, where it found a 
substantial growing market. It was 
thought to be much too coarse and 
nonflexible to be woven into cloth. 
in 1947, however, one progressive 
weaver found that the 150’s yarns 
: iid be successfully woven and 
that it was possible to duplicate with 
cloth woven from these yarns nearly 
all of the fabrics that had been 
Woven with 225’s yarn. These fab- 
"cs Were presented to industry and 
alter thorough testing it was found 
that laminates in which they were 
used Were as good in most respects 
as those made with much more ex- 
pensive fabrics. By 1949 the 150’s 
ine of glass cloth was widely ac- 
pied and additional constructions 
ae been veloped to meet en- 
sneering demands. 

During ¢ past two years, fabrics 


F 
ibrous Gloss Reinforcements 


made from a 75’s type filament have 
been developed and tests are being 
conducted. It is fully expected that 
these fabrics will also find a place 
in the reinforcement field. 

Fabrics made of 450’s yarn are still 
used very extensively for coating 
with Teflon, silicone, and other resins 
where fuzziness cannot be tolerated 
and where best available flex life 
and thin fabrics are required. Some 
of these fabrics are styles 112, 116, 
119, 126, and 127. 

A recent development has been the 


production of 1800’s yarn with which 
fabrics as thin as 0.001-in. thick 
have been woven for the electrical 
industry. 

Staple fiber fabrics are used pri- 
marily by laminators of flat sheet 
stock where the interlaminar bond 
strength has to be very high to per- 
mit punching. Recent developments 
in this field, such as the use of bind- 
ers on the fibers to provide greater 
compatibility with resins subse- 
quently used, are opening larger 
outlets for this form of fibrous glass. 


Production of Yarn 


Base Materials—The base material 
for all glass is sand (silica). The 
silica is mixed with several other 
ingredients and is fed into a refrac- 
tory furnace where it is heated to a 
molten state. It is then fed into an- 
other tank at the head of which is 
a machine that converts the molten 
glass into the form of small clear 
marbles. These are fed into platinum 
alloy crucibles, called bushings, 
which usually have 204 very small 
orifices in the bottom. A more recent 
process by which some fibers are 
made circumvents the necessity of 
the marble forming operation. 

Continuous Filament Yarns—The 
marbles are melted in the crucibles 
and the molten glass is drawn 
through the small orifices and wound 
onto tubes at a rate of about 10,000 
ft. per minute. The filaments col- 
lected on the tube are called slivers. 
The number of filaments per strand 
is determined by the number of ori- 


After weaving, fibrous glass cloth is carefully inspected before being wound on rolls 
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Fabrics woven of fibrous glass rovings (above) require no subsequent finishing 


fices in the crucible. To hold the 
fibers together and to lubricate the 
individual filaments for subsequent 
processing, a sizing material is ap- 
plied as the filaments travel from 
the crucible to the winder. 

Application of size at this stage 
of the production of glass fibers is 
of special interest because the best 
glass fiber lubricants and binders act 
as parting agents to laminating and 
coating resins. 

Staple Yarns—These are processed 
in the same manner as continuous 
yarns except that they are not drawn 
by a winding operation. In this proc- 
ess, steam or compressed air is used 
to force the glass through the or- 
ifices and down onto a perforated 
revolving drum. The drum catches 
the mass of fibers by means of suc- 
tion and permits them to be drawn 
off in the form of an untwisted rope 
also known as a sliver. Here, again, 
a binder or sizing material is applied 
to the fibrous glass. 


Yarn Sizes and Constructions 


Continuous Yarns—Today, the 
three commonly used filament sizes 
are: 1) “D”—0.00023 in. diameter; 
2) “E”—0.00028 in. diameter; and 3) 
“G”—0.00038 in. diameter. A fourth 
size, “K”—0.00053 in. diameter, is 
now being evaluated. 

The above terms designate indi- 
vidual filament sizes; 204 filaments 
usually make up a single strand of 
yarn. The yarn sizes are expressed 
in the number of yards of the yarn 
required to make a pound. “D” yarns 
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are generally expressed as 450’s; 
“E” yarns as 225’s; “G” yarns as 
150’s; and “K” yarns as 75’s. 

The 450’s indicate that it takes 
45,000 yd. of 1/0 yarn to weigh a 
pound; the 225’s take 22,500 yd. of 
1/0 yarn to weigh one pound, etc. 
In other words, the yarn number 
multiplied by 100 equals the number 
of yards it takes to weigh one pound. 

There are exceptions not indicated 
above. For example there is a 900’s 
yarn which is produced from the “D” 
fiber by using only 102 filaments and 
there is a 450’s yarn produced by 
using only 102 filaments of “E” fiber. 
For this reason, it is necessary to 
specify both the filament and the 
yarn size. 

Staple Yarns—Staple yarns in the 
past have been limited to one fiber 
diameter, namely, “G” fiber. The 


Strong parallel strand reinforcements are made by laminating glass fibers laid in ¢ 
parallel pattern to a basic material, such as paper, asbestos, film, or foil 


numbering system ; \- staple yams 
is the same as for « tinuous yarns 
in that the yarn ni mber indicates 
the number of yaris it takes to 
weigh one pound. Ti« staple yarns 
are generally much heavier than the 
filament yarns and are usually 
woven from either single or twisted 
yarns instead of the plied yarns. A 
typical staple yarn is 40/2, which 
indicates that the base yarn is 40 
and takes 4000 yd. to weigh one 
pound. It also indicates that it is q 
plied yarn, meaning that the Weight 
of the twisted yarn is 4000 divided 
by 2, or 2000 yd./pound. 


Fabric Construction 


The threads running parallel t 
the length of the cloth are known as 
“warp” threads and are sometimes 
called “ends.” Those running across 
the width of the cloth and perpen- 
dicular to the warp are “filling” 
threads, also referred to as “pick.” 
Thread count is expressed by the 
number of ends and picks per inch. 

It is obvious that the more threads 
per inch, the higher the breaking 
strength; but the strength does not 
necessarily increase in direct pro- 
portion to the increase in the nun- 
ber of ends and picks. The limit as 
to how few ends and picks may be 
used is dictated by the minimum 
count that can be achieved without 
the fabric becoming sleazy. Using 
the same weave pattern, the higher 
the thread count, the less pliable the 
fabric becomes. 

Yarn size primarily controls the 
thickness of a fabric; obviously, the 
higher the ply of the yarn the thicker 
the fabric. Generally, the cost of a 
given weight becomes less as heavier 
yarn and lower thread counts are 
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iin FIBER GLASS is made in the nation’s newest fiber glass plant, 


using the direct melt process and a system of controls that produces continuous filament 


fiber of exceptionally uniform diameters. This is an important factor in the manufacture of 


plastics employing either glass fibers or cloth reinforcements, as it simplifies the problem of 
attaining uniform results in the finished product. 
Pittsburgh Fiber Glass is made in the form of Roving, Chopped Strand and Yarns in 
all standard diameters. Cloth and bonded mat are made of Pittsburgh Fiber Glass by weavers 
and processors whose names will be furnished on request. All materials are provided with 
coatings that assure maximum wetting and binding action between glass and resin. 


High quality 
Pittsburgh 
Fiber Glass 
CULE 
simplify 
laminating and 
molding 
probems 


CHOPPED STRAND 


Pittsburgh 140’s yarn is available 
chopped to lengths of y%", %"" :s 
14", or 2” for direct use with resins. 
lt is packaged in corrugated cartons 
lor convenient storage. 


FIBER GLASS BONDED MAT 
Made of Chopped Strand bonded into 


stiff, random-pattern mats of various 
sizes and thicknesses. The names of 
makers of these mats are available 
through any of our offices. 






PAINTS 


*ePITTSBURGH 


FIBER GLASS CLOTH 

Pittsburgh Fiber Glass Yarns are sup- 
plied to weavers in all standard sizes. 
Their uniformity in diameter enables 
weavers to furnish cloth which con- 
forms to laminators’ requirements 
and aids in obtaining high quality 
finished plastics. The names of weavers 
using Pittsburgh Fiber Glass Yarns 
will be furnished on request. 


Technical Assistance 





ROVING 


Pittsburgh Fiber Glass Roving assures 
best results in preforms and when 
used as reinforcement for bar stock, 
piping and fishing rods. Both chrome 
and silane finishes are available. In 
addition to standard 140’s in 35- 
pound, 60-ends packages, Pittsburgh 
Roving can be supplied in any varia- 
tion of number of ends and package 
size. Any of these Rovings can be 
provided to draw from the inside or 
from the outside of the package. 


Additional information and technical assistance in the use of any Pittsburgh Plate Glass 
product will be freely given upon request. Pittsburgh Plate Glass Company, Fiber Glass 
Division, One Gateway Center, Pittsburgh 22, Pennsylvania. District Sales Offices: Charlotte, 
Chicago, Cincinnati, Cleveland, Detroit, Houston, Los Angeles, New York, Philadelphia 


and St. Louis. 


GLASS + CHEMICALS . 









PLATE 





Stass 


BRUSHES - PLASTICS 








COMPANY 
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BIGELOW 


Rovcloth 








20,000-gallon tank for waste chemicals fabricated from Bigelow 
Rovcloth by the Carl N. Beetle Plastics Corp., Fall River, Mass. 


DOES THE JOB Better .... 
Faster ..and at Less Cost! 


HERE'S WHY | I Rovcloth, woven from glass roving 


on special equipment developed by Bigelow, eliminates the 
costly, time-consuming finishing process necessary for yarn 
fabrics. Rovcloth has not been weakened by heat cleaning and 
subsequent refinishing operations. 


2 Absence of twist gives increased 
strength . . . allows better wetting out of the individual 
filaments. 


3 Flat ribbon shape roving results in 
better inter-laminate strength and reduces shearing action 
under stress. 


A Increased bulk means lower laminat- 
ing expenses .. . cuts your manufacturing costs! 


ROVCLOTH can be produced in an unlimited number of 
constructions and in various types of finishes. Bigelow will 
custom-weave ROVCLOTH up to 144 inches wide to meet 


your specific needs. *A Bigelow Trademark 


FOR BETTER REINFORCING MATERIALS USE 


BIGELOW 


Bigelow Fiber Glass Products 
ill ciiessehnens dinser COMPANY, INC. 


Fiber Glass 140 MADISON AVENUE, NEW YORK 16, NEW YORK 


Products 











used. There are limitations to the 
size of yarns that can be used. When 
the yarn becomes too coarse, there 
is a tendency toward delamination: 
it is difficult to maintain tolerances. 
and poor machinability results, Also, 
the weave pattern may show through 
coatings or laminates. 


Types of Weaves 


Type of weave should be taken 
into consideration as the right selec- 
tion can often make the user’s task 
much easier. 

Plain Weave—The plain weave js 
the most simple and commonly used. 
In this type of weave, the warp and 
filling threads cross alternately, 
Plain woven fabrics are generally 
the least pliable, but they are also 
the most stable. This stability per- 
mits the fabric to be woven with a 
fair degree of porosity without too 
much sleaziness. 

Basket Weave—In this type of 
weave, two or more warp threads 
cross alternately with two or more 
filling threads. The basket weave is 
less stable than the plain weave, but 
produces a flatter and stronger fab- 
ric. It is also a more pliable fabric 
than the plain weave and a certain 
degree of porosity is maintained 
without too much sleaziness. 

Crowfoot Weave—This fabric is so 
named because the weaving pattern 
when laid out on cloth-design paper 
resembles the imprint of a crow’s 
foot. In this type of weave there is 
a 3 by 1 interlacing; that is, a filling 
thread floats over three warp threads 
and under one. This type of fabric 
looks different on one side than the 
other. Fabrics with this weave are 
more pliable than either the plain 
or basket weave and, consequently, 
are easier to form to curved surfaces. 

Eight Harness Satin Weave—A 
fabric with this type of weave has a 
7 by 1 interlacing in which a filling 
thread floats over seven warp 
threads and then under one. Like 
the crowfoot weave, it also is differ- 
ent on one side than the other. This 
weave is more pliable than any of 
the others and is especially adapt- 
able to compound curves, such as 
used in radomes. Relative lack 0 
yarn interlacing in this weave makes 
possible a more uninterrupted par- 
allel arrangement of threads and the 
weave has the greatest amount ol 
strength per inch, as we! 
highest possible density. 

Leno Weave—A leno w' 


the 
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Woven Tape—Because glass fab- 
vics ravel badly when cut into nar- 
mn a widths, the use of woven glass 
a tape has gains d wide usage for plas- 
k HMM... tooling, covering boat hulls, and 
emergency repair of piping. 
IS 

. Nonwoven Products 
d Rovings—Rovings are produced 
4 essentially by winding a number of 
y ends of sliver (usually 60) onto a 
° wore, They are net twisted or plied, 
{ but sometimes a binder is used to 
: hold them together. 

, .Rovings are used in the manu- 

facture of solid fishing rods, for 
weaving fabric that requires no sub- 
sequent finishing, and for high 
srength in directional reinforce- 
ment. They are often cut into short 
lengths and used in making reinforc- 
ing mat and preforms and in the 
manufacture of reinforced molding 
ompound. 

Fibrous Glass Mat—Glass mat is 
used extensively in the reinforced 
plastics field in molding corrugated 
sheeting, boats, boxes, and many 
ther products. Random-oriented 
chopped strand mats are made by 
collecting on a conveyor roving that 
has been chopped into lengths of 
about 2.5 inches. One of several 
resinous binders is applied to hold 
the strands together. Another type 
einforeing mat is made by needling 
t stitching chopped strands togeth- 

In this case resinous binder is 
not used. A mat used primarily for 
lecorative purposes is produced by 
wirling continuous strands from a 
tucible with orifices onto a con- 
veyor on which resinous binders are 
added. The mixture is then cured. 
Glass Yarn Reinforced Film and 
Paper—Glass yarns, usually 150’s, 
are applied to paper and plastic films 

impart high strength and dimen- 
‘ional stability in one direction at 
unimum cost. The strength is di- 
ectly proportional to the number of 
‘nds of glass that are applied. The 
beneral procedure is to adhere yarns 

backing about 40 in. wide by 
means of a wide variety of resinous 


ahesives a subsequent operation, 
Coating pressure-sensitive ad- 
Fj . 

brous Glass Reinforcements 
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14-ft. boat hull molded from Bigelow’'s FORMAT by Winner Manu- 
facturing Company, Inc., Trenton, N. J., using pressure bag method. 


DO THE JOB Better... . 
Faster ..and at Less Cost! 


3 They “form-fit” your molds because of their 


drapeability . . . greatly reduce notching and slitting. 


2 ~=sThey are the widest mats in the industry . 
up to 84 inches! This makes it possible to eliminate tedious cross-width 


methods necessary with narrower mats. 


- = They are mechanically bound . . . uncontami- 


nated by chemicals that might cause discoloration or blistering. 


4 They are the heaviest mats on the market . . . 
available up to 10-oz.-per-sq.-ft. weight. This cuts time, labor, and 
pattern costs by eliminating multiple layers! 


| FORMAT® | These three product lines make lamination jobs simple: 
An all-purpose mat that can be used to advantage in almost 


all ordinary applications. A uniform blend of chopped roving 


mechanically bound together. 
A high tensile strength, unidirectional mat which has continu- 


ous strands of roving uniformly distributed in the lengthwise 
direction on a base of chopped strands. Well adapted to appli- 
cations where major stresses are applied in one direction . . . 


“ also makes an easy sandwich construction. 
FABMAT A base layer of woven or non-woven glass fabric to which 
a controlled blend of chopped roving is mechanically attached. 


Any commercially available glass fabric or woven roving may 

IS ae er be used. FABMAT comes as close to being a “preform” for 
racgemoar . ° . . — 
sandwich work as possible . . . eliminates time and labor costs 


of cutting and matching layers of cloth and mat. 


FOR BETTER REINFORCING MATERIALS USE 


ie fhe) || 


gem | Bigelow Fiber Glass Products 


DIVISION OF 


~ * BIGELOW-SANFORD CARPET COMPANY, INC. 


Fiber Glass 140 MADISON AVENUE, NEW YORK 16, NEW YORK 
Products 
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hesive is applied. It is then slit into 
the desired width of tape. The major 


a | re fb L O WwW end uses are Pressure-sensitiye 


packaging tape and cable insulation 











e e A size is applied to filaments of 

i a ! t r yarns; a finish is applied to fabrics 
Although fibrous glass does not ab. 

sorb moisture, the affinity of its sur- 


face for water is very high. A water. 
Q SS | 0 ; proof bond between glass and resin 











can be obtained only by a chemical Poll 
with a structure such that one part 

of the molecule has a very strong 
attraction to glass and another part 
of it reacts with the resin subse- 
quently used. 

The size that has proved best for 
the protection of yarns is a mixture 
of oleoresinous lubricant and starch. 
It is applied to the yarns used for 

fabrics and paper and film reinforce- 

Bigelow Wide Fiber Glass Cloth was used to produce a lighter, ment. It also permits easier han- 

stronger, lower-cost booster casing for Nike supersonic guided missiles. dling of the yarns after the sizing 
| | operation. 

The size that is applied to fibers 

| to be used for rovings and mat is 


* 











DOES THE JOB Better eg very different from the above and 

contains a bridging agent such as is 
. ‘ Void-fre: 
| Faster ..and at Less Cost! used in the chrome and silane fin- J \°". 
ishes. Other ingredients are used to ons 

| make possible the handling of the 

| | HERE'S WHY | fibers. 

Hie | 
rin I it’s the widest in the industry... Finishes we: 
Pin can be produced in widths up to 144 inches! This eliminates A comparatively small volume of pressure 





glass fabric yardage is finished by 
applying starch or resinous materials 
in order to prevent fraying and 


the “overlapping” previously necessary with narrower fabrics 


. +. produces a more even, uniform surface and structure . . . Resists m 


ai 











makes a better, stronger product . . . saves time, saves money! shifting of fibers. The most signifi- rs: 

cant finishes are described below. fungus. 
| 2 Bigelow Wide Fiber Glass Cloth is ; Heat Treatment—This as 
woven on special equipment developed by Bigelow’s research pe yredere again mete ae 
| and development engineers which enables us to specialize in pe oes: rl the fabric and is ac- 
widths from 72 to 144 inches. complished by passing the cloth 
through an oven at a temperature 0! 
5 J Bigelow will engineer Wide: Fiber approximately 600° F. This treat- 
Glass Cloth to meet your most exacting requirements . . . ene rg em binder content to 
custom-weave it to your specific needs . . . and apply any "tines (Caeenadh tite treatment is 

desired finish, including Garan and other high wet strength identified as #112. The purpose is A Div 
IT | retention finishes. to remove all binder from the cloth. 
It can be accomplished by several 
different processes. The batch proc- 
| ess, generally used, consists of plac- 
FOR BETTER REINFORCING MATERIALS USE ing rolls of fabric in a stationary 
erature 1S 
BIGELOW ; : aie be ao ae beers It is 
Bigelow Fiber Glass Products then raised to 650° F. and maintained 
| DIVISION OF at that temperature for 65 h before 

BIGELOW-SANFORD CARPET COMPANY, INC. the fabric is removed. The hea! HORN « 

Fiber Glass a | cleaned cloth is white in This a 


Products 140 MADISON AVENUE, NEW YORK 16, NEW YORK most 
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: MB polyester Pre-impregnated Fabrics For Reinforced Plastics 
Available in widths over 100 inches! 


Uniformly impregnated with polyester resin plus catalyst . . . yet it 
unrolls like plain cloth . . . ready for immediate use, nothing to add. 

















Easy lay-up saves 


time and money Keeps rejects to a minimum because 


resin impregnation is mechanically 
controlled for uniformity. 







No delamination 
during machining 





Void-free laminates, High tensile and flexural High dielectric strength, 


. superior resin flow strengths, exceptional stability low loss factor—excellent 
D even on intricate shapes under extremes of temperature moisture resistance. 
° and humidity. 


Cures in 2 to 5 minutes 
at 250°F to 300°F-low 


pressures 


Six month shelf life, 
no refrigeration necessary. 
Store at room temperature. 


Resists mild acids, 
alkalies, common 
solvents, rot, mildew, 





fungus. 
For all types of low pressure Available in Fire 
molding— matched dies, vacuum Resistant, Regular, and 
bag, pressure bag, contact pressure. special Heat Resistant Types. 
Available in colors (on large 
orders) and in variety of pneu weed tas 
- = one” | ng 4-4 Aircraft parts Flare housings Radio cabinets 
See: TED to . . Diving boards Instrument cases Surfboards 
Fishing rods Marine applications Truck & car bodies 
and many others 
*Glass currently available in widths up to 64 inches. 
“ Division of Su Chemical Corporation WRITE TODAY FOR SUNFORM DATA AND SAMPLES 


Electro-Technical Products 


Dept. E10-5542, 113 East Centre Street, Nutley 10, New Jersey 
Telephone — Nutley 2-7070 


, DIVISIONS OF SUN CHEMICAL CORPORATION 
= * HUDSON + WILLEY (paints, maintenance and construction materials, industrial coatings) * WARWICK (textile and industrial chemicals) * WARWICK WAX 
ee of specialty waxes) » RUTHERFORD (lithographic equipment) » SUN SUPPLY (lithographic supplies) - GENERAL PRINTING INK (Sigmund Ullman + Fuchs & 


9 * Eag * American + Kelly * Chemical Color & Supply Inks) * MORRILL (news inks) + ELECTRO-TECHNICAL PRODUCTS (coatings and plastics 
PIGMENTS DIVISION (pigments for paints, plastics, printing inks of all kinds) 
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Molders of fiberglas and plastic. 


Match metal or low pressure 
molding. 


Epoxy and Polyester Resins—Designed 
for your particular application. Marine, 
Automotive, Molding, Laminating, etc. 





* Fiberglas mat & cloth * Manufacturers of impregnat- 
ol ~* 2 I oS 
ing equipment. 
* Catalysts—All types, i.e. room oo 
temperature or oven cure. * Kraft Kote—for Marine pur- 
oses. 
* Styrene P 
* Colors for use with Polyesters. * Kustomize Kit—for Automo- 
7 tive purposes, 
* Fillers P 
* Vacuum forming of Butyrate 
ry . © y 
* Parting Agents lenite. 
g Ag 


Write, wire or phone for catalog sheets and Complete Information 


MULTI PLASTICS 


Div. of Curd Enterpvrizes, Ine. 


P, O. Box 770, Addison, Ill. 














a 
. ° . 
‘ . 


= SPECIAL FABRICS © 


for 


7 COATING & 





If you use special fabrics for 
coating and laminating, you'll find 
Flightex a dependable source of supply. Our 
staff of engineers is at your service to help solve 
your problems. 

Write for Complete Information 


FLIGHTEX FABRICS, Inc. 


87 Worth Street New York 13, N. Y. 
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of the finishes used in conjunction 
with the low pressure resins It is 
also used in cases where maximum 
electrical properties are required 
with silicone resin. Silicone resins 
are very sensitive to acid or alkaline 
substances. Fabrics that are hea 
cleaned have an alkaline residue 
which is neutralized and washed 

#114 Finish — Methacrylate 
chromic chloride is applied to heat 
cleaned fabric from an aqueous soly- 
tion. In theory, the chromium atoms 
either react or are held strongly by 
electrostatic forces to the glass, The 
unsaturated group in the molecule is 
free to copolymerize with various 
resins. This is one of the older types 
of finishes. 

Volan A—This is an improved 114 
where the chlorine is hydrolyzed off 
The wet strength retention of lam- 
inates is excellent and this finish js 
approved by the Air Forces under 
Specification MIL-P-8093. 

136 and Garan—Unsaturated tri- 
chlorosilane type materials are ap- 
plied to the glass fabrics. In theory 
the silicone atom holds to the glass, 
and the unsaturated group is free to 
copolymerize with resins. The 136 
and the Garan finish, which in prin- 
ciple and use are similar, are ap- 
proved by the Air Forces under 
Specification MIL-P-3013. 
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y, lbunjion Seay fabrics insure superior 


performance for high and low pressure LAMINATING 


IMPACT STRENGTH... Wellington Sears single filling duck 
has the right weight and rugged, hard-gripping texture to make 
an excellent reinforcement for C grade laminates where high impact 
strength is important, as in the case of certain gears, safety helmets 
and mechanical parts of many kinds. Available in widths of 29 
inches and wider and in weights from about 8 to 15 ounces per 
square yard. 


SHOCK RESI STANCE... Superior army duck is another heavy, 
rugged fabric, ideal for shock-resistant laminates such as heavy 
duty mechanical parts in mechanisms subject to sudden starts and 
stops. Its plied yarn construction contributes high fiber density and 
freedom from sizing substances that sometimes hinder impregna- 
tion. Available in widths of 28% inches and wider and in weights 
from about 8 to 15 ounces per square yard. Other Wellington Sears 
quality cotton fabrics for laminating include drills, Columbus sheet- 
ing and numerous special constructions. 
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GOOD INSULATOR... The nylon staple fibers in this fabric 
contribute high bonding strength and provide laminates with supe- 
rior insulation resistance under high humidity conditions, a factor 
of special importance in items for the electronic and high frequency 
fields. Wellington Sears staple fiber nylon fabrics are made 28 to 72 
inches wide in weights of about 4 ounces per square yard and higher. 
Also available to laminators are Wellington Sears fabrics of spun 
and filament Orlon*, Dacron** and other synthetic fibers. 


BALLISTIC PROPERTIES... In this fabric the strength of 
nylon yarns in filament form provides outstanding impact resist- 
ance to low pressure laminates such as wing board liners for mil- 
itary aircraft. Wellington Sears filament nylon fabrics are made in 
weights of about 2 ounces per square yard and higher, in widths 
from 28 to 72 inches. They are available in the grey or scoured and 
heat set for dimensional stability. 


MULTI-DIRECTIONAL STRENGTH... Originally designed 
specifically for high pressure laminating, Lantuck is a non-woven, 
resin-bonded fabric whose revolutionary feature of random fiber 
distribution gives laminates equal strength in all directions and 
exceptional machineability at high cutting speeds. New, improved 
Lantuck is recommended as an economical filler for fine gears, 
bobbin heads and other laminates requiring sharp projections or 
edges, mirror-like machined surfaces and superior mechanical 
strength. Lantuck for laminating is 38 to 40 inches wide, weighing 
about 4 ounces per square yard, of various fibers and bonding agents. 


*DuPont’s trademark for its acrylic fiber 
**DuPont’s trademark for its polyester fiber 


Wellington Sears 


A Subsidiary of West Point Manufacturing Company 


First in Fabrics For Industry 


Wellington Sears Co., 
65 Worth Street, New York 13, N.Y. 
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Whatever you make from glass fabrics— ‘ 





ISLS LIE 
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make it better, faster, at lower cost 
with quality Trevarno glass fabrics ~ 


Trevarno offers a complete selection of custom and standard glass fabrics, 


plain, finished and impregnated—at low cost to meet your volume 54 
requirements. Trevarno fabrics are consistently uniform in thickness, 

weight, weave. This uniformity helps you standardize your processing 

operations, speeds your production, cuts your costs and gives you a higher 








quality product. Quality Trevarno fabrics are the result of our “one-company” 


operation which performs weaving, finishing and impregnating to rigid 


quality control standards. And quality is paramount at Trevarno. 


New! Epoxy, Phenolic, Silicone and D.A.P. preimpregnated materials 
now available in many standard fabrics. Write your nearest Trevarno sales 


office for complete specifications, price information. 


COAST MANUFACTURING & SUPPLY COMPANY Tr eV q f n e 
v4 


Plants at: Livermore, California * Seguin, Texas 
P. O. BOX 71, LIVERMORE, CALIFORNIA « 4924 GREENVILLE AVE., DALLAS, TEXAS 


FABRICS 
635 SOUTH KENMORE, LOS ANGELES, CALIFORNIA GLASS 
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FILLER FOR MOLDING COMPOUNDS 
POWMINCO ASBESTOS ... 


_. . An outline of its unusual properties 


Powhatan Mining Co. is the exclusive pro- 
ducer of Powminco plastic asbestos, used as 
a filler in phenolic and polyester resins. It is 
the only completely fiberized acid resistant 
asbestos fiber in the United States. 
Powminco Asbestos is practically inert. It 
is not affected by as much as four hours boil- 
ing in concentrated hydrochloric acid. This 
gives it a distinct advantage over ordinary 
chrysolite fiber when used in molding com- 
pounds that require an acid catalyst (pheno- 
lics, for example), and in casting resins. 
Powminco Asbestos, an anyhydrous magne- 





sium silicate, has no water in its composition. 
This results in unusually low shrinkage when 
it is included in plastic compounds used in 
molding and tooling operations. Other desir- 
able characteristics of Powminco Asbestos are 
its extremely low content of magnetic iron, 
and its very high di-electric strength. 


The Powhatan Mining Co. controls the pro- 
duction of Powminco Asbestos from mine to 
finished fiber, and every processing operation 
is performed under strict quality controls. 

We will gladly supply working samples 
without charge or obligation. Write to us on 
your letterhead. 








POWHATAN MINING COMPANY 


Woodlawn, Baltimore 7 


Cable address: “Powminco” 


Maryland, U. S. A. 




















& 
NEW 





FIBERGLASS 





... that will greatly enhance the molding characteristics 


and finished properties of your reinforced plastic parts 





Chopped fiberglass strands containing the “Flow-More” finish 
have proven production-worthy in the compound-molding of an 
8-lb. 675-sq. in. part containing sharp corners and risers. 


Excellent surfaces, color-clarity and above-average strengths 
have been obtained in moldings and laminates employing poly- 
ester resins. Fiber lengths from 1%” up are available. 


We welcome your inquiries and will be glad to furnish tech- 


Process Development Co.. Inc. 


Box 195, Station A, Toledo 5 
Phone TA-4657 


nical assistance. Write: 
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Sheet Reinforcements 


= many types of sheet rein- 
forcements available allow a wide 
range of laminate properties. These 
reinforcements include cellulose and 
asbestos papers, cotton, glass, asbes- 
tos, rayon, and other nylon fabrics, 
wood veneers, and non-woven mats 
of cotton, glass, and asbestos. For 
certain applications, thin layers of 
metal foil or screen have been in- 
corporated with the other reinforc- 
ing layers. 

Various types of impregnating 
resins such as phenolic, melamine, 
silicone, polyester, polytetrafluoro- 
ethylene, and epoxy, give certain 
properties peculiar to the specific 
resin employed. These may include 
such properties as flame or arc re- 
sistance, low dielectric losses, high 
insulation resistance, high heat re- 
sistance, etc. 


Paper Reinforcements 


Cellulose Papers—Practically all 
types of paper have been used as 
reinforcements for laminates, but the 
main ones are kraft, cotton rag, cot- 
ton linter, and  alpha-cellulose. 
Thicknesses vary from 0.001 up to 
0.020 inch. To make good lami- 
nates, these papers must be uniform 
in weight, density, penetration, 
formation, and porosity in order to 
obtain uniformity of resin absorption 
and uniform resin content in the 
laminate. 

Absorbent papers produced with 
a minimum of calendering give best 
results from an impregnation stand- 
point. Sizings are to be generally 
avoided, both from standpoint of 
penetration and of electrical proper- 
ties of the laminate. Colored papers 
are used in some instances, but pig- 
ments or dyes must be chosen with 
respect to their stability under the 
high temperatures of laminating. Be- 
cause of the general necessity of set- 
ting dyes in paper with alum, dyed 
papers should be avoided where 
laminates with excellent electrical 
properties are required. 

Where water-soluble resins are 
used for impregnation, it may be de- 
sirable to use so-called “high wet- 
strength” papers, often containing a 





* Director, Research, & Development Lab., Na- 
tional Vulcanized Fibre Co. 
References were prepared by the editors. 
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small percentage of melamine resin 
size. The type of size must be com- 
patible with the resin employed for 
best results. 

Kraft papers are generally low in 
cost and impart good strength prop- 
erties to the laminate. They do not 
impregnate as well as the other types 
of paper; consequently their use is 
generally confined to low-cost lami- 
nates where structural strength is 
an important consideration and 
where electrical properties particu- 
larly under wet conditions are sec- 
ondary. 

Alpha-cellulose paper has proved 
very satisfactory as a reinforcement 
for paper-base laminates. Alpha- 
cellulose paper is widely used as the 
base for the better electrical paper 
laminate grades in sheet, rod, and 
tube forms. It has almost completely 
superseded papers made from old 
cotton rags because of the particles 
of rubber and metals that could not 
be entirely removed from them. 

Papers made from new cotton rags 
are free from these impurities, are 
stronger than alpha papers, and have 
found uses as reinforcements for 
special grades of laminates requiring 
high strength properties. 

Cotton linter papers, because of 
their shorter fiber lengths and high 
degree of absorbency, are particu- 
larly valuable as reinforcements for 
punching grades of laminates where 
good cold punching and shearing 
properties are required. 

Specifications for papers suitable 
for certain grades of laminates have 
been developed as the result of ex- 
perience over a number of years. 
One is that prepared by Committee 
D 9, ASTM, known as ASTM Spe- 
cification No. D 1080-52T, “Absorb- 
ent Laminating Paper for Electrical 
Insulation.” 

Asbestos paper has found use in 
laminates requiring greater flame 
resistance than cellulose paper. Both 
phenolic and melamine resin binders 
are employed, the latter providing 
are resistance. These laminates have 
low dielectric strength and low in- 
sulation resistance, however, and 
should be restricted to low voltage 
applications. 

Some special grades of asbestos 


by G. H. MAINS* 


papers, which have been purified ty 


remove compounds of iron 


other metals, are used for certain 
applications where better electrical 
properties are required. These pa. 


pers, however, are so weak as 


extremely difficult to handle and re- 
sult in a low strength laminate 
which, together with high cost, has 


limited their field. 


Other papers made from fibers 
such as glass have been tried out as 
laminate reinforcements. In general, 


these papers are too weak for 


or tower treatment and must have a 
preliminary binder incorporated on 


the paper machine. One of the 


promising, from the handling stand- 
point, is that combining asbestos and 


glass fibers. 


Cellulose and asbestos papers are 
also available that are reinforced by 
glass rovings applied at definite 
spaced intervals to increase strength 


greatly in one direction. 


Fabric Reinforcements 


Cotton—The traditional fabric re- 
inforcement for phenolic laminates 
has been cotton fabric, used pri- 
marily for the purpose of obtaining 


toughness, impact strength, 
good machining properties. 


and 


to be 


oven 


more 


and 


Certain types of fabrics have been 
found to be best suited for certain 
applications; for example, use of a 
heavy duck or canvas results in a 
laminate of highest impact strength, 
and it is consequently the reinforce- 


ment for industrial gear 


stock. 


Standard flat or single-filled ducks 
in weights of 8, 10, 12, and 15 oz. are 
common for such applications. In 
general, they are cross-laminated in 
order to secure uniform strength 
both lengthwise and crosswise of 


sheet. Such ducks contain a 


sized 


warp, which prevents maximum 
resin penetration and results in a 


rough machined appearance 


. For 


finer machining applications where 
heavy fabric duck is still required, 
the use of army or shoe ducks, which 


have twisted warp and fill th 


reads, 


has been successful. These have 2° 


added sizing in the warp three 
f lam- 


For machining applications 
inates requiring a still bett 
face finish, finer weave cotto! 
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FOR IMPACT 
STRENGTHS 


The Use of 


CLAREMONT FILLERS 


in Your Plastic Formulations 
Insures Easier Processing 

Greater Strength, Better Products 
Claremont Fillers provide the pattern and 
structure for stronger plastics — without 
sacrificing or impeding the molding or 
physical properties of a formulation. All 
Claremont cotton fillers are exactingly 


processed from carefully chosen stock. 
Strengths are graded from fine flock to 
macerated fabric pieces — each in its 
classification is certain to satisfy the 
desired impact requirements. Samples 
for laboratory test runs are available. 
Write for complete details. 

Inquiries invited! 


CLAREMONT 
FLOCK 
THREAD 
FABRIC 


C J A REM ONT  §sru °°  ssiencan 


' WASTE MANUFACTURING co. 
"the Country’ Largest Manufacturer of Flock” CLAREMONT, N. H. 
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WILMINGTON, MASS. 











ORDER FROM EITHER PLANT 











WATER GROUND 


MICA 


LAMINAR FILLERS 
EXTENDERS 
and 
REINFORCING PIGMENTS 


NATURAL AND SURFACE COATED 


HIGH TEMPERATURE RESISTANCE 
HIGH DIELECTRIC STRENGTH 
HIGH PURITY 
LOW POWER DISSIPATION FACTOR 
LOW DIELECTRIC CONSTANT 
LOW MOISTURE PERMEABILITY 
INERT 








=}. ORDER FROM EITHER PLANT . 
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WATER GROUND 


tranklin 
MINERAL PRODUCTS COMPANY, INC 


Franklin, North Carolina 
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are used in the “L” grades, some- 
times erroneously referred to as 
“linen” base. The most common in- 
dustrial fabric used in this class is 
the 80x 80, 3.7 oz./sq. yd. print or 
shade cloth. Here again the size used 
in the warp threads prevents maxi- 
mum penetration and interferes with 
smoothest machined finish. For spe- 
cial fine-machined parts, combed 
yarn fabrics down to 3 oz./sq. yd., 
90 x 90 thread count, have been used. 
For very thin laminates such fabrics 
as the 96 x 100, 2.4 oz./sq. yd. lawns 
have been employed. 

By removing the starch sizing, 
maximum impregnation with resins 
can be obtained; such fabrics are 
used for laminates designed for fine 
machining and electrical applica- 
tions. Purifying the fabric by water 
washing to neutral pH is desirable in 
most instances to avoid traces of 
salts, acids, or alkalies, which are 
injurious to electrical properties or 
may cause deterioration of the fab- 
ric during pressing. 

For certain types of materials, in- 
termediate weights of cotton fabrics 
may be used, such as the 5.2 oz./sq. 
yd. sheeting. For heavy bearing- 
block applications, fabrics up to 50 
oz./sq. yd. in weight have been em- 
ployed, sometimes using a special 
plied belting fabric. 

Weave Types—Most cotton fabrics 
used for laminates are of the square 
weave type, although twill or satin 
weaves have been used in some in- 
stances. The most important require- 
ments are uniformity of weight 
throughout the roll and from roll to 
roll, low and uniform size content, 
uniform strength, squareness of 
weave (i.e., freedom from distortion) , 
and quality of cotton. Longer staple 
cotton produces higher strength 
laminates. Presence of immature cot- 
ton decreases strength rapidly. 

Openness of weave is also an im- 
portant factor, since fabrics that are 
too tight have generally poor bond 
strength, while fabrics that are too 
open may result in porosity or resin 
crazing in the large openings be- 
tween threads. Percent elongation, 
tied in with crimp, is also an impor- 
tant factor; in general, impact 
strength of the laminate increases as 
crimp goes up, while flexural and 
tensile strengths increase as elonga- 
tion and crimp are lowered. 

Special woven fabrics with a high 
degree of crimp in both warp and fill 
are used for postforming grades, 





since such fabrics produce 
that can be stretched 
readily in postforming. 

Asbestos—Woven  ashestos Bl 
been used for many years with phe. 
nolic resin binders for making lam. 
inates suitable for applications 1. 
quiring low dimensional change ang 
resistance to high temperatures, Th. 
1.65 Ib./sq. yd., 14x 14 count, AA as. 
bestos fabric is perhaps the mos 
common fabric used for high-tem. 
perature applications, although Un. 
derwriters Grade fabric with a 
higher cotton content has been used 
satisfactorily in some applications 
In asbestos fabrics, again, uniformity 
of weight, squareness of weave 
openness of weave, and tensile 
strength are important considera- 
tions. 

Glass—There are two general 
types of glass fabrics available: con- 
tinuous filament and staple fiber. 
The staple fiber fabric is relatively 
small in volume and is limited 
largely to one weave (#261), weight 
10.3 oz./sq. yard. Laminates made 
from staple fiber fabric have slightly 
higher bond strength and are less 
subject to warp or twist than those 
using continuous filament glass fab- 
rics. They are, however, weaker 
mechanically and harder to handle 
The continuous filament fabrics used 
in laminates range from the 2.4 oz. 
sq. yd. (#112) to the 26 oz./sq. yd. 
(#184) cloth. 

The glass fabrics are not generally 
suited to laminating with various 
resins without removing the starch 
or oily sizing used during weaving 
and, for certain resins, applying 
some special finish to improve wet- 
ting of the glass and bond strength. 
The #111 or heat-treated finish, 
which consists of burning off the 
major portion of the size, is suitable, 
in general, for phenolic and mela- 
mine binders. The #112 or heat- 
cleaned finish, which involves burn- 
ing off all of the organic size, is suit- 
able for silicone resins. Volan © 
silane finishes have been used suc- 
cessfully for polyester, high-tempet 
ature phenolic, epoxy, and_ other 
resins. 

While most of the high-pressur¢ 
laminates are made with square 
plain weave glass fabrics, the satin 
weaves are probably more common 
with polyester or other low-pressure 
resins. Some of these are quite unr 
directional in character in order © 
obtain high tensile strengths 2 °™ 


laminates 
and formed 
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D Wha Nuclear Energy Means to Plastics” 

D> ‘wots for Vacuum Forming” 

D to to Profit by Using Formed Sheet Plastics” 

D Whe and How to Paint Plastics” 
“How to Rate Electronic Heat Sealers” 
“Where and How to Use Epoxies” 

D ‘Paring Printing Costs with Plastics” 
“fom It... .... OF Mold It?” 

D ‘tardness Testing of Plastics” 

D “The New Polyethylenes” 

: “Precision Moldings” 


who on your staff did not read 
these important articles? 


omewhere in your plant there’s a man who 
5 might have done a better job if one of these 
articles from recent issues of MODERN PLASTICS 
had been brought to his attention. Engineers, 
moldmakers, designers, chemists, plant man- 
agers and other members of the production 
team depend on MODERN PLASTICS to bring 
them information on the latest techniques and 
practices which are being developed in all 


quarters of the fast-changing Plastics Industry. 


If any of your key people are not getting copies 
of MODERN PLASTICS regularly, enter subscrip- 
tions for them right now. This way you can be 
sure they will quickly learn of every significant 
advance in plastics methodology. In compari- 
son with the wealth of useful data each issue 
contains, the cost of an individual subscription 
is trifling. The rate is $6 per year in the United 
States and Canada; $10 in Pan America; $15 in 
other countries. The annual Encyclopedia Issue 


is included in the subscription price. 


MODERN PLASTICS 


A Breskin Publication 


575 Madison Avenue New York 22, N.Y. 
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Placing a cured preform for a case onto the heated matched metal mold. 
Polyester resin is added, and the final cure made at 100 PSI and 235° F. 


Garan® roving preforms 
give high wet strength, 
speed molding of plastic cases 


Government specifications for plastic instrument cases required high 
wet strength. The Chemold Company of Santa Monica selected 
L-O-F Glass Fibers’ Garan roving for reinforcement. The result is a 
product that withstands rugged testing and service, and has a rapid 
molding cycle. 


Mr. L. R. Dailey, Chemold’s Director of Research, says, ‘“L-O-F 
Garan roving has fine wetting-out properties, which help to mold 
parts requiring long resin flow. Garanized glass fibers have made it 
possible for our products to demonstrate superior properties under 
both wet and dry conditions.” 


Here’s how L-O-F Glass Fibers’ Garanized roving and chrome roving 
can improve your product and process: 


e Provide high wet- @ Give excellent results in pre- 
strength retention forming, as reinforcing mat or 


‘ as chopped strand 
e Improve flexural, compressive 


and tensile strength e Wet-out completely, permit 
fast molding cycles 
Also available: Vitron® VR-12 |Roving— useful with epoxy, silicone 
and polyester resins. 


For technical data and information on standard packages, contact our nearest sales office, 
or write: L-O-F Glass Fibers Company, Dept. 25-55, 1810 Madison Avenue, Toledo 1, Ohio. 


\ > - L-O-F GLASS FIBERS COMPANY 
cuastl Heers asaniaky eases 


Makers of glass fibers by the exclusive “Electronic-Extrusion” process 





302 








direction. There are » umeroys sizes 
of glass yarns and n) NeTous Weave 
which are discussed in detaj} in th 
chapter “Fibrous Glass Reinforce. 
ments,” p. 286. 

The principal requirements for 
good glass fabric for laminates are 
uniformity of weight, uniformity of 
“finish” treatment, squareness 
weave, openness of weave, and 
strength. Freedom from distortion in 
the weave is even more important 
in glass than other fabrics to do- 
crease warp in the finished laminate 

Synthetic Fibers—The only syn- 
thetic organic fiber used in lami- 
nates to any commercial extent today 
is nylon. This is used with a phe- 
nolic resin binder in continuous fila- 
ment fabrics for very thin sheets 
under %2 in. thick and in spun or 
staple fiber fabrics for thicker 
sheets. These nylon fabrics are usu- 
ally 2.3 to 10 oz./sq. yd. weights. 

Some development work has been 
carried out on Orlon fabrics, par- 
ticularly with epoxy resin binders, 
but these are not yet used on a wide 
scale. 


Non-Woven Fabrics or Mats 


Considerable use is made in the 
laminate field of the so-called non- 
woven or felted fabrics or mats 
These are laid down by various 
processes to give either unidirec- 
tional or random distribution. They 
may have a small amount of resin 
or other binder to hold the fibers 
together in the mat. With mat fillers, 
it is often possible to obtain higher 
tensile and flexural strengths in the 
laminate than with woven fabrics. 
On the other hand, impact strengths 
are usually much lower in laminated 
materials with mat fillers. 

Cotton Mats—These are frequently 
employed as fillers for high-pressure 
phenolic laminates for gears, bobbin 
heads, and ther applications where 
a fine-machined surface equivalent 
to that obtained with paper laminates 
is desired, yet high toughness or im- 
pact strength characteristics are Te 
quired. A typical commercial type of 
cotton mat would have a weight © 
4 to 6 oz./sq. yd. with fibers random 
laid and bonded with methy! cellu- 
lose or polyvinyl alcoho!. A number 
of highly specialized mats made from 


specially purified or ex«' tionalls 
long fibers are also avai! in sev- 
eral weights, thickness types 

of binders. 
Asbestos Mat—Thes also 
Fillers and Rei ements 
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| or felted asbestos, and 


called caré ‘ 
are available in various thicknesses 
and types of asbestos fibers. Two of 


the common thicknesses are 0.007 
and 0.010 inch. These serve as rein- 
n laminates with either 


forcement 
ohenolic melamine binders and 
are used for motor armature slot 


wedges or other applications requir- 
ing high flexural strength through- 
out service life. 

Glass Mats—These are made from 
glass fibers laid down usually in 
random distribution and held to- 
gether by a binder compatible with 
the resin to be used. Mats with poly- 
ester binder are used extensively; 
also available are phenolic- and 
melamine-bonded mats. Another 
form of mat is held together by 
needling or stitching at a number 
of points. For certain applications 


‘such as high-pressure melamine 


laminates, the lack of uniformity in 
glass mats has been a serious handi- 
cap. A large amount of development 
work has been expended on improv- 
ing this characteristic with some 
promising results during the past 
year. 

Glass mats are available in many 


weights and thicknesses. Among the 
most important commercially are the 
¥%, 1, and 2 oz./sq. ft. varieties. Thin 
surfacing mats are also available. 


Wood Veneers 


In the industrial field, wood ve- 
neers have been used as reinforcing 
units to make laminates with very 
high tensile and impact strengths. 
Rotary-cut veneers from 1/50 to 
1/20 in. thickness of poplar, ash, and 
other woods have been used, im- 
pregnated with phenolic resins. In 
the decorative field, thin plies of 
fancy veneers of many woods, either 
sliced or rotary-cut, have been used 
primarily on the surface of lami- 
nates. 


Metal Reinforcements 


Thin screens or perforated metal 
foils of copper and aluminum are 
used in various types of laminated 
sheets and tubes, either as a me- 
chanical reinforcement, a_ thermal 
distributor, or an electrical shield. 
Iron or steel screens have been used 
in certain molded laminates pri- 
marily for mechanical reinforcement. 

While not strictly a reinforce- 


ment, the largest single use of metal 
in laminates has been of thin cop- 
per foil on one or both surfaces as 
a basis for printed circuits. 
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‘Gentlemen 


Please send me... 


It isn't necessary to write an individual letter for every 
booklet or brochure you want on a plastics subject. 





PRE-IMPREGNATED 
LAMINATING STOCKS 


custom prepared for your application 





By using the Manufacturers’ Literature Page which is 
published in every issue of MopERN PLastics magazine, 
you can join the many readers who regularly ask for 
and receive the publications distributed by suppliers 
to the plastics field. 


Movern Puastics’ Manufacturers’ Literature Page is 
easy to locate and easy to use. It’s printed on heavy 
colored paper. All you do is circle the items you want, 
ill in the free reply card and mail. Before long you will 
receive the literature you have asked for. 


—s : ° ‘ p 
en advantage of this free service without further 
delay. Look for the Manufacturers’ Literature Page in 
every issue of MODERN PLastics magazine. 


A Service of MODERN PLASTICS 


A BRESKIN PUBLICATION 
575 Madison Avenue, New York 22, N. Y. 
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PAPER ff impregnated 
ith PHENOLICS 
SYNTHETIC FIBER CLOTHS Wi caeiniiiasin 
GLASS CLOTH DIALLYL PHTHALATE 
EPOXY RESIN 
GLASS MAT 
SILICONES* 
POLYESTERS 





*glass cloth only 


for high and low pressure laminating 


U. S. Polymeric’s products are all dry lay up or 
slightly tacky and are fully loaded with resin and 
catalyst, ready for laminating. Write for descrip- 
tive bulletin. 


eum J. S. POLY MERIC seuss 


CHEMICALS, INC. 





PHONE STAMFORD, CONNECTICUT 
New York: Mott Haven 5-5866 P. O. Box 546 
Stamford: Davis 4-7545 
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Organic Intermediates 


Recent Developments 


» Dibutyl fumarate, a reactive resin 
intermediate, is available in semi- 
commercial quantities (Organic 
Chemicals Div., Monsanto Chemical 
Co.). The compound is a clear, es- 
sentially colorless liquid which will 
homopolymerize. By using it with 
various monomers under adjusted 
reaction conditions, polymers can be 
made that range from brittle resins 
to soft, internally plasticized mate- 
rials. Copolymers of dibutyl fuma- 
rate with vinyl acetate, vinyl chlor- 
ide, acrylates, and styrene are of 
special interest in formulating sur- 
face coatings, free films, permanently 
tacky adhesives, fibers, synthetic 
lubricants, and additives for oil. As 
a chemical intermediate, dibutyl 
fumarate yields substituted succin- 
ates readily with the addition of 
halogens, aldehydes, thiols, and sim- 
ilar compounds. 


>» Formaldehyde is now available in 
concentrations ranging as high as 
50% (Nitrogen Div., Allied Chemical 
& Dye Corp.) 


>» Used as a flow promoter to im- 
part toughness, flexibility, high 
crack and craze resistance, and in- 
creased impact strength to thermo- 
setting resins containing a thermo- 
plastic material, a new chemical 
(Acrylamide, American Cynamid 
Co.) copolymerizes with vinyl for- 
mates, vinyl ketones, or acrylates to 
give resins useful as bonding agents 
for granular materials and abrasives. 


>» Ethylene cyanohydrin (Carbide 
and Carbon Chemicals Co.) is avail- 
able in tank car, tank truck, and 
drum carload quantities. It is impor- 
tant in the synthesis of acrylonitrile, 
polyacrylic acid, polyacrylates, as 
well as other acrylic derivatives, and 
in the manufacture of resins and 
plastics. 


>» Color improvement for m-phenols 
(m-Phenols 220, Carbide and Car- 
bon Chemicals Co.) has_ been 
achieved through special processing. 
° Associate Manager, Research Department, Kop- 
pers Co., Inc. 


Paragraphs summarizing Recent Developments 
and References were prepared by the editors. 
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The present product has an initial 
color less than 2 Gardner and will 
not darken beyond 3 Gardner. For- 
merly, m-phenols were produced 
with an initial color of about 12.5 
Gardner, which later darkened con- 
siderably. 


» Dihydroxy diphenyl sulfone 
(D.D.S., Organic Chemicals Div., 
Monsanto Chemical Co., shows 
promise as an ingredient in the pro- 
duction of heat-resistant epoxy and 
phenolic resins. The chemical has 
been used primarily as an additive 
in electroplating baths and is useful 
as an intermediate in organic syn- 
thesis. 


> p-tert-butylbenzoic acid (Shell 
Chemical Corp.) is a white, crystal- 
line solid which may be used as a 
modifier and regulator of air-drying 
and baking alkyd resins and for the 
preparation of mono- and polyesters 
having properties ranging from li- 
quids to brittle resinous solids. It 
is suggested by the manufacturer as 
an intermediate for the preparation 
of plasticizers for polyvinyl chloride 
and cellulose ethers and esters. 


» A heavy, sticky, almost colorless 
liquid based on butadiene (C-Oil, 
Standard Oil Development Co.) has 
been used in making glass-like plas- 
tics that can be machined almost like 
metal and which have unusual elec- 
trical properties. One company 
(Glidden Co.) has been licensed to 
develop surface coating applications 
for the new chemical. 


>» Two new diisocyanates—bitoly- 
lene diisocyanate or 3,3’-dimethyl- 
4,4’-biphenylene-diisocyanate (Todi, 
Carwin Co.) and dianisidine diisocy- 
anate or 3,3’-dimethoxy-4,4-biphe- 
nylenediisocyanate (Dadi)—are now 
used in the manufacture of ad- 
hesives, fibers, elastomers, and res- 
ins for molding and coating applica- 
tions, as well as in the chemical 
modification of polyesters, drying 
oils, natural and synthetic fibers, 
paper, and leather. 


>» A new yellow, crystalline chem- 
ical (N-phenylmaleamic acid, 


by A. R. PowEys 


American Cynamid Co.) has a melt. 
ing point of 190+2° C. It is reported 
to have been used in the following 
chemical reactions: formation of Wa- 
ter-soluble alkali metal salts, Mi- 
chael condensations, Diels-Alder Te- 
action, dehydration to N-phenylmal- 
eimide, and copolymerization with 
acrylonitrile, ethyl] acrylate, vinyl 
acetate, as well as with various 
other monomers. 





Pen are manufactured from 
a large number of chemicals, || 
of which have their origins in varj- 
ous natural substances. These ray 
materials from which the plastic- 
producing chemicals are secured 
may be coal, petroleum, natural gas, 
or agricultural products. To a lesser 
extent salt, sulfur, limestone, silica, 
fluorides, and other minerals also 
contribute chemicals used in manu- 
facture of plastics. Even air and 
water may be raw materials when 
used in conjunction with some of 
the other substances just mentioned. 


Chemicals from Coal 


Large quantities of bituminous 
coal are carbonized in chemical-re- 
covery coke ovens to make coke and 
“coal chemicals.” Economically, the 
principal product is coke, most of 
which is consumed in the blast fur- 
naces of the steel industry to con- 
vert iron ore into pig iron. As a 
result of this economic condition, 
production of coal chemicals is 
largely geared to demand for steel 
and not to demand for the chemicals 
by the plastics industry and other 
consumers of these products. De- 
spite this limitation, huge quant- 
ties of coal chemicals and their de- 
rivatives are used in manufacture 
of plastics. 

For the plastics industry the coal 
chemicals that are the most impor- 
tant by a wide margin are benzen¢ 
and naphthalene. Benzene is the 
prime chemical used for synthesis 
of phenol, which is chiefly -onsumed 


in making phenolic resins. Benzene 
is also used in equally lar: ag 
ties for the synthesis of s' yrene, t ‘ 
monomer for production 0! nolysty- 
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Du Pont 50% formaldehyde offers manufacturers of liquid adhesives 
and solid resins many advantages and savings. It saves time, vacuum, 
power and steam, because there’s less water to remove from finished 
resin. Kettle capacity is increased . . . production cycles shortened .. . 
labor costs reduced. Yet Du Pont’s high strength formaldehyde costs 
no more—on a formaldehyde content basis—than lower strengths. 


























ei Investigate these quality chemicals today... they 
er may offer new production economies for you. 
‘a, 
» Du Pont 50% (by weight) formaldehyde Available only in tank 
\- L.M. (low methanol) trucks or tank cars. 
d Du Pont 37% (by weight) formaldehyde Available only in tank 
. L.M. (low methanol) trucks or tank cars. 
ol 
;' Du Pont 37% (by weight) formaldehyde ne eagyve ba ctnepetd 
: ys, drums, tank trucks 
N.F. (National Formulary) 
_and tank cars. 
° Paraformaldehyde (95% minimum Available in fiber drums 
j strength) and bags. 
e Available in fiber drums 


' Hexamethylenetetramine, I echnical and bags. 
For complete information about Du Pont 50% formaldehyde and 
a how it can be easily and safely handled in bulk quantities, just call 


, our nearest District Office, or write: 


E. |. du Pont de Nemours & Co. (Inc.) 
Electrochemicals Department 
Wilmington 98, Delaware 


DU PONT DISTRICT and SALES OFFICES 
Baltimore * Boston * Charlotte * Chicago * Cincinnati * Cleveland * Detroit 
Kansas City* * Los Angeles * New York * Philadelphia * Pittsburgh * San Francisco 
"Barada & Page, Inc. 











DU PONT 
FORMALDEHYDE QM = 


for superior plastics . . « THROUGH CHEMISTRY 
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rene. Maleic anhydride and other in- 
termediates also are synthesized 
from benzene. The largest use for 
the naphthalene from chemical-re- 
covery coke ovens is its controlled 
oxidation to phthalic anhydride, 
used in large quantities for the 
manufacture of alkyd resins and 
plasticizers. Until recent years ben- 
zene came exclusively from the car- 
bonization of coal, but the limita- 
tions mentioned above have led 
to some supplementary production 
from petroleum during the last few 
years. Coal carbonization is still the 
only commercial source of naph- 
thalene. 

Among the other chernicals recov- 
ered from the tar and the light oil 
of coke-oven plants are cresol and 
other tar acids used in making cer- 
tain types of phenolic resins, and 
toluene, xylene, coumarone, and in- 
dene, all of which find use in manu- 
facture of some plastics and resins. 

The hydrogenation of coal is a po- 
tential source of the same types of 
chemicals now recovered from coal- 
carbonization plants. Although this 
process has not yet attained full- 
scale commercial use, it is a promis- 
ing future supplementary source of 
coal chemicals for the plastics in- 
dustry. 

Coke finds some important uses in 
making chemicals for plastics manu- 
facture. When coke and lime (se- 
cured from limestone) are heated to 
a high temperature, calcium carbide 
results and from this material is 
obtained acetylene, an important 
building block for vinyl resins and 
acrylonitrile. Melamine may also be 
produced from calcium carbide by a 
series of chemical operations involv- 
ing cyanamide. 

Coke is also gasified by steam in 
the water-gas process to make a 
mixture of hydrogen and carbon 
monoxide, which may then be cata- 
lytically converted into methanol, 
ammonia, or urea. Controlled oxida- 
tion of the methanol yields formal- 
dehyde, an important chemical used 
in manufacture of resins. Until re- 
cent years coke was the sole source 
of these chemicals but, as will be 
pointed out later, natural gas is now 
being used as a raw material also. 


Petroleum and Natural Gas 


Chemicals derived from these raw 
materials have recently been called 
“petrochemicals.” The growth of 
the petrochemical industry has been 
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very rapid and today some of the 
most useful chemical building blocks 
for the manufacture of plastics come 
almost entirely from this source. 

The most important of the petro- 
chemicals are the aliphatics, and all 
but a small percentage of aliphatic 
chemicals produced in the United 
States originate in petroleum or 
natural gas. Ethylene is undoubtedly 
the most versatile and useful of the 
aliphatic building blocks used in 
production of plastics, since it is the 
monomer of polyethylene, is used 
along with benzene to make styrene, 
and also enters into the synthesis of 
vinyl chloride and ethylene oxide. 
Originally, ethylene was recovered 
from refinery gases as such, but de- 
mand has been so very great that 
now it is largely produced from 
light hydrocarbons by thermal 
cracking. Propylene, obtained by 
similar methods, leads to produc- 
tion of isopropyl alcohol, acetone, 
and thence methyl methacrylate, 
also to propylene oxide and other 
chemicals. n-Butylene by dehydro- 
genation is converted into butadiene. 

Natural gas has now largely dis- 
placed coke as the raw material for 
production of the synthesis gas from 
which ammonia, urea, and methanol 
are manufactured. As stated before, 
methanol is the product from which 
formaldehyde, an important plastics 
chemical, is produced. In addition to 
the calcium carbide source men- 
tioned before, substantial quantities 
of acetylene are being made today 
by controlled cracking. 

The aromatic petrochemicals have 
come along only within the last few 
years to supplement the supply that 
for a long period came exclusively 
from carbonization of coal. Produc- 
tion from petroleum sources is very 
largely toluene and xylenes, where- 
as the light oil from coke ovens is 
predominantly benzene. These aro- 
matic hydrocarbons are obtained by 
the catalytic reforming of certain 
petroleum distillates. The petroleum 
aromatics find much the same uses 
in the plastics industry as those 
from coal. One distinctive adapta- 
tion, however, is the manufacture 
of phthalic anhydride by the con- 
trolled oxidation of ortho-xylene in 
place of naphthalene. 


Agricultural Products 


Probably the most useful agricul- 
tural product used by the plastics 
industry is cellulose, usually ob- 





tained from wood or cotton, 
—- is reacted with 
chemicals, cellulosic | 
produced. Ethyl alcohol, fra ne 
ethylene may be obtained, is pro- 
duced by fermentation of grain or 
other plant products. Furfural, from 
which the furan resins are made, ig 
obtained from corncobs, oat h 
and other farm products. Gl 
obtained by the hydrolysis of fats 
and oils, is used in manufacture of 
alkyd resins. Agricultural products, 
although having very diverse appli- 
cations in the plastics industry, con. 
stitute a relatively small proportion 
of the raw materials requirement in 
comparison with the very large con- . 
tributions from coal, petroleum, and 
natural gas. 


Mineral Products 


Since chlorine is present in some 
plastics (e.g., polyvinyl chloride) 
and since this element is produced 
from salt, this is another, but rather 
minor, raw material for the plastics 7 
industry. Sulfur, which is mined di- 
rectly as a relatively pure element, 


is the material from which are made pe 
sulfuric acid and other sulfur com- y 
pounds used in manufacture of plas- exc 


tics. As mentioned before, limestone 

is an essential raw material in the 
manufacture of acetylene by the cal- 

cium carbide process. Fluorspar and 

other fluorine-containing minerals 

are raw materials for manufacture HIGH 
of the fluorocarbons, the polymers of 
which are newcomers in the field of 
plastics. The relatively recently de- 
veloped silicone resins are made 
from sand. 


Intermediate Chemicals 


From these raw materials there hot 
are obtained a relatively few prime . 
chemicals or basic building blocks 
that may be further processed to 
produce plastics or other high poly- 
mers. Prime chemicals of the most 
importance to the plastics industry . 
are ethylene, propylene, acetylene, | 
benzene, the xylenes, naphthalene, 
synthesis gas (carbon monoxide and 
hydrogen), cellulose, and furfural. 
Usually these prime chemicals must 
be chemically converted to an inter- 
mediate chemical, or possibly by 4 
series of steps through two or more 
intermediates, before polymerization 
into the desired product can be ef- 
fected. The number of such interme- | 
diate chemicals for plastics manu- 
facture is very large so that the 
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improve plastics products 
and processes 
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Carbon 
BLACKS 


give maximum jetness and 
protection against weathering 
at low cost, in all types-of plastics... 








Wollastonite 


A unique mineral filler for 
polyester molding compounds; can be 
used at high concentrations without 
exceeding a practical working viscosity. 
It imparts to the compound 
SMOOTH SURFACE 
GOOD WHITE COLOR 
HIGH DIELECTRIC STRENGTH & 
HIGH IMPACT STRENGTH WHERE NEEDED pa : 


org ole) f- | om 


Maximum jetness in polyyinyls and 
nitrocellulose systems 


TU ell eet-ta elo) s-1 am 


Excellent pigment for obtaining jet 
blackness in polyvinyl chlorides and 
similar type materials 


telatclacalera. | 
=] Fe] a at -t-la rd 


Standard color for use in polyethylene. 
Offers good protection against weather and 
ultraviolet degradation 


telat-lacear a. 
=] Fe] a ot -t-la rd 


Recommended where increased blackness 
is required. Slightly higher 
in cost than Monarch 74. 


Cab-o-sil® 


A different silica with 
superior properties; prepared in a 
hot gaseous environment and not by the 
usual aqueous precipitation process. 
Surprisingly small quantities 
are required to effect startling 
improvements in plastics. 

Now being used as a 


THICKENING AND GELLING AGENT 
THIXOTROPIC AGENT 
EMULSION STABILIZER 

TRANSPARENT EXTENDER 
ANTI-BLOCKING AGENT 


ukolab-lactee i 
=] Feed a ot -¥-1 a te - 3 


Maximum jetness at low cost 


* Pelleted Form 


Special Blacks Division 


Bsmt 


Write for bulletins, technical information, 


White Pigments Division 































































RECOGNIZED BY 
DISCRIMINATING MOLDERS 
AS PRODUCERS OF THE 
FINEST COLORANTS 
FOR ALL THERMOPLASTICS 


NEW... Standard colors 
expertly engineered, 
formulated for complete 
flexibility. 
INTERCHANGEABLE in 
Styrene, Impact Styrene 
or Polyethylene. 

NEW... Additional PMS colors 
added to the PMMA 
Standards, includes a 
beautiful economy Red 
and Yellow. 


NEW ...« Brilliant, non- 
bleeding colors developed 
for Polyethylene. 

NEW...» For Nylon, 
scientifically developed 
colors to disperse 


color perfectly throughout 
the molded piece. 

NEW «+» Prices reduced ... 
ask for price list and 
descriptive literature on 
the use of PMS DRY 
COLORANTS (mailed upon 
request). 

FREE COLOR CHIPS. 


Color Paste Dispersions for 
Polyester and Epoxy Resins. 


PLASTIC MOLDERS 


SUPPLY CO., INC. 


PRODUCERS OF FINE COLORANTS FOR THERMOPLASTICS, POLYESTER AND EPOXY RESINS 
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listing below includes only those 
that are more commonly used. 

Phenol and resorcinol, used for 
the manufacture of phenolics, are 
obtained from benzene. 

Styrene, used to make polystyrene 
and various copolymers, including 
GR-S synthetic rubber, is obtained 
from benzene via ethylbenzene. 

Vinyl chloride and other vinyl 
monomers, used to produce vinyl 
polymers and copolymers, are ob- 
tained primarily from acetylene. 

Methyl methacrylate, used for the 
manufacture of acrylics, is obtained 
from acetone cyanhydrin, which is 
made by reacting hydrogen cyanide 
with acetone. The prime chemical 
for manufacture of the acetone is 
propylene. 

Acrylonitrile for various polymers 
and copolymers is obtained from hy- 
drogen cyanide and acetylene or 
ethylene. The ethylene first under- 
goes a conversion to ethylene oxide. 

Phthalic anhydride, used in the 
manufacture of alkyds and poly- 
esters, is obtained from naphthalene 
or orthoxylene. 

Maleic anhydride, also used to 
make polyesters and alkyds, is syn- 
thesized from benzene. 

Ethylene glycol for the manufac- 
ture of alkyds and polyesters is ob- 
tained from ethylene via ethylene 
oxide or ethylene chlorohydrin. 

Glycerol, used in the manufacture 
of alkyds, may be made from fats 
or synthesized from propylene via 
allyl chloride. 

Urea for the manufacture of urea- 
formaldehyde resin is obtained by 
reaction of ammonia with carbon di- 
oxide, both of which are produced 
from synthesis gas. 

Melamine for the manufacture of 
melamine-formaldehyde resin is ob- 
tained from coke and lime via cal- 
cium carbide and calcium cyana- 
mide. 

Allyl alcohol, used in making 
various esters for polymers and co- 
polymers, is obtained from propyl- 
ene. 

Adipic acid, used in the manufac- 
ture of nylon, is made from cyclo- 
hexane, which may be obtained as 
one of the products of oil refineries 
or may be synthesized from benzene. 

Cellulose esters, for example, the 
nitrate, the acetate, and the buty- 
rate, are, of course, obtained from 
cellulose. 

Acetic anhydride, used in the 
manufacture of some cellulosics, is 


obtained from ethylene yj 
alcohol, acetaldehyde, andes 

Butadiene, one of the principal 
intermediates used ir the many. 
facture of both GR-S ang GR-A 
synthetic rubbers, is made from n- 
butane via n-butylene, or may be 
made from ethyl alcohol. 

Terephthalic acid, used for the 
production of a polyester, is synthe- 
sized from para-xylene. 

Epichlorohydrin, an intermediate 
used in making the oxirane type of 
plastics, is made from propylene yia 
allyl chloride. 

Furfuryl alcohol and furan, for 
producing furan resins and nylon 
intermediates, are derivatives of 
furfural. 

Formaldehyde, a widely used 
intermediate in making phenolic and 
amino resins, is obtained from 
synthesis gas via methanol. 

Hydrocyanie acid, used in the syn- 
thesis of acrylonitrile and other 
intermediates, may be made from 
natural gas and ammonia, the latter 
being manufactured from synthesis 
gas, or it may be recovered from tl 
coke-oven gas. 
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9720 POLYMERIC 9055 DGP...for low cost 


for permanence 


there is a 9058 DOZ, 9057 DIOZ...for low 


PLASTOLEI n° PLASTICIZER temperature flexibility 


which fits your specific needs 


1 


r 


If you need low temperature performance... 
Plastolein 9058 DOZ (di-2-ethylhexyl azelate) and 
9057 DIOZ (di-iso-octyl azelate), the most versatile 
low-temperature vinyl plasticizers available, are 
characterized by outstanding low-temperature flex, 
low volatility, high plasticizing efficiency, good 

heat and light stability and unusually low water 

and soapy water extraction. 


If you need extreme permanence... 
Plastolein 9720 imparts extreme durability and 
weatherability to plastic materials—providing 
unusually low volatility, high resistance to oil 
and water extraction, excellent stability to 
heat and light, resistance to migration. 


If you need low-cost... 
: pay ; 
Plastolein 9055 DGP is a low cost, low-temperature, 
secondary plasticizer which provides high 
efficiency, good all-around performance and 
) excellent chemical stability. 


Investigate the advantages of the Plastolein Plasticizer 
that best fit your purposes. Write Dept. FE today for 
new descriptive booklet or evaluation samples. 


“I Fatty Acids & Derivatives New York ¢ Philadelphia ¢ Lowell, Mass. ¢ Chicago 
Ww y~, Plastolein Plasticizers San Francisco « Cleveland 
f Twitchell Oils, Emulsifiers 
Warehouse stocks also in St. Louis, Buffalo, Baltimore and Los Angeles 


Emery Industries, Inc., Carew Tower Cincinnati 2, Ohio Export: 2205 Carew Tower, Cincinnati 2, Ohio 
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| LINDOL*—a standard for industrial use as | CELLUFLEX* 112—useful in achieving high 
| PLASTICIZERS — a flame-resistant plasticizer. Also widely used degree of flame resistance in vinyl formulo. 

as a lubricant, oil and gasoline additive, tions with better low temperature properties 

u r hydraulic fluid. than can be reached with tricresyl phosphate. 


TRICRESYL PHOSPHATE, COAL TAR BASE CELLUFLEX* 179-A—contains the lowest CELLUFLEX* 

. ortho content commercially available. Useful TPP—most widely used plastic. 

pcomenade a. yA as a flame-resistant plasticizer, particularly in izer in cellulose acetate. Provides excellent fire 
OSPHATE, LOW GRAVITY cellulosics and as an air filter adhesive. resistant properties, good flexibility; produces 


CELLUFLEX* 179C clear tough compositions. 
TRICRESYL PHOSPHATE, PETROLEUM BASE CELLUFLEX* 179C—combines excellent sol- 


vent power and flame retardant properties as CELLUFLEX* DBP—excellent light and hect 
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CELLUFLEX* 179-EG general plasticizer for vinyl resins and cellu- stability, low ; Prem 
TRICRESYL PHOSPHATE, ELECTRICAL GRADE osic plastics. Especially advantageous for ...4 gag rn widely 
i CELLUFLEX* 112 eipeibis 7 aaa ee flame re- and coatings. Prod J al ain 
A MIXED ESTER sistance and toughness are vital. Gasoline ibility. PARA 
and oil additive. 
CELLUFLEX* TPP 
| | TRIPHENYL PHOSPHATE CELLUFLEX* 179-EG— affords the insulation CELLUFLEX* DOP—low volatility, excellent PLE. 
' te industry excellent solvent properties and in- heat and light stability, superior elecirical 
| Cree er herent flame resistance with uniform high properties. Primary plasticizer for vinyl resins, PROP 
| electrical characteristics and lower weight per synthetic rubber in cloth coatings, elastomeric NY 
| | CELLUFLEX* DOP unit volume. molded materials. vl 
| | 
| steamer - DESCRIPTIVE DATA 
CELANESE COLOR SPECIFIC ESTER PERMANGANATE 
i PLASTICIZER GRADE APPEARANCE APHA GRAVITY ACIDITY | VALUE TIME, Min. WATER CONTENT 
i Max. @20/20°¢. % Min. | (in Minutes % Max. by Wi. 
LINDOL* oo. to ACETC 
tricresy! phosphate; Technical transparent 50 1.167 + .005 | 0.1 99 30 0.1 
| coal tar base en | mi 1,3-B1 
CELLUFLEX* 179-A si Clher 
i tricresyl phosphate; 
| dan content bak Cae es aaa 100 | 1.143 + .006| 0.1°) 99 30 0.1 ETHYL 
| | than 1% aw 
CELLUFLEX* 179¢ Clear ISOBU 
| tricresyl phosphate | 7.99% | transparent | 100 | 1.165 005/01 | 99 30 0.1 
petroleum base Technica liquid 3.MEI 
| CELLUFLEX* 179-EG* Clear 
| tricresyl phoiphate, | Te pring) | transparent | 100 | 1.143.008] 0.1 | 99 30 0.1 
electrical grade liquid METH 
CELLUFLEX* 112 ms i 0.1 
(3) 
a mixed ester Technical a. 40 1208 & O05} 6. a sd ' NORN 
COLURLER® WE | vechniced | en 20) 1.221 0.03 | 99 30 0.1 
tripheny! phosphate flakes 
Clear . 
CELLUFLEX* DBP . (3) Sliie 0.1 
| dibuty! phthelate Technical an 25 1.645 + .001 | 0.1 99 NORW 
is Clear 
| | pore er Bw Technical 9 apa 25 0.985 + .004 | 0.1 °°’ 99 t ~ 0.1 NORW 
| ie PROP 
, (1) @60/60°C. (3) Mg.. KOH/gram sample (4) Molten tVolume Resistivity: 16 megohm/cm x 107 at 23° C. min. 
If you are limited by space and time, experienced chemists in the fully-equipped Eo 
y y sp P 0 


CELANESE TECHNICAL SERVICE AND APPLICATION LABORATORIES wil! be 
TECHNICAL SERVICE glad to assist you in the development of new and improved formulations. Tric! lots 
| will be subjected to specified tests and production costs analyses prepared 
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ACETIC ACID «ctaciat) 
ACETIC ANHYDRIDE 


BUTYRIC ACID 

FORMALDEHYDE (rormatin) 
FORMCEL* SOLUTIONS 

METHYL ISOPROPENYL KETONE 
PARAFORMALDEHYDE 


P, E, (PENTAERYTHRITOL) 
PROPIONIC ACID 
VINYL ACETATE MONOMER 


SOLVENTS 


ACETONE 

1,3-BUTYLENE GLYCOL 
ETHYLENE GLYCOL DIACETATE 
ISOBUTYL ALCOHOL 
METHOXY BUTANOL 
METHYL ETHYL KETONE 
NORMAL BUTYL ACETATE 
NORMAL BUTYL: ALCOHOL 
NORMAL PROPYL ACETATE 
NORMAL PROPYL ALCOHOL 
PROPYLENE GLYCOL 


manufacture of cellulose acetate. 


ACETIC ANHYDRIDE—cacetylating agent 
used primarily for the esterification of 
cellulose to cellulose acetate. 


BUTYRIC ACID—used in manufacture of 
cellulose acetate-butyrates for molded 


products, lacquers, weatherproof coatings. 


FORMALDEHYDE (FORMALIN) — reacts 
with phenol, urea and melamine to form 
plastics and resinous products. 


FORMCEL* SOLUTIONS—relatively water- 
free formaldehyde solutions in selected al- 
cohols. Starting materials for production 
of alcoholated condensation resins. 


METHYL ISOPROPENYL KETONE — new 
vinyl monomer which forms tough plastics 
in homopolymerization and copolymerizes 
with many commercially available vinyls 
for use as plastics, films, elastomers and 
adhesives. 





PARAFORMALDEHYDE —low water con- 
tent formaldehyde (91% assey as formal- 
dehyde) in solid form, used in production 
of urea and phenolic resins for greater 
efficiency in cycle time, yieid and produc- 
tion costs. 


P. E. (PENTAERYTHRITOL)—vused in 
manufacture of medium and long oil alkyd 
resins, to produce surface coatings with 
higher gloss retention, faster drying time, 
increased durability. Also used in produc- 
tion of rosin esters and synthetic drying oils. 


PROPIONIC ACID—vused for production 
of cellulose propionate, a molding powder 
exhibiting superior impact strength and 
aging characteristics. 


VINYL ACETATE MONOMER — basic ma- 
terial in manufacture of polyvinyl resin 
adhesives, textile and paper coatings, plas- 
tic films, sheeting and molding materials, 
water-emulsion paints. 





ACETONE —solvent for cellulose acetate, 
cellulose nitrate, oils, gums, fats. 


1,3-BUTYLENE GLYCOL—highly purified 
glycol used in polyesters, polyurethanes, 
plasticizers, surfactants, and humectants. 
Effective coupling agent and ink com- 
ponent. 


ETHYLENE GLYCOL DIACETATE—a slow- 
evaporating solvent for cellulose esters in 
lacquers and printing inks. Can be used 
as plasticizer in baked vinyl coatings and 
water-based paints, and as a trans- 
esterification intermediate. 


ISOBUTYL ALCOHOL—modifying agent in 
alcoholated ureas. 


3-METHOXY BUTANOL—economical 
alcohol ether used as nitro-cellulose lac- 
quer solvent, brake fluid component, modi- 
fied urea and melamine resins, and as an 
intermediate. 

METHYL ETHYL KETONE—on excellent 


stable solvent for cellulose nitrate, cellulose 
acetate—butyrate, ethyl cellulose and 


For 








complete information, samples, prices, write: 


CELANESE CORPORATION OF AMERICA 
CHEMICAL DIVISION 


80 Madison Avenue, New York 16, N. Y. 


acrylic and vinyl resins. It imparts low viscos- 
ity, high solid content and high aromatic 
dilution ratio to nitrocellulose solutions. 


NORMAL BUTYL ACETATE — widely used 
medium evaporating solvent in lacquers. 


NORMAL BUTYL ALCOHOL —latent sol- 
vent for cellulose ester lacquers, dopes, 
thinners, urea-formaldehyde resins. 


NORMAL PROPYL ACETATE —economi- 
cal replacement for MIBK, butyl acetate- 
ethyl acetate mixtures in nitrocellulose 
lacquers. 


NORMAL PROPYL ALCOHOL— excellent 
ethyl cellulose solvent. Latent nitrocellulose 
solvent with same evaporation rate as 
butyl acetate. 


PROPYLENE GLYCOL— modifying agent 
for important new polyester resins. 


* 


& 
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Colorants for Plastics 


Recent Developments 

» Pulp colors (Stir-In, Pigment, 
Color, and Chemical Div., Sherwin- 
Williams Co.), for use in latex 
emulsion paints, are homogeneous 
mixtures of pigment and water 
which will not settle out during 
normal storage. 


>» Matched-to-sample dry colorants 
(Riverdale Color Co.) for urea, 
melamine, styrene, polyethylene, 
and other thermoplastics can be 
mixed, on short notice, in any quan- 
tity or any color. 


> Standard prematched vinylized 
colors (Vinyl Products Div., Clare- 
mont Pigment Dispersion Corp.) 
are available to extruders of vinyl 
shoe welting, upholstery gimp, and 
luggage trim. The colors are suitable 
for incorporation into dry blend 
compounds by drum tumbling or 
by the use of proportioning meter 
attachments. 


» Pastes for coloring liquid poly- 
ester resins (Plastic Molders Sup- 
ply Co., Inc.) may be used for all 
types of applications and with most 
combinations of resin, glass mat, 
glass cloth, and fillers. It is reported 
that the majority of the colors can 
be used for outdoor applications 
without fear of color fade-out. 


>» An economical carbon black (No. 
999, Columbian Carbon Co.) pro- 
duces good jetness and can be used 
with many plastics, including the 
phenolics, vinyls, polystyrene, and 
polyethylene types. It imparts good 
weathering qualities to polyethylene 
cable and extruded pipe. 


>» A form of almost chemically pure 
silica (Aerosil, Degussa, Germany) 
composed of well-defined particles 
of extreme fineness is produced in 
a rapid high temperature flame pro- 
cess as a white “soot” in a manner 
similar to the formation of carbon 
black. Arrangements have been made 
to import and sll (Godfrey L. Cabot, 
Inc.) commercial quantities until the 
~ Contribution of Pigments Division, American 
Cyanamid Co. 


Paragraphs summarizing Recent Developments 
and References were prepared by the editors. 
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volume of domestic sales will sup- 
port production facilities in this 
country. This material is 99% pure 
silicon dioxide, has a particle size of 
0.015-0.020 micron, has a relatively 
low bulk density, and is easily dis- 
persed because of its high degree of 
particle separation. 


p> A master batch dispersion of car- 
bon black in nylon (926XNY16, 
Acheson Dispersed Pigments Co., 
Unit of Acheson Industries, Inc.) is 
a true internal dispersion of black 
in nylon resin. It is available as a 
dry granulation in concentrations up 
to 20 percent. All other colored pig- 
ments suitable for use with nylon 
are available in this same type of 
dispersion. 


>» Several new pigments (Violite, 
Rhode Island Laboratories, Inc.) of 
the phosphorescent type are particu- 
larly suitable for use with thermo- 
plastic resins. 


» A new type of phthalocyanine blue 
pigment (Claremont Pigment Dis- 
persion Corp.), for use in formulat- 
ing green pigments, insures color 
uniformity and imparts excellent re- 
sistance to color change in masstone 
and tints in vinyl compounds sub- 
jected to processing temperatures for 
periods up to 60 minutes. 


» A new white siliceous pigment 
(Cab-o-sil, Godfrey L. Cabot, Inc.) 
is almost chemically pure. It is com- 
posed of particles so fine that one 
gram is said to contain 11 million 
billion particles. The pigment is used 
as a thixotropic, thickening, gelling, 
or anti-blocking agent, and is eco- 
nomical because it is effective in 
small quantities. 


» A line of twelve paste colors 
(Ferro Corp.) has been developed 
for use with polyesters. The line con- 
sists of five inorganic ceramic colors 
and five strong organic colors found 
to have the best tinting strength and 
color stability during and after mold- 
ing and dispersion. With these colors, 
plus black and white, the line meets 
most specifications for shade, stabil- 
ity, and dispersions The inorganic 


colors are composed of cadmi 
selenium, cobalt, titania, copper 
chrome, and other inorganics, Th, 
organic colors are mixtures of or. 
ganic compounds and, in some in 
stances, they are precipitated on in 
organic bases. 


» Luminescent thermoplastics mold 
ing powders that can be handled like 
any other thermoplastic compound 
and which require no special treat 
ment before, during, or after mold 
ing, are available in phosphorescent 
or fluorescent colors (Luminous 
Resins, Inc., Chicago, Ill.). The ma 
terials used in both the phosphores- 
cent and fluorescent molding com- 
pounds are non-toxic. 

The phosphorescent molding com- 
pounds (Paulite), which emit a glow 
in the darkness that lasts for as long 
as 10 or more hr., depending upon 
the type and intensity of activation, 
include styrene, polyethylene, and 
vinyl. These phosphorescent ma- 
terials, which at one time were 
used primarily in the manufacture of 
toys and novelties, are now moving 
into many new commercial fields, 
including the electronics industry 
and defense work. Similarly, defense 
work, especially in those instances 
where special specifications have 
been set up, has proved to be the 
largest outlet for the fluorescent 
molding powders (Globalite) that 
are used with black light. A second 
type of fluorescent molding powder 
(Derbylite) is a daylight color sta- 
bilized for outdoor use either with 
or without black light. These colors 
have been adapted to styrene, poly- 
ethylene, and both rigid and flexible 
vinyl. This type of fluorescent color 
is also being used in pigmenting 
translucent fibrous glass reinforced 
plastics products. 





(occema materials for plastics 
include colored, white, and black 


pigments and a_ variety of dye- 
stuffs. Many of the coloran' used for 
other products are wel! 2 lated for 
plastics. It is important ywever, 
that they be in suitab hysical 

ration 


form for economical in 
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to provide necessary 
bleed resistance, stability, and fast- 
ness properties in the finished com- 
pound. The s illed colorist can cre- 
ate a great variety of color effects 
by blending available colorants. 
‘Colorants must be chosen for their 
compatibility with other plastic con- 
¢ituents. They must be physically 
suitable for addition to the plastic. 
Most plastic applications require 
wlorants to be finely divided and 
oft in texture. Other factors include 
stability to processing conditions 
(temperature and time) and the ef- 
fects of catalysts, stabilizers, lubri- 
cants, and fillers upon the colorant 
properties. Careful consideration 
must be given to the stability of col- 
ors upon exposure to light since this 
is frequently an important factor in 
consumer color preferences. Fur- 
ther, consideration should be given 
to the possibility that the plastic ar- 
tide may be decorated with lacquers 
n- or printed with plastic inks. Color- 
Ww ing agents that tend to bleed should 


and selectec 


ng be avoided for these applications. 

mn In addition, coloring agents in- 
n, tended for plastic closures should be 
id selected on the basis of their insolu- 
- bility in and resistance to the prod- 
e uct packaged. In many cases, it is 
if unwise to assume that the plastic 
g will completely protect the colorant. 


Types of Colorants 

Dyes (usually acid, basic, oil 
soluble, or dye base) and pigments 
(organic or inorganic) are used as 
coloring agents for plastics. Many of 
the dyes are extremely useful, but 
care must be taken to choose those 
that do not contain large percentages 
of materials such as common salt, 
Glauber’s salt, or other diluents 
: often found in textile dyes. These 
: diluents tend to increase bleeding 
into water, impair clarity, and affect 
the electrical properties of the plas- 
tic adversely. 

Since the dyes usually chosen for 
coloring plastics are soluble in some 
organic solvents, they tend to bleed 
into decorative lacquers and fre- 
quently migrate with plasticizers or 
lubricants to the surface of the 
molded plastic. 

Most dyes, in plastics applications, 


hh. i. i i: a a ih Or 


tend to be relatively fugitive to light, 
but it is found that some dyes are 
much faster to light in polystyrene 
*r acrylic plastics than in cellulose 
acetate cellulose nitrate plastics. 
Since color durability is likely to 
Colorants for Plastics 





be emphasized by consumers, care 
should be exercised in the choice of 
dyes with due regard for the protec- 
tive nature of the plastics in any 
specific application. 

Despite the minor disadvantages in 
the use of soluble dyes, they have 
found a definite place in the coloring 
of most plastics. Their solubility in 
various plastics, unusual color, and 
economy assure their future use. 

Organic pigments are used widely 
in the coloring of plastics, mainly 
because of superior bleed and light 
resistance in comparison to dyes. 
They are brighter, cleaner, and 
stronger than most of the inorganic 
pigments. However, there are many 
organic pigments that approach the 
solubility of the dyes in plastics, 
plasticizers, and other ingredients of 
plastic compounds. Consequently, 
bleed and exudation must be con- 
sidered when choosing these pig- 
ments. In this connection, the nature 
of the plastic and compounding in- 
gredients is highly important. 

Inorganic pigments display the 
best resistance to bleed and light of 
all the coloring agents and are usu- 
ally chosen where possible. But they 
cannot be used indiscriminately since 
a few are affected by high tempera- 
tures and others by the action of the 
chemical agents frequently found in 
the processing or use of some plastics 
compounds. The possibility of toxic- 
ity may preclude the use of such 
pigments as chrome yellows, molyb- 
date orange, and the cadmium yel- 
lows and reds for some products. 

Colorant recommendations in the 
following discussion apply only to 
those types adequately tested for 
plastics applications. 


Cellulosics 


The colorants recommended below 
for coloring polystyrene are gener- 
ally applicable to the cellulosics. 
However, the concentration of 
dyes and organic pigments should 
be carefully adjusted to eliminate 
the possibility of exudation from 
the compounds. An increase of plas- 
ticizer tends to increase exudation. 


Polystyrene 

The methods most commonly em- 
ployed for incorporating colorants 
into styrene plastics are: 1) dry- 
blending the colorant with the plas- 
tic and extruding; 2) fluxing the 
plastic on hot rolls or in a Banbury- 
type mixer, adding colorant, and 


continuing the fluxing until blended; 
and 3) dry-blending the colorant 
with the plastic and injection mold- 
ing. 

The following colorants are the 
most useful: 


Color 
Dyes Index No. 
Oil Red Z-1700 None 
Oil Orange AO 24 
Oil Yellow ZG Conc. None 
Chinoline Yellow ZSS 800 
Alizarine Cyanine Green 
Base 1078 
Oil Blue ZN None 
Alizarine Irisol Base 1073 
Anthraquinone Violet Base 1080 
Oil Black ZBC None 
Oil Black ZBD None 


The oil-soluble dyes bleed into 
most lacquers and are not recom- 
mended for coloring styrene plas- 
tics that are to be thus decorated. 
They lend good transparent effects. 

Organic pigments, when used at 
moderate concentrations, usually 
do not bleed into lacquers properly 
formulated for decorating styrene 
plastics. A tendency to bleed is 
noted with higher pigment concen- 
tration and lacquers that attack 
styrene. 


Color 
Organic Pigments Index No. 
Pigment Scarlet 216 
Red Lake C 165 
BON Red C Shade None 


BON Red Y Shade (2B Acid) None 


Vat Pink Pr. 109 
Phthalocyanine Green Pr. 483 
Phthalocyanine Blue Pr. 481 
Color 
Inorganic Pigments Index No. 
Cadmium Red 1272 
Cadmium Orange 1272 
Cadmium Yellow 1272 
Ultramarine Blue 1290 
Rutile Titanium Dioxide 1264 


Acrylics 


The colorants recommended above 
for styrene plastics are gener- 
ally applicable to acrylic molding 
compounds. Special color effects are 
achieved with a few alcohol-soluble 
dyes such as fluorescent red from 
Rhodamine B (No. 749). 


Vinyls 
Vinyl plastics usually are colored 
by fluxing the plastic compound on 
hot rolls or in a Banbury mixer, 
adding colorant, and fluxing until 
thoroughly blended. Some users 
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merely dry-blend the colorant and 
compound, and then extrude. Others 
predisperse the colorants in a plas. 
ticizer before adding them to the 
compound, 

The pigment colorants listed below 
will meet in practically al] Tespects 
the requirements of processing and 
ultimate use of stabilized viny] 
products: 

Color 

Pigments Index No, 
Cadmium Red 1272 
Pigment Scarlet 216 
BON Red B Shade None 
BON Red Y Shade (2B Acid) None 
Cadmium Orange 1272 
Molybdate Orange None 
Chrome Yellow 1270 
Cadmium Yellow 1272 
Phthalocyanine Green Pr, 483 
Phthalocyanine Blue Pr. 481 
Ultramarine Blue 1290 
Rutile Titanium Dioxide 1264 
Anatase Titanium Dioxide 1264 
Carbon Black None 

Dyes are not recommended as 
colorants for plasticized viny] plas- 
tics for reasons of poor fastness to 
light and tendency to exude from the 
compounds. However, they are used 
to a limited extent to color trans- 
parent rigid vinyl plastics. 


Polyethylene 


Polyethylene can be colored by 
any of the methods given above for 
polystyrene. The generally satis- 
factory coloring agents are limited 
to the following: 

Color 

Colorants Index No. 
Red Lake C 165 
Cadmium Red 1272 
Cadmium Yellow 1272 
Phthalocyanine Green Pr. 483 
Phthalocyanine Blue 
Ultramarine Blue 
Rutile Titanium Dioxide 
Carbon Black 
Chrome Yellow 
Molybdate Orange 

Bright pink tints are obtained 
usually by using a Vat Pink pigment 
(No. Pr. 109). High concentration 
may cause exudation of the colorant 
from the polyethylene. 


Phenolics 


Phenolic molding compositions ar 
generally colored by dry blending 
the coloring agents with the comp 
sition, then fluxing for a short period 
on a heated two-roll mill or in 2 
Banbury mixer. The latter provides 
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Oil Ree 
Oil 
Rho da 
Oil Or 
Orange 
Orange 
Oil Ye 
Metani 
Victori 
Patent 
Methyl 


not only an intimate intermixing of 
the composition’s ingredients, but 
also starts the polymerization of the 
phenolic resin. However, the short 
fuxing cycle (approximately 1 min.) 
does not allow time for the break- 
gown of large colorant agglomerates. 
Consequently, specially ground types 
are prepared for phenolic applica- 
re and dye bases, soluble in al- 
chols or aromatic hydrocarbons, 
are used extensively in phenolics, 
mainly because of their high tinc- 
torial strength which leads to eco- 
nomical coloring. The relatively poor 
fastness to light of the various dyes 
is less important in this application 
since the uncolored molded composi- 
tion tends to become darker upon 
exposure to light. 

Pigments are generally used when 
fastness to bleeding in solvents is re- 
quired. 

The following dyes and pigments 
are recommended for coloring phe- 
nolics: 


Color 
Dyes Index No. 

Oil Red Z-1700 None 
Oil Scarlet 73 
Rhodamine B 749 
Oil Orange AO 24 
Orange II 151 
Orange 2R 161 
Oil Yellow 19 
Metanil Yellow 138 
Victoria Blue 
Patent Blue 
Methyl Violet 
Nigrosine 


Pigments Color 
(organic and Index No. 
inorganic) 
Lithol Red 189 
BON Red B Shade None 
BON Red Y Shade None 
(2B Acid) 
Phthalocyanine Green Pr. 483 
Peacock Blue 680 
Phthalocyanine Blue Pr. 481 
Cadmium Red 1272 
1272 
1270 
1290 
Rutile Titanium Dioxide 1264 
Selected Earth Pigments — 


Polyesters 
Polyester plastics are colored by 
“spersing the colorants directly 
nto the monomer or predispersing 
m into a reactive fraction before 
addition to monomer. Polymeri- 


olorants for Plastics 

























































INORGANIC PIGMENTS 
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PERMANENT + DEPENDABLE 
RESIST FADING AND HIGH TEMPERATURES 
INSOLUBLE IN SOLVENTS and PLASTICIZERS 


Suitable for 


CASTING - INJECTION or COMPRESSION 
MOLDING - CALENDERED FILMS AND 
COATING PROCESSES 


usm” X Dpakenteld 


THE 


APPLICATION B. F. DRAKENFELD & CO., INC. 
45 Park Place * New York 7, N. Y. 
Factory and Laboratories: Washington, Pa. 


Pacific Coast Agents: 
Braun Corp., Los Angeles 54 
Braun-Knecht-Heimann Co., San Francisco 19 








POLY-SUPRA “LAB-TESTED’’ 








Molding Powder Colors... 


Krieger's POLY-SUPRA colorants used extensively in powders 
manufactured by Monsanto, Dow, Koppers, Bakelite and others. 


POLY-SUPRA is used with Styrene, 
Polyethylene, Acrylics, Acetate, Vinyls, 
Polyesters, Butyrate, Nylon etc. 


LOWEST COLORANT COSTS per 
pound of molding powder without sacrific- 
ing quality. New lower prices. Write for in- 
formation. 





The most complete line of dry colorants 
e Transparent e Translucent e Opaque 
e Phosphorescente Metallics © Fluorescent 
e Tile @ Pearl effecte Pottery 
e Mottled e Pastels 


OVER 7,500 STANDARD AND MATCHED COLORS 
SPECIAL COLORS MATCHED UPON REQUEST 
PACKED IN BULK, OR PREPACKED FOR 50 OR 100% CRYSTAL 


Factory trained chemists in modern laboratories test 
all materials, insuring uniformity and satisfaction. 











Distributors in Mexico: In Canada: 
Distributor MONSANTO, S.A. WILMOD CO., PLASTICS DIV. 
Inquiries 168 ZACATECAS 2488 DUFFERIN ST., TORONTO 10. 
Invited MEXICO, D.F. ONTARIO, CANADA. 





Krieger Color & Chemical Co., Inc. 
POL Y-SUPRA ORIGINATORS OF DRY COLOR FOR MOLDING 
6531 Santa Monica Bivd., Hollywood 38, Calif. 
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zation of the polyeste: js accom. 
plished by the addition of a catalyst, 
usually an organic pe: ‘xide, Color. 
ants that are stable io oxidizing 
agents and have no antioxidant ef. 
fect are chosen for coloring _ this 
plastic. 

The following pigments have suit- 
able properties for this application: 


Color 
Pigments Index No, 

Cadmium Red 1272 
Cadmium Yellow 1272 
Hydrated Chromium Oxide 1292 
Ultramarine Blue 1290 
Burnt Umber 1305 
Burnt Sienna 1267 


Selected Carbon Blacks None 
Melamine 


Dry melamine-formaldehyde 
molding powders are colored in 
pebble mill jars with sufficient peb- 
bles to break down colorant agglom- 
erations. Blending time varies with 
colorant and processing equipment. 

The following pigments show good 
to excellent light-fastness and are 
fast to washing and dry cleaning 
when incorporated in a melamine- 
formaldehyde plastic: 


Color 
Pigments Index No. 

Cadmium Red 1272 
Iron Oxide Red 1276 
Molybdate Orange None 
Cadmium Yellow 1272 
Hydrated Chromium Oxide 1292 
Phthalocyanine Blue Pr. 481 


The following pigments are less 
fast to light than the above: 


Color 
Pigments Index No. 
BON Red Y Shade 

(2B Acid) None 
BON Red B Shade None 
Chrome Yellow 1270 
Benzidine Yellow Toner None 
Hansa Yellow Pr. 103 
Iron Blue 1288 


Ultramarine blue displays ex- 
cellent light and wash fastness (in 
buttons, for example). Phthalo- 
cyanine green (No. Pr. 483) darkens 
appreciably after a 20-hr. exposure 
in a Fadeometer, but is fast to wash- 
ing and dry cleaning (in buttons, for 
example). 


Urea-Formaldehyde 
Dry urea-formaldehyde plastics 
are colored in the same manner as 
the melamine-formaldehyce type: 
Recommended colorants the 
same, with the addition of Toluidine 
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: a pected from gravure printin 
A C e & O n centrated, ready to extend with clear 
— | and solvent. Available in black, 
ss | white, and ten other colors. Ideal for 
C re) re) r | shower curtains, draperies, table- 
J igi upholstery fabrics, and the 

e. 


This is one of several adp inks for 
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CUSTOM DISPERSING 


Acheson is equipped to do custom 
disintegrating, dispersing, and stabil- 
izing of the pigment of your choice 
in most resins or vehicles. 


® 

Acheson Dispersed Pigments Co., 2250 E. 
Ontario St., Philadelphia 34, Pa. 

West Coast Distributor: The B. E. Dougherty 
Co., Los Angeles 21, Calif. 

In Europe: Acheson. Colloids Limited, Slough, 
England. 


ACHESON DISPERSED PIGMENTS CO. 


a unit of Acheson Industries, Inc. 


D'SPERSIONS FOR THE PLASTICS AND PRINTING INK INDUSTRIES 


319 






































For those 
IMPORTANT QUALITIES 
with Reduced Production 
Costs in— 








PLASTICIZERS... 





*POLYCIZERS POLYCIZER 532— 
(Plasticizers) . . . (Octyl Decy! Adipate) 
POLYCIZER DCP— POLYCIZER 562— 
(Dicapryl Phthalate) Pree oh a Phthalate) 
POLYCIZER DBS— ee ee 
pes ‘eso (Didecy! Adipate) 
POLYCIZER 662— 
POLYCIZER DBP— (Didecyl Phthalate) 
(Dibutyl Phthalate) *CELLUFLEX 179C— 
POLYCIZER 162— (Tricresyl Phosphate} 
(Diocty! Phthalate) *CELLUFLEX 112— 
POLYCIZER 332— (Diphenyl Cresyl Phos- 
(Dioctyl Adipate) phate) 
*Registered U.S. Patent Office 


*STAN-TONE PC Colors— *STAN-TONE GPE— 
Pigments flushed or dis- ground polyethylene 
persed in a plasticizer to *STAN-TONE PVC— 
produce an easy working, Polyviny! Chloride 
uniformly smooth paste. *STAN-TONE RP— 
*STAN-TONE MBS— Vinyl Inks 

masterbatch *STAN-TONE Rubber and 
*STAN-TONE Dry Pigment balloon inks. 

* Registered U.S. Patent Office 


STABILIZERS... 


STABELAN E—Paste—for excellent heat and light stability 
and long outdoor aging in polyvinyl chlorides and their 
copolymers. 

STABELAN HR-50—a fluid paste stabilizer for plastisol and 
organisol formulations. Contains plasticizer in addition to 
cadmium and barium with synergized chelating agent. 

STABELAN HR-Paste—a ‘‘single package’’ stabilizer contain- 
ing cadmium and barium components with synergized 
chelating agent. 

STABELAN HR-Liquid—A synergized chelating agent. 

STABELAN HR-Powder—metal-bearing component of STABELAN 

HR-Paste. 








HARWICK STANDARD CHEMICAL Co. 
Akron, Boston, Chicago, Los Angeles, Trenton, Albertville, (Ala. 
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Toner (No. 69). Dyes in general dis 
play poor fastness in amino plasti f 
Nevertheless, some dispersed ws 
dyes are used, particularly if Water 
pastes of the amino plastics are to 
be colored. Special colors May re- 
quire special colorants not included 
in the list for melamine-formalde. 
hyde plastics. 

The coloring agents listed in this 
article are by no means the only 
colorants that can be used to color 
the various plastics. The products 
discussed represent those that are 
most likely to meet the needs of 
various plastic applications. Unusual 
colorant problems or color effects 
should be referred to the supplier, 
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NEW, 


speeds vinyl! 
compounding 


Now, D1aMonpD’s new, low-viscosity secondary 
plasticizer . .. CHLOROWAX LV .. . offers vinyl 
processors another way to reduce costs and 
improve quality. CHLOROWAx LV can give 

you all the advantages of Chlorowax 40, plus 
additional ease in handling and faster blending. 

Viscosity of CHLorowax LV falls in the 
five poise range at 25° C.—a substantial drop 
from the 20- 40 poise range of normal 40% 
chlorinated paraffins. Viscosity of CHLOROWAXx 
LV approaches that of commonly employed 
primary plasticizers. Plant handling 
is speeded because of greater flow rates. 

Better fluidity tends to give flexible plastics 
better physical characteristics at low tem- 
peratures and is an added advantage in 
plastisol formulations requiring fluidity. 

Greater stability of CHLoRowax LV is 
important when processing heat is required 
and results in products with better stability 
and aging characteristics. 

For information or technical co-operation 
in the use of CHLorowax LV or any other 
CHLOROWAX product (CHLOoROwAx 40, 50, 

70 and 70-S), write Diamonp ALKALI Company, 
Chlorinated Products Division, 300 Union 
Commerce Building, Cleveland 14, Ohio. 


CHARACTERISTICS OF CHLOROWAX LV 


Specie Gomvly. . 1. ww Cl te ND 
Weight—Pounds Per Gallon . . . 9.4 
Viscosity—Poises 25°C... . . . . 5.1 


Viscosity—S.U.S. 100°F. . . . . 902 
Viscosity—S$.U.$. 210°F. . . . . 70 


Chlorine—Per cent. .... . 40 

Solubility in Water . . . . . . None 

Toxicity Non-Toxic 
oe on 
Flammability Non-Flammable 


Mem 


DIA 


GPE 


~~. (Chemicals 





(\ 


~ 


SALES OFFICES: New York, Philadelphia, Pittsburgh, 
Cleveland, Cincinnati, Chicago, St. Louis, Memphis, Houston. 


DIAMOND DISTRIBUTORS: Dorsett & Jackson, Inc., Los 
Angeles; Carmona & Hawxhurst, Inc., San Francisco; Van 
Waters and Rogers, Inc., Seattle and Portland, U.S. A.; 
Harrisons & Crosfield (Canada) Ltd. 


LOW-VISCOSITY 
CHLOROWAX‘ gn4 



























Notice how readily CHLoRowax LV pours 
at room temperature. Can this speed 
handling and blending in your plant? 
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if you make 











plastics products, 





dont you 
have to package 


them, too? 


The problems of efficient, sales-stimulating packaging for 
plastics products are a far cry from the usual run of manufac- 
turing hurdles. Very often a successful package—or the lack of 
one—determines the “make” or “break” of what you produce. 


COCOA AON, 





Where in the world can you find out about the varied aspects 
of packaging? How can you keep up-to-date on changing 
packaging techniques? Where can you discover the essentials 
that decide what is and what isn’t good packaging practice? 
Where shall you go for information about the numerous prod- 
ucts and services offered to packagers? 


= 





I! 
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LUNN 












Pele) Sal, meter e.Lell, ie) 
These questions have one easy answer: MODERN PACKAGING 


Magazine. Each month Mopern Packacinc brings its readers 


@ er) | na comprehensive coverage of the entire packaging field. In its 








pages is the pertinent information you must have for the in- 
telligent management of your product’s packaging. Case his- 
tories and feature articles provide the background and know- 
how that should have a strong bearing on your packaging 
decisions. 


\ 
) 
| 





A one year subscription to MopERN PackacInc includes the 
authoritative MODERN PACKAGING ENCYCLOPEDIA ISSUE, too. 


| United States and Canada ....$ 6 per year 
| ee eee La ee $ 8 per year 
De CONN «oo 5555 0488 $12 per year 








Make all payments to the order of 


MODERN 
PACKAGING 


A BRESKIN PUBLICATION 
575 MADISON AVENUE, NEW YORK 22, N. ¥. 
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@ 25/25°C. 


Free acidity 
as phthalic 
(max.) 


Saponifica- 
tion number 





2 
ah 


Molecular Bs 


weight 





RCI DICAPRYL 


PHTHALATE 


0.975 


0.010 


287.1 


391 





RCI DIOCTYL 
PHTHALATE 


0.989 


0.010 


287.1 


391 








RCI DIBUTYL 
PHTHALATE 


1.045 


0.010 


403.2 


278.3 





RCI DIDECYL 
PHTHALATE 


0.965 


0.010 


251.2 


446.7 





RCI DIOCTYL 
SEBACATE 


0.911 


0.010 


262.9 


426.7 








RCI DIBUTYL 
SEBACATE 


0.936 


0.010 


356.8 


314.5 
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PHTHALATE 
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0.010 
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Foaming Agents 


Ye SEVERAL unique properties 
of cellular polymers have resulted 
in a host of industrial and com- 
mercial applications. Cellular poly- 
mers can be made principally by 
five methods: 1) incorporating a 
chemical “blowing agent” into a 
rubber or resin mix to form a gas 
by chemical reaction induced by 
heat; 2) incorporating a specific bi- 
functional compound (i.e., a diiso- 
cyanate) into a polyester which re- 
*Mobay Chemical Co. 


t Development Dept., Monsanto Chemical Co. 
References were prepared by the editors. 


acts to liberate a gas and also to 
cross-link the resulting foam into a 
rigid or flexible structure; 3) whip- 
ping air into a colloidal rubber or 
resin suspension and gelling the 
porous mass, e.g., foamed latex; 4) 
injecting a gas into a partially vul- 
canized rubber or resin mix under 
high pressure in an autoclave; 5) 
incorporating a non-chemical gas- 
liberating agent into a rubber or 
resin mix which, when heated, re- 
leases a gas (ie., a gas adsorbed 
on a finely divided solid). 





Table I—Major Commercial Organic Blowing Agents 





Tradename and Manufacturer 


Chemical Compound 





Unicel (Du Pont) 


H 


Porofor DB (Bayer) N=N-—N 
CH CH, 
Porofor N (Bayer) C-N=N-C 
CH; CH; 
CN CN 


Porofor 254 (Bayer) 


Cyclohexanone derivative of Porofor N 


O N 
Wingcel S (Goodyear) (CH3)3;C C-—-N jj 
\ | 
N 
O H 
Porofor BSH (Bayer) S—N-—NH: 
O 
H O O H 
Celogen (Naugatuck) H.N —N-—S— —O- S—N-—NH, 
O 6 
NO 
N 
Unicel ND (Du Pont) 
CH, CH, 
| NO 
‘| 
CH: CH», | 
N N 
CH» 
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Although all five methods are 
commercial importance, only the 
first two use foaming or blowing 
agents specifically as chemicals hie 
discussion is therefore limited 4, 
these methods. 

Blowing agents are chemical ad 
ditives for rubber and plastics tha 
decompose on heating, yielding gase 
which produce light cellular prod 
ucts. Inorganic carbonates haya 
been used for many years as a cheay 
source of blowing agents for sponge 
rubber. Unike these inorganic com 
pounds, use of an organic blowing 
agent has the advantage that the 
temperature at which gases ar 
evolved can be closely controlled 
and therefore the process of pro- 
ducing the evolved gases can be 
regulated. Organic blowing agents 
also produce a gas under pressure 
and can develop great effectiveness 
with relatively small quantities. 

Although more than 50 US. pat- 
ents may be found in the literature, 
Table I summarizes the more in- 
portant commercial products. 

The blowing agent is generally in- 
corporated into the resin via fine 
grinding with a plastisol. If the plas- 
ticizer concentration in the plastisol 
is too low for proper dispersion or 
if dry rubber is used, direct milling 
may be employed provided the stock 
can be kept below the decomposi- 
tion range of the blowing agent. The 
resin or rubber mix containing the 
blowing agent is transferred to ap- 
propriate molds for heating and/or 
vulcanizing. A two-stage heating cy- 
cle is often used with polyvinyl 
chloride wherein the compounded 
plastisol is heated above the decom- 
position temperature and _ then 
cooled to room temperature. The 
cooled, partially expanded article is 
removed from the mold and further 
heated at a critical temperature 
attain the desired expansion without 
deforming the article. 

Although expanded rubbers may 
be highly filled, use of fillers in plas- 
tic compositions sometimes becomes 
complicated because of their adverse 
effect upon the chemical which 
serves to supply the gas that acts 
as the foaming or blowing agent. 

For unicellular rubbers about § 































Chemicals ‘°° Plastics 








YO 
FLEXRI( 
ticizer f 
FLEXRI( 
retentic 


FLEXRI 
cost 


FLEXRI( 
electric 





impar 
te 


YO 















ssure 


ness 


riny! 


‘om- 


then 





FLEXRICIN® PLASTICIZERS 








PLASTICIZERS 
antl 
STABILIZERS 


que you 


FOR THE MONEY! 


contribute low temperature flexibility 
PLUS — 

¢ anti-blocking properties 

¢ faster processing of film 

* effective pigment and filler wetting 


¢ retention of low viscosity in 
plastisols 


@ low cost 


YOUR CHOICE: 
FLEXRICIN P-4 Best all-purpose secondary plas- 
ticizer for price and performance 
FLEXRICIN P-6 Good low volatility; outstanding 
retention of low plastisol viscosity 


FLEXRICIN 66 Good low volatility at moderate 
cost 


} FLEXRICIN P-8 Excellent extrusion lubricity and 


electrical properties 


BAKER STABILIZERS 


impart heat stability PLUS — 
* effective processing lubrication 


YOUR CHOICE: 
BVS® (Barium Ricinoleate) 
Cadmium Ricinoleate 
Calcium Ricinoleate (non-toxic) 


To learn more about Baker Plasticizers 
and Stabilizers, write for your copy 
of Technical Bulletin #24 today... 
on your letterhead, please. 


The BAKER Castor Oil Co. 


DEPARTMENT MPI 
120 BROADWAY, NEW YORK 5, N.Y 





Foaming Agents 










Courtesy Mobay Chemical Co. 
Using simple tools, cored seat cushions 
are fabricated from blocks of poly- 
urethane foam. The cores are cut 
through the entire block; a pad of 
foam is then bonded to the cored block 
with isocyanate cement 


to 10 parts blowing agent per 100 
parts of rubber hydrocarbon are 
used; for unicellular vinyl, the 
amount varies between 10 and 20 
parts per 100 parts of resin. 

The isocyanates follow the blow- 
ing agent concept with the diiso- 
cyanate providing the source of gas 
(carbon dioxide) as well as the 
cross-linking medium. The reactions 
of isocyanates with three types of 
compounds (alcohols, water, and 
carboxylic acids) is shown in the 
following three equations: 


RNCO + R’OH — RNHCOOR’ (1) 
2RNCO + H:O -—» RNHCONHR + CO: (2) 
RNCO + R’COOH — RNHCOR’ + CO: (3) 


The first reaction is of primary 
importance in cross-linking reac- 
tions, while the second and third 
reactions serve to generate gas for 
foaming, as well as cross-linking. 


References 


Consult the Subject Index for 
additional information concerning 
foamed plastics. For sources of 
foamed plastics, see Directory In- 
dex, p. 894. See also the chapter on 
Foamed Plastics, p. 117, and the 
Foamed Plastics chart. 

“Plastics vs. heat and cold,” Mop- 
ERN Puastics 32, 87 (Dec. 1954). 

“Vinyl foamed with gas,” Mopern 
Prastics 31, 136 (Apr. 1954). 

“Cellular polyethylene by extru- 
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“Foam plastics as engineering ma- 
terials,” Product Eng. 23, 185 (July 
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PIGMENTS 


















GIVE PLASTIC PRODUCTS NEW 
LIFE, BRILLIANCE AND APPEAL 





When customers see the color 
brilliance and uniformity of plas- 
tic products created with Hommel 
Pigments a favorable opinion is 
formed. 


Hommel inorganic pigments 
are the result of vast experience 
and continuing research in the 
color field. Thinking about color? 

. when you do, think about 
Hommel Pigments . . . noted for 
their versatility in mixing and 
blending. 


UNIFORM (=< 


STABLE 
ages 
BRILLIANT —@=< 









Hommel is ready at 


all times to assist in meeting your 


requirements for first quality 


lacie at Pe Ol mi -lasliliaciitichimelile, 


samples are at your service . 


PIGMENT DIVISION 
THE 


©. HOMMEL CO. 


PITTSBURGH 30, PA. 


Pottery, Ceramic Colors, 
Steel and Cast Iron Frit, 
Chemicals * Suppliers 





“The World's Most Complete Ceramic Supplier” 
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Ask your supplier foth 


D:1:O-P - D:1:0°4 | 


octyl phthalate) (di-iso-octyl adipate) 





made from high-qualityin 


Enjay tso-octyl ang 








yahese plasticizers 





1D-D-P + D-D:A 


(di-decyl phthalate) (di-decyl adipate) 











VWiniform 


mecyl alcohols 





. Phthalates. . . Azelates . . . Adipates 


All of these quality-controlled plasticizers were originally 
developed from Enjay iso-octyl and decyl alcohols. Com- 
bining effectiveness with economy, they are finding wider 
and wider use in the production of superior plastics. Ask 
leading plasticizer manufacturers for these plasticizers 
made from Enjay alcohols. Enjay and its affiliates do 
not manufacture plasticizers. 


Enjay Company, Inc., 15 West 51st St., New York 19, N.Y. 35 successful years of 
leadership in serving industry 


Enjay is the pioneer and world’s largest supplier of alcohols by the oxo process 
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s continuity of 
ice and position in 
nly high quality. 


Multi-plant production 
supply. Our long e: 
ed Buffalo, N. Y. plant, we pro- the industry assures 
ter volume of a longer line of We Solicit yo for technical data, 
tids and anhydrides and related resin samples, prie | livery quotations on any 
- of the chemieals listed. 












DIISOCYANATES 


Available from our exclusive fully-integrated production sup- 
ported by our basic raw materials position. 


National NACCONATE 80° 


Isomeric mixture of 80% 2,4-tolylene diisocyanate and 20% 
2,6-tolylene diisocyanate. 


We solicit inquiries for other National NACCONATES in our 


extensive line. These are fully described in Technical Bulletin 1-17 
and supplements, sent on request. 















ie CAPROLACTAM MONOMER 


Initial American volume-production of an interesting organic 
chemical on which we have a basic, fully-integrated position. 
We will be glad to furnish samples and technical assistance to 
those whose work may develop expanding uses for this reactive 
chemical intermediate. Technical Bulletin |-14 gives complete 
data on National Caprolactam Monomer. 





ANILINE 


Our new expanded production at Moundsville, W. Va. has set 
a new industry standard of quality for this work-horse chemical. 
It is water white and it meets or exceeds the A.C.S. Specification 
for C.P. Aniline. Get our current price and delivery quotation. 


































































~ Our ae ee rd a wholly new, major source 
of Adipic Acid. Our output is integrated back to basic raw 
materials within the Allied Chemical group. We welcome 
inquiries from makers of adipates, adipic polyesters and 
polyurethanes. Write for Bulletin 1-12 giving complete data 
on National Adipic Acid. 





National ae 
MALEIC ANHYDRIDE @ 
TABLETS 


Quick-dissolving, easier-to-handle, non-dusting with fewer 
fines, National Maleic Anhydride Tablets are setting the 
standard of excellence for the resin-chemical industry. Get 
our specifications, samples and prices. 





FUMARIC ACID 


Made by the direct catalytic oxidation of benzene, National 
Fumaric Acid is the highest purity commercial tonnage pro- 
duction ever achieved. Pure white, its absence of color com- 
mends it for use in resins and plasticizers. Available from 
plant stocks at Moundsville, W. Va. and Buffalo, N. Y. 


write for samples and data on 

Fumaric Acid Phthalic Anhydride = Hexadydro Phthalic 
Anhydride Tetahydro Phthalic Anhydride “Nadic” 
a Anhydride (endo-cis-Bicyclo (2,2,1) -5-heptane -2,3-dicar- 
boxylic anhydride) Succinic Anhydride Maleic Acid 
Succinic Acid Malic Acid Metaphenylenediamine 
Cyclohexanone Cyclohexanol Dodecenylsuccinic Anhydride 


as well as our comprehensive line of 


PLASTIC AND RESIN COLORS 





NATIONAL ANILINE DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 











40 RECTOR STREET, NEW YORK 6, N.Y. * HAnover 2-7300 — 
Boston 14, Mass., 150 Couseway St. CApito! 7-0490 Charlotte 1, N.C., 201-203 West First St. CHarlotte 3-9221 hemico 
Providence 3, 8.1, 15 Westminster St.  DExter 1-3008 Richmond 19, Va., 8 North Fifth St. Richmond 2.1930 
Philadelphia 6, Pa., 200-204 $. Front St. LOmbord 3-6382 Columbus, Go., Columbus Interstate Bldg. Columbus 3-1029 
Les Angeles $8, Col., 4814 Loma Viste Ave. LOgon 8-257 Greensboro, N.C., Jefferson Stand. Bidg. GReensboro 2-2518 
Sam Francisco 5, Col, 517 Howard St. SUitter 1-7507 Chettenooge 2, Tenn., Jomes Bldg. CHattanooge 6-6347 
_  Pattiand 9, Ore., 730 West Burnside St. Beacon 1853 Atlante, Ga., 1216 Spring St., N. W Elgin 0308 
- Phicoge $4, il1., The Merchandise Mart  SUperior 7-3387 New Orleans 12, La., Carondelet Bidg. Reymond 7228 






Toronto 2, Can., 137-143 Wellington St.W. Empire 4-6495 





Moundsville, W.. Va. 












































Lubricants 


Recent Developments 

> A film-forming material (Part-A- 
Part, Ram Chemicals) designed as a 
release agent for polyester resins is a 
relatively non-toxic, low-flammabil- 
ity solvent for brushing or spraying 
onto mold surfaces. The continuous 
film produced is impervious to 
liquid polyester resins and is readily 
removed by peeling or washing with 
water. The resultant polyester sur- 
face is clean and ready for painting. 
The coating is suitable for use on 
various types of materials, including 
phenolic, polyester, epoxy, plaster, 
metal, wood, rubber, wax, and most 
painted surfaces. 


> A release agent (Resin Release N, 
Specialty Products Co.) originally 
developed for fibrous glass laminates 
is equally effective as a release 
agent for thermosetting moldings. 
A grease-like material, cut back 
with a minimum amount of petro- 


leum derivative, it does not inhibit 
cure or attack the resin. Articles 
taken from the mold can be painted 
without degreasing. 


>» Developed specifically for rein- 
forced plastics bag molding proc- 
esses, a spray-type, film-forming 





parting agent (Lun)- ease, Lunn 
Laminates, Inc.) has « arrier which 
evaporates immediately when 
sprayed on the mold, |: aving a non- 
tacky, uniform, durable finish, 


>A new mold release agent 
(PrEpoxy Partingkote 832-A, Rezo. 
lin, Inc.) effectively releases epoxy 
resins from plastic, wood, Toolplas- 
tik, and metallic mols. It is a film. 
forming, low-shrink plastic solution 
with a black color, and is supplied 
ready to brush or spray on mold. 


SILICONE RELEASE AGENTS 


by WALTER J. DUGAN* 


ILICONE release agents are 

widely used by the plastics in- 
dustry in compression, transfer, and 
injection molding and in extruding, 
sheeting, embossing, rolling, and 
forming plastics. These materials 
are only about 40% organic. They 
are extremely heat resistant and will 
not carbonize or decompose to form 
a gas or a carbonaceous deposit on 
molds or dies. They are inert and 
will not react with or otherwise af- 





Table I—Silicone Release Agents for Plastics 











Type of Fabrication Recommended Method of 
plastie method release agent* application 
Acrylic and Molding SM-61 Lint free cloth is saturated and 
methacrylate SF-92 wiped over mold 
Diallyl Lamination SF-96-1000 Diluted to 10% silicone in sol- 
phthalate Viscasil 60,000 vent and wiped on mold 
Epoxy Molding SR-53 Coat mold and air dry or cure 
Viscasil 60,000 Dilute to 10% solids in solvent 
and wipe on mold 
Ethyl Molding SF-92 Saturate cloth and wipe over 
cellulose mold 
Hycar Lamination SM-61 Dilute to 2 to 3% silicone and 
wipe on 
Melamine Lamination SF-92 Dilute to 10% in solvent and 
wipe mold 
Phenolics Lamination SF-92 Saturated cloth wiped over 
mold 
Phenolics Molding SM-55 Wiped or sprayed on mold 
SF-96-1000 
Viscasil 10,000 
Polyester Molding SR-53 Coat mold and air dry or cure 
SF-92 Dilute to 10% silicone and 
Viscasil 60,000 wipe on mold 
Polyester Lamination SF-96-1000 Wipe on mold 
Viscasil 60,000 
Polyethylene Lamination SF-92 Saturated cloth wiped over 
SM-61 mold 
Polystyrene Extrusion SF-92 Fluid is metered dropwise on 


* Code designations are those of General Electric Co. 


extrusion. One gallon lubri- 
cates 4000 lb. of plastic 
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fect plastics or metals. In addition, 
they possess low surface tension 
which allows them to wet metal sur- 
faces readily and to form a continv- 
ous parting surface even on intri- 
cate molds. 

Proper use of silicone release 
agents results in a reduction in the 
number of rejects caused by faulty 
release or discoloration of light 
stocks, lower maintenance costs, in- 
creased production capacity because 
of decreased down time for mold 
cleaning, better reproduction of de- 
tail, and better surface appear- 
ance. 

Types of Materials—Silicone re- 
lease agents are available as fluids, 
emulsions, and resin solutions. Be- 
cause of their incompatibility with 
organic materials and the fact that 
a thin film of silicone remains on the 
released part, silicone fluids or 
emulsions may create painting 
problems if used for release of 
moldings that must be painted. In 
such applications, one specific sili- 
cone resin! is reported to give ex- 
cellent results because it provides 4 
dry release surface that does not 
contaminate the molded part. 

Table I summarizes recommenda- 
tions on silicone release agents suit- 
able for use with the more common 
plastic materials. 

Preparation of Molds—Molds used 
by the plastics industry may be 
wood, plaster, reinforced plastics, 0" 
metal. Silicone release agents cat 
be used satisfactorily on any of these 
molds if the surface is first prepared 
properly. 

Porous surfaces such as wood o 


*Sales Development Supervisor, General Electnt 


Co., Silicone Products Dept. ; 
1G-E silicone resin SR-53, General og & 
Paragraphs summarizing Recent | evclop 
and References were prepared by t Jitors. 
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Best effects are attained for particular 
requirements by combining 2-V-4 or 
128-V-5 in a stabilizing system with 
one or more of the following three 
stabilizers. 
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Compatible barium compound, minimum 
effect on viscosity. Permits processing at 
higher temperatures. 
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plaster must first be sealed so that 
the release agent will not be ab- 
sorbed by the mold. Molds of this 
type can be sealed by impregnation 
with any one of many types of resins 
or with wax. 

There is probably no need for im- 
pregnating these molds with a sili- 
cone resin because molding tem- 
peratures rarely exceed 350° F. In 
most cases, therefore, the molds can 
be impregnated with organic resin 
and release obtained by applying 
silicone fluid, emulsion, or resin over 
the surface. 

Metal molds offer no particular 
problem when dry or resinous re- 
lease agents are being used, but 
when fluid or emulsion is being used 
they must be conditioned or “broken 
in.” 

This conditioning is best accom- 
plished in the following manner: 1) 








wipe the surface of the new or 
newly cleaned mold with a heavy 
coat of SF-96-1000 or SM-55; 2) 
heat the mold to molding tempera- 
ture or, preferably, to about 500° F. 
for one hour; 3) cool the mold and 
wipe off excess fluid; 4) treat the 
mold with release coating in the 
usual manner. After these condi- 
tioning steps, proceed with the 
molding operation. 

This conditioning is necessary be- 
cause the oxide film that forms 
when a new or newly cleaned metal 
mold is heated is very porous and 
will absorb all of a release agent if 
it is applied in a thin film. In the 
mold conditioning or “break-in” 
cycle described above, the oxide 
film is saturated before attempting 
to release anything from the sur- 
face and good release is obtained 
from the very first shot. 


NON-SILICONE MOLD LUBRICANTS 


by ERIC O. SONNEMAN* 


OLD lubricants used to solve 

problems of mold release fall 
roughly into three categories: 1) 
powder or powder-like materials; 
2) oils and waxes; and 3) water- 
soluble waxes, the newest form. 

Powders—Aside from _ graphite, 
stearates have been the most effec- 
tive and widely used, including 
aluminum, barium, butyl, calcium, 
lead, magnesium, and zinc stearate. 
The latter has led in preference to 
all other stearates. Because of the 
nature of these powders, there is 
little doubt that rejects caused by 
dust particles have contributed to 
the diminishing use of these lubri- 
cants. 

Oils and Waxes—Materials of this 
type used to lubricate molds have as 
their basis mineral oil, tallow, pe- 
troleum waxes (microcrystalline), 


and, particularly, carnauba wax. 


Carnauba wax is preferred because 
of its high melting point and pleas- 
ant odor. Such lubricants assure 
good mold release without occasion- 
ing the dust problem of powdery 
materials. Rather, the problem has 
been how to remove the wax- or 
oil-containing film from molded 
parts to ready them for subsequent 
finishing operations. While some sol- 
vents that would easily remove the 
oil or wax film are not suited be- 
*General Manager, Merix Chemical Co. 


Paragraphs summarizing Recent Developments 
and References were prepared by the editors. 


330 


cause they would also attack the 
molded part itself, there are others 
that may be safely employed. How- 
ever, because of the labor cost in- 
volved, many plastic molders have 
turned to other release agents. 

Water-Soluble Waxes—Mold lu- 
bricants containing water-soluble 
waxes have found a ready market 
for reasons of extremely low cost, 
cleanliness, and proper lubrication 
that assures perfect adhesion of 
metallized or lacquer finishes. 

Used widely and for many years 
in the rubber, metal, ceramic, and 
textile industry, many of these wa- 
ter-soluble release agents have 
polymers of lower glycols as their 
base. Such materials will burn up 
and leave no carbonaceous residue. 

Usually supplied in high concen- 
trations, these lubricants may be di- 
luted by the addition of water at a 
ratio that may be as low as 6 parts 
water to 1 part concentrate’ for 
polyethylene to as high as 8 or even 
10 parts water for acetate, meth- 
acrylate, styrene, butyrate, and the 
like. Resulting lubricant has been 
found to give perfect results if 
sprayed on after every five shots. 

Breaking-in of new metal molds 
or porous non-metal molds is easily 
done by wiping on one or two coats 
of the concentrated lubricant. 

‘This and subsequent data are based specifically 


on Merix Mold-Ease Concentrate PCR, a water- 
soluble non-silicone mold lubricant. 


Courtesy Merix Chemical Co 
Operator is applying water-solyb 
mold lubricant of a type which per 
mits painting, metallizing, etc., 
molded part without prior cleaning 


Equipment — Commonly used 
equipment consists of an 8-oz, jar 
to hold the mixed lubricant, some 5 
ft. of hose, an airline nozzle, and 
some bent copper tubing. Once the 
equipment is set up, material-con- 
sumption cost is almost negligible. 
Each 8-hr. shift per machine con- 
sumes only 1 to 2 oz. of the con- 
centrate, suitably diluted with wa- 
ter. Translated into cost, this 
amounts to 10 to 20¢ for lubricating 
material per 8-hr. shift per machine. 

Metallizing, Painting, and Lac- 
quering Operations—Water-soluble 
lubricants are particularly designed 
to permit finishing operations with- 
out any further preparation of the 
surfaces. Minuteness of the depos- 
ited lubricating film and its syn- 
thetic organic structure lend them- 
selves to combine readily with 
organic finishes, assuring perfect 
bond and adhesion. The rather 
unique character of water-soluble 
mold lubricants, namely, of initially 
acting as a_ lubricating parting 
agent, and, after the molding cycle, 
presenting an adhesion-ready sur- 
face, has made them indispensable 
wherever subsequent finishing calls 
for perfect cleanliness of molded 
surfaces to assure equally perfect 
and uniform adherence. 


References 


Consult the Subject Index for ad- 
ditional information concerning mold 
lubricants. For sources of lubricants 
see Directory Index, p. 894. 

“Effect of stabilizers and lubri- 
cants on the coloring of plasticized 
polyvinyl chloride-type compo 
by W. K. Clark, Mopern PLASTICS 
26, 97 (July 1949). 

“Plastics processing,” L 


39, 129 (Nov. 1953). 
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Stabilizers 


Recent Developments 


» A line of “chelate” stabilizers 
(Synpron 450, 452, 457, and 462, 
Synthetic Products Co.) has been 
developed to satisfy a broad range 
of color requirements in vinyls. The 
lower numbered stabilizers, when 
used in combination with cadmium 
or barium-cadmium stabilizers, pro- 
duce stocks free of yellowness while 
the higher numbers, still useful and 
efficient, are designed for use where 
perfect initial color is not as impor- 
tant as economy. 


» Two cadmium based stabilizers 
(Synpron 201R and 202R, Synthetic 
Products Co.) have been developed 
for rigid or unplasticized polyvinyl 
chloride. These products have the 
ability to meet the unusually strin- 
gent heat stability requirements of 
unplasticized vinyl. 


>» An organo-tin stabilizer (Advas- 
tab T-72, Advance Solvents & Chem- 
ical Corp.) is suggested for use when 
the odor of tin-mercaptide-type sta- 
bilizers cannot be tolerated. An or- 
ganic barium stabilizer (Advastab 
BA-13P), for heat and light stabili- 
zation of vinyl compounds, is intend- 
ed for use in combination with cad- 
mium and zinc stabilizing systems. 


» Highly purified organic ultra-vio- 
let light absorbers (Uvinul 400 and 
Uvinul 490, Antara Chemicals, Div. 
of General Aniline and Film Corp.) 
can be incorporated into certain 
plastics to protect them from dete- 
rioration caused by exposure to sun- 
light. They are effective in the range 
from 200 millimicrons (2,000 A) to 
350-380 millimicrons (3,500-3,800 A). 
The light absorbers have been found 
particularly effective in ethyl cellu- 
lose, cellulose acetate, vinyl acetate, 
vinyl chloride-acetate copolymers, 
vinyl chloride, vinyl butyral, poly- 
ester cast resins, and polyester mold- 
ing compounds, 


» A stable, chemically inert, pheno- 
lic ketone (UV Absorber 9, Ameri- 
can Cyanamid Co.) absorbs ultra- 
violet radiant energy but is trans- 
parent to visible light. It prevents 


* Consulting chemist, Jackson Heights 72, N. Y. 
Paragraphs summarizing Recent Developments 
and References were prepared by the editors. 
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by GERRY P. MACK* 


discoloration or deterioration caused 
by ultra-violet in protective coatings 
or plastics such as polyvinyl chlor- 
ide, polymethyl methacrylate, and 
polystyrene. It is a pale cream pow- 
der with no odor, a melting point of 
63 to 645° C., and is soluble in a 
number of common organic solvents 
and resin plasticizers, but is insolu- 
ble in water. It can be heated to 
200° C. (392° F.) for 1 hr. with no 
change in its melting point or ultra- 
violet absorbing capacity. 


>» Dibutyl tin dilaurate (D-22, Car- 
bide and Carbon Chemicals Co.) is 
stated to be a good heat and light 
stabilizer for chlorine-containing 
vinyl resins and particularly suitable 
for use in clear vinyl compounds. 


» A complex, non-metallic, organic 
compound (Stabilizer E-49, Advance 
Solvents & Chemical Corp.) is 
claimed to increase heat and light 
stability of vinyl compounds and to 
prevent initial yellowing as well as 
the yellowing that develops on pro- 
longed processing on the calender at 
elevated temperatures. It is recom- 
mended for use in combination with 
a metallic stabilizer to give maxi- 
mum heat and light stability. 





San use of stabilizers in the plas- 
tics industry is continuing at a high 
rate, especially in the polyvinyl 
chloride (PVC) field. The expanded 
use of plastics in outdoor applica- 
tions has particularly stimulated 
the need for excellent light sta- 
bilizers. The use of substituted 
benzophenone stabilizers has been 
increased, especially for increasing 
light stability of polyesters, metha- 
crylates, and _ cellulosic plastics. 
These organic compounds stabilize 
by absorbing ultra-violet light. 

In PVC plastics there is a con- 
tinued use of metallic salts as sta- 
bilizers; also, the use of epoxy type 
plasticizers as heat stabilizers has 
become a standard practice. Most of 
the epoxy plasticizers are still based 
on epoxidiaed oils, such as soybean 
oil, and are called polymeric, 
whereas the esters such as butyl 





and higher of epoxid 4 oleic acid 
(epoxystearic) are monomeric, The 
use of epoxy stabilizers baseq 

- : n 
epichlorohydrin bisphenol reactors 
is predominantly in chlorinated 
rubber and some special applica. 
tions; however, they are also used 
in PVC resins, but their high cost 
limits their use. 

In the metallic stabilizers the 
usual metals are being employed, 

Lead Stabilizers—The first type 
used, lead stabilizers, are stil] em- 
ployed in large quantities, particu- 
larly in electrical applications. Lith- 
arge was one of the original types, 
Then followed basic lead carbonate. 
the lead orthosilicates, sulfates, lead 
stearates, and the most modern, di- 
basic lead phosphite. 

Barium Cadmium Stabilizers— 
The barium cadmium salts of fatty 
acids, generally lauric or mixed 
C,-C,., have become standard ma- 
terials, especially for light gage 
PVC film. The increased use of 
“suspension type” PVC resins in 
place of the old “emulsion poly- 
mers” has created a problem with 
the use of these barium cadmium 
stabilizers known as “plating.” Sev- 
eral explanations for this phenome- 
non have been given but none is 
satisfactory. Due to this serious 
processing difficulty, as well as heat 
sealing and printing problems, em- 
phasis is being placed on the use 
of barium cadmium _ stabilizers 
based on non-lubricating type acids 
as well as the use of higher pro- 
portions of cadmium organic sta- 
bilizers. Interesting in passing is the 


fact that in many cases the use of § 


“emulsion type polymers” with a 
plating type of PVC resin will over- 
come “plating.” 

Cadmium _ Stabilizers—Curious]) 
enough, a cadmium stabilizer based 
on non-lubricating type acids gives 
little or no “plating.” Unfortunately. 
cadmium stabilization alone does no! 
give sufficient heat stability. So it 
has become the practice to use 2 
high ratio of cadmium stabilizers 
with organic _ stabilizers, usually 
“chelators” and epoxies with small 
amounts of a barium cadmium com- 
pound. This gives good heat anc 
light stability and minimizes plat- 
ing. 

Cadmium organic stabilizers have 
been recommended for use in trans- 
parent PVC compounds, especially 
for garden hose. Such stabilizers 
give good heat and light stability, 
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BETTER PLASTICS 


HARCHEM DIVISION 
WALLACE & TIERNAN INC. 


25 Main Street, Belleville 9, N. J. 


1O 


HARFLEX® PLASTICIZERS 
FOR VINYL RESINS, SYNTHETIC RUBBERS, CELLULOSE ESTERS 


Harchem has developed many plasticizers with special 
merits which enable you to select the product best suited 


to your needs. 


Outstanding for low temperature, flexibility, low vis- 
cosity, low heat loss, and maintenance of flexibility over 
wide temperature ranges. 


The Harchem Division offers you a wide choice of 
Plasticizers which keep your product young. Sebacate 
esters are particularly good on weathering and ageing. 


Consult us if you have a plasticizer problem. Our tech- 
nical staff will be glad to assist you in solving it. 
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a _ — = = pemeore J 
Degrees C. 20°/20°C 100°F. - 
Dimethyl! 294°C 0.986* 3.6 Cellulose Esters, High Solvency, 
Sebacate @ 760mm Rubbers Wide Compatibility 
Dibutyl 180°C 0.936 6.1 Vinyls, Rubbers Low Temp. Flexibility 
Sebacate @ 3mm Cellulose Esters Excellent Aging Qualities 
Dihexyl 184°C 0.911 9.2 Vinyl Resins, Low Temp. Flexibility 
Sebacate @ Imm Rubbers Low Cost 
Dioctyl 248°C 0.916 12.7 Vinyl! Resins Low Temp. Flexibility 
Sebacate @ 4mm Low Volatility 
Diisoocty! 248-255°C 0.917 15.5 Vinyl Resins Low Temp. Flexibility 
Sebacate @ 4mm Low Volatility 
Dicapryl 230-240°C 0.907 13.0 Vinyl Resins Low Temp. Flexibility 
Sebacate @ 4mm Low Volatility 
Dibenzyl 265°C 1.055* 13.0 Viny! Resins Low Temp. Flexibility 
Sebacate @ 4mm Rubbers Low Volatility 
Dihexyl 210°C 0.995 28.8 Vinyl Resins Highly Compatible 
Phthalate @5 mm Good Flexibility 
®Harflex 500 230-240°C 0.933 9.9 Vinyl Resins High Heat Stability 
@ 4mm Low Temp. Flexibility 
®Harflex 300 1.098 600 Vinyl Resins Non-migratory 
Low Temp. Flexibility 
Dicapry! 222-230°C 0.972 28.8 Vinyl Resins Highly Compatible 
Phthalate @ 4mm Rubbers Low Volatility 
Dioctyl 225-235°C 0.985 29.7 Vinyl Resins Highly Compatible 
Phthalate @ 4mm Rubbers Good Flexibility 
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but have a serious drawback of 
“water pickup” and consequent 
clouding of clear hose as well as 
leaching of the stabilizers. This ef- 
fect, it is believed, is due to the 
fact that cadmium stabilizers are 
metallic soaps and have a certain 
amount of water sensitivity. Efforts 
are being made to try to overcome 
this in cadmium stabilizers, but no 
satisfactory answer is at hand. 

Organo-Tin Stabilizers — This 
group of stabilizers is still the clos- 
est approach to perfection in that 
they give clear plastics of excellent 
heat and light stability and the tin 
metal has a low order of toxicity. 
The organo-tin stabilizers are also 
the only group of truly “organo- 
metallo” stabilizers; not being me- 
tallic soaps, they are not affected by 
water and give clears that will not 
“cloud” or “blush” in presence of 
moisture. They continue to be used 
in clear garden hose, medical and 
beverage tubing, clear sheets and 
glass clear film, as well as rigid 
compositions. 

The continued search for a good 
heat and light stabilizer with low 
toxicity has centered on organo-tin 


stabilizers. As tin metal itself is 
considered as relatively non-toxic, 
the organic groups have been 
studied to give low toxicity. Several 
organo-tin stabilizers are being of- 
fered as low in toxicity, based on 
acute toxicity feeding tests. Unfor- 
tunately, insufficient test data exist 
to permit federal agencies to ap- 
prove such stabilizers for use in 
films for certain food packaging. 
There is hope, however, that a con- 
certed effort will soon be made to 
furnish such data, because a great 
need exists for a good heat and 
light stabilizer for use in the grow- 
ing field of films for packaging ap- 
plications. 

Tin stabilizers based on divalent 
tin compounds of fatty acids have 
been approved for some uses, but 
unfortunately such stabilizers lack 
good heat and light stability and 
also give poor heat sealing and 
printability, making their use in 
packaging materials problematic. 

Organo-tin mercaptide stabilizers 
are still the most powerful organic 
type stabilizers known. Their main 
use is in clear rigids where they are 
unexcelled in performance. Due to 






the “mercaptide” odor attempts 
have been made to produce tin sta- 
bilizers without this dray, back. Cer. 
tain success has been achieved in 
this respect, and some compounds of 
this type are being offered. 

Zine Stabilizers—The use of this 
member of the important family of 
metal stabilizers has grown in the 
past year. The use of zinc as a sta- 
bilizer has been proposed for some 
time, but most vinyl processors haye 
been wary of it because of its sharp 
and rapid failure in heat stability 
to give complete film deterioration, 
and commonly to “go black.” It has 
now been found that by properly 
balancing zinc with barium and 
cadmium type stabilizers, good heat 
and light stability can be obtained 
at low cost. This use of “synergistic 
action” must be closely controlled 
if the problem of “black failure” is 
to be avoided. 


Liquid Stabilizers 


The use of liquid stabilizers for 
plastisols and organosols has grown 
to a point where any metallic sta- 
bilizers or combination of same can 

(To page 338) 
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offers you an efficient, simplified means of 
continuous application of catalyzed coat- 
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Polyesters 
Epoxies 


Iso-foams (polyurethane) 
Conversion Varnishes 
Wash Primers 


DeVilbiss engineers at the complete DeVilbiss 


Technical Center will be happy to work with 


you on a catalyst application —or on any spray 


problem. 


Write: The DeVilbiss Company 
290 Phillips Ave., Toledo, Ohio 
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Chemical Type Physical Form Principal Applications 
his 
of , 
the cadmium with liquid Calendering, extruding, 
ta. organic inhibitor q plastisols; high clarity One-Package 
me Stabilizers 
ve 
rp calcium and zinc creamy Calendering, extruding; 
iy 0 760 soaps in non-toxic carrier liquid non-toxic 
mn, 
as 
; barium and Calendering, extruding, | 
: » 1212 cadmium with liquid plastisols; exceptional i 
ad organic inhibitor initial color | 
‘ic i 
ad 
barium, cadmium, zinc ae Calendering, plastisols; 
I 
, ro 1270 with organic inhibitor oe non-sulfur-staining 
Ir 1820 barium-cadmium granules PS ae Se 
n - laurate or powder alt ates 
\- 
n 
) cadmium and Calendering, extruding, 
ro 1825 barium with powder rigids, and tiles; highly 
organic inhibitor lubricating | 
cadmium and barium Rigids; good clarity 
aie with organic inhibitor pander and low lubricity 
0 barium and zinc cuaiiis Asbestos- and clay- 
Permyl A with organic inhibitor P filled tiles 
Stabilizers 
ro 182 barium soap powder CeeREORG, ewe, for Special 
plastisols Blending 
| dium and bari Calendering, extruding; 
Ferro 541A sodium and barium alendering, extruding; 
organo-phosphates power light stabilizer 
Ferro 703 zine with organic liquid Calendering, plastisols; 
inhibitor q non-sulfur-staining 
Ferro 900 fluidized epoxy resin liquid All types 
Ferro 903 organic inhibitor liquid All types CH EMICAL 
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| PRIMARY PLASTICIZERS 


Cabflex®DOP Cabflex®Di-OP Cabflex®ODP Cabflex®DDP Cabflex°HS-10 Cabfex 




















































































: ee Re = phiuelave shor 
| Parts Plasticizer”” 50 51.5 53 54 57 65 ae Ports Pl 
| | Volatility’? @ 70°C % Loss 0.85 0.72 0.46 0.38 —— 0.49 Volatilit 

i || @ 90°C % Loss 3.7 3.1 1.8 ‘ 1.1 0.78 16 
| | Water Extraction’® % Loss 0.68 0.61 0.79 f 0.84 1.8 2 OME Woter E 
| Soapy Water Extraction“ % Loss 1.0 1.2 0.4 0.2 a8 4.5m Soopy V 
Gasoline Extraction’ % Loss 5.3 5.8 10.0 14.8 2.1 1S Gosolin 
Oil Extraction’? % Loss 2.8 3.1 7.8 12.6 1.2 O.S3m Oil Ext 
Clash & Berg— Tf” °C —21.7 —20.1 —21.4 —24.0 —9.3 —0.90EE (lash & 
| SPI Impact passed —°C —20 —20 —20 —20 — — Be Im 

| failed —°C —25 —25 25 —25 — - 
Volume Resistivity Ohm/cmx10” 11 6 6 7 56 220 He lolume 











(1) Parts to give 100% Modulus equal to that for 50 PH 


] (2) ASTM—D 1203-52T (SPI activated carbon tes! 
Recipe , Specimen 0.020" thick Fe 
j (3) Method of E. F. Schulz—ASTM Bulle(:n No. 189, 
eve een 100 July, 1952, p. 75—specimen 0.07° thick a 
Plasticizer As Shown (4) 1% Ivory soap solution—immersed 24 /ours © 6 
] 0.020" thick 
BWLC 1 6 RS - ny" thick 


(5) Immersed 1 hour @ 23° C—specimen © 
Lead Stearate O.5 (6) Immersed 10 days in Atreol #9 @ 23° 


| specimen 0.020" thick 
| (7) Torsional stiffness — 135,000 psi 


| (8) Run on calendered 0.010" thick speci 
| % loss based on total compound ¥ 
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Cabflex Plasticizers 
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stat sie eet et a 
Ports Plasticizer” 40 41 43 45 43 37 
Volatility @ 70°C % Loss 2.2 1.9 1.1 0.78 0.85 11.2 
@ 90°C % Loss 8.3 7.1 4.4 2.2 2.9 15.2 
Water Extraction’? % Loss 2.8 3.3 2.9 2.8 2.8 14.2 
Soapy Water Extraction’ % Loss 2.6 3.0 0.9 0.4 0.5 9.9 
bosoline Extraction’? % Loss 6.1 6.5 13.6 19.0 12.0 4.6 
Oil Extraction’? % Loss 9.4 10.6 11.6 8.5 14.1 5.7 
(lsh & Berg — TF °C —35.0 —32.6 —35.6 —38.2 —38.1 —15.0 
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foiled— °C —45 —45 —45 p-s0 -—45 —40 
Volume Resistivity Ohm/cmx10" 0.5 1 0.2 | 0.7 0.6 2 
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in Plastisols 
Organisols 
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Solutions 
with 


A solvent-free 


liquid stabilizer 
for 
the vinyl resins 


The complete compatibility 
of BARCA-10 avoids oily sur- 
faces and bleeding under 
ultra-violet light. High sta- 
bilizing capacity offers ex- 
tremes in age resistance and 
| color pigment life. 


| BARCA-10 acts as a true 
| secondary plasticizer without 
lubricant value. 


Because BARCA-10 is a 
liquid, low in volatiles, it 
can be added at any stage of 
the mixing a. Based on 
barium and cadmium, and 
free from lead and sulfur, 
BARCA-10 eliminates com- 
mon sources of blackening, 
odor and toxicity. 





Write for free illustrated 
BARCA-10 Bulletin. 
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PLASTICIZERSE STABILIZERS 
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be obtained. The ease of incorpora- 
tion in such vinyl systems has given 
a great impetus to “liquid” stabi- 
lizers, especially those for plastisols 
that will not increase viscosity ini- 
tially or on aging. 

The recognition of “synergism” 
and “chelation” in _ stabilization 
chemistry has brought a series of 
stabilizers which manufacturers 
claim are barium and cadmium 
types that are “synergized” and 
“chelated” all in one. Though such 
“single-package” stabilizer systems 
make life simple for the vinyl proc- 
essor, some dangers exist that such 
systems may lose some of their 
“potency” on prolonged storage due 
to in situ reactions between the 
metallic and organic portions. 

Other metallic stabilizers—such as 
barium, strontium, and _ calcium 
salts—have been suggested for spe- 
cific applications, but they are lim- 
ited in their use. The calcium salts 
particularly have been employed for 
non-toxic applications, but unfortu- 
nately their poor heat stability has 
limited them severely. Certain saits 
of organic phosphates are still spe- 
cifically recommended for light sta- 
bility, and many of them are used 
in organosol and plastisol com- 
pounding. 
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CADMOLITH Colors make your coloring job easier — 
give finest, most lasting colors in powders 








or plastic products made from them. 


SEND FOR THIS FOLDER giving complete details, 
with color chips. Write The Glidden Company, 
Chemicals e¢ Pigments e Metals Division, Union 
Commerce Building, Cleveland 14, Ohio. 
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Piasticizers 


Recent Developments 


> Four ester type plasticizers (Na- 
tional Lead Co.) for vinyl plastics 
permit great flexibility in formula- 
tion. One (Dutch Boy NL F-21) pro- 
vides low plasticizer volatility and 
great permanence without sacrific- 
ing low-temperature flexibility, effi- 
ciency, or stability. It is suggested 
for use in upholstery stocks, high- 
temperature electrical insulation, 
and other applications where per- 
manent flexibility is required. An- 
other plasticizer (Dutch Boy NL F- 
41) provides low-temperature flexi- 
bility in the range of sebacates and 
adipates without sacrificing perma- 
nence and stability. A third (Dutch 
Boy NL F-31) has an excellent bal- 
ance of properties, featuring good 
low-temperature performance and 
exceptionally low viscosity in un- 
fused plastisols. A low-cost phthal- 
ate plasticizer (Dutch Boy NL A-54) 
is comparable to the more expensive 
phthalates in general properties. 
Good permanence is its outstanding 
feature. 


>» A new epoxy plasticizer (Draper 
3.2, Argus Chemical Laboratory) is 
designed for use with vinyl chloride 
polymers and copolymers, where 
low-temperature and low-volatility 
qualities are desired. Its high epoxy 
content imparts exceptionally good 
heat and light stability to polyvinyl 
chloride and copolymers, and also 
has a stabilizing effect on phosphate 
plasticizers. 


>» A black plasticizer (BRC 21 
Hydrocarbon, Barrett Div., Allied 
Chemical & Dye Corp.), for use in 
vinyl compounds for molding pho- 
nograph records, is a reinforcing and 
extending type. The plasticizer im- 
parts exceptional break and abrasion 
resistance and contributes to fidelity, 
low surface noise levels, and good 
tonal properties. 


» A phthalate plasticizer (Santicizer 
601, Organic Chemicals Div., Mon- 
santo Chemical Co.) is a 50:50 mix- 
ture of di-n-octyl, n-decyl phthalate 
(DNODP) and di-iso-octyl phthal- 
* Carbide and Carbon Chemicals Corp. 


Paragraphs summarizing Recent Developments 
and References were prepared by the editors. 
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by DENNIS H. MULLINS* 


ate (DIOP). In most applications, 
its flexibilizing properties and very 
low volatility make it superior to di- 
(2-ethylhexyl) phthalate (DOP) or 
DIOP. Another phthalate plasticizer 
(Santicizer 602), a 50:50 mixture of 
di-iso-decyl phthalate (DIDP) and 
DIOP, imparts excellent alkali re- 
sistance to vinyl floor tile, and in 
other applications provides lower 
volatility but slightly less flexibiliz- 
ing action than DOP or DIOP. 


>» A primary vinyl plasticizer, iso- 
decyl octyl phthalate (Dinopol IDO, 
Ohio-Apex Div., Food Machinery & 
Chemical Corp), is comparable in 
price and in most properties to DOP 
but produces plastics with much 
lower air loss. Another primary 
vinyl] plasticizer, iso-decyl octyl adi- 
pate (Adipol 810), is equal in low- 
temperature flexibility properties 
and price to octyl adipate, but has 
much lower volatility. Two other 
plasticizers, tricresyl phosphates, 
have properties comparable to other 
tricresyl phosphates, but one 
(Kronitex K-3) has a lower specific 
gravity and volatility, and the other 
(Kronitex MX) has a much lower 
viscosity and better low-tempera- 
ture flexibility. 


>» A new plasticizer (Plastofler SP- 
2, Advance Solvents and Chemical 
Corp.) is designed to be used with 
a blowing agent (BL-353, Du Pont) 
for atmospheric blowing of the open 
cell type of vinyl sponge. The sponge 
produced has flame resistance and 
a low odor level. 


>» Two esters, diethylene glycol di- 
benzoate (Benzoflex 2-45, Tennessee 
Products and Chemical Corp.) and 
dipropylene glycol dibenzoate (Ben- 
zoflex 9-88) are primary plasticizers 
for vinyl chloride resins; they are 
reported to substantially lower the 
time and temperature required to 
process these resins. 


> One of a new series, a blend of 
decyl butyl phthalate (PX-114, 
Pittsburgh Coke and Chemical Co.) 
and iso-octyl decyl phthalate (PX- 
118) compares very well with DOP 
and can replace it in a wide range 






of applications. The blend is re- 
ported to reduce plasticizer costs 
without sacrificing quality, 


» Two plasticizers—iso-octy] decy] 
phthalate (Cabflex ODP, Plastics 
Chemicals Div., Godfrey L, Cabot, 
Inc.) and iso-octyl decy] adipate 
(Cabflec ODA)—are lower in vola- 
tility than the octyl esters and 
therefore, offer improved flexibility 
permanence in vinyl compounds, 
They are manufactured from raw 
materials synthetically produced 
specifically for making esters, Dj- 
decyl phthalate (Cabfler DDP) can 
be used for high-temperature wire 
vinyl insulation at lower formula- 
tion costs. Among its advantages are 
low volatility; stability; less yellow- 
ing; practically no tack after ex- 
posure to ultra-violet light; low- 
temperature characteristics equal to 
DOP; and low water extraction. 


>» Two phthalate plasticizers (Flezol 
810 and 812, Carbide and Carbon 
Chemicals Co.) are now available in 
tank car quantities. Both are re- 
ported to be completely compatible 
with vinyl chloride resins, have ex- 
cellent heat and light stability, good 
color (50 Pt-Co scale), substantial 
freedom from odor, good resistance 
to “rub-off” in upholstery sheeting, 
and superior resistance to extraction 
by water. Plastisols made with these 
plasticizers are said to have excel- 
lent viscosity stability. They may 
also be used to produce durable 
cellulose nitrate lacquer coatings 
and improved nitrile rubber com- 
pounds. 





A PLASTICIZER is a relatively § 


non-volatile solvent, usually a liq- 
uid or gum of synthetic origin, that 
is incorporated in a resin com- 
position either to improve its work- 
ability or to alter its physical prop- 
erties, or both. A plasticizer-extender 
or softener is a non-volatile diluent 
that can be substituted for a portion 
of a true plasticizer without serious 
impairment of the mechanical prop- 
erties of the composition. 

The first plastic material, Cellu- 
loid, was the result of a discovery 
that camphor is a plasticizer for 
cellulose nitrate, thus making it pos- 
sible to mold and fabricate this 
otherwise hard, horny material. 
Similarly, modern vinyl elastomers 
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A big difficulty in molding nylon is to find 
suitable colors that will stand up under 
the high temperatures required. After 
five years’ research, Ferro has developed 
a line of nylon colors that is complete- 
ly safe, workable, and efficient. 

Technical data sheets and the illus- 
trated booklet tell you how to use Ferro 
dry colors for nylon. A simple drum is 
the only equipment you need. 











INORGANIC DRY COLORING 


Fabricated at temperatures up to 
700° F., these fluorine-type resins re- 
quire colors of high heat stability. In 
some instances it is also necessary to 
pulverize the color-resin mixtures (in 
the case of TEFLON, after cooling to 
sub-zero temperatures). 

This booklet describes the techniques 
involved, also tells how to select Ferro 
colors for best results. 


ate a 
" POLYSTYRENE POLYESTERS 
nd Recent developments “* mold-making In coloring polyester resins, plastic 
“4 (i. e., pin-point gating) polystyrene in manufacturers can take their choice of 
: smaller sized granules or pellets, new in- either Ferro dry colors or Ferro paste 
s. jection molders equipped to mix clear colors. Both work satisfactorily and 
aw polystyrene and color in the extruder, have been approved by the resin users 
ed and new Ferro dry colors have all con- as well as by the manufacturers. 
a tributed to a quick, easy way for the Two booklets are available to help 
polystyrene user to do his own coloring. you in your polyester color work. One 
- This booklet explains how. Also avail- | describes the dry color process, and the 
ire able, detailed sheets containing tech- other outlines the procedure for using 
a- nical information on the use of Ferro | Ferro paste colors. Both arevaluable aids 
re colors with polystyrene. to reduced costs, more efficient coloring. 
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aa dave been * ae vinyl formulas, because of the hardness 
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on polyethylene is itself, without color. soft, non-specking color and contain no 
in Specialty items such as luminous poly- | zinc or iron. 
ethylene can be mixed by the molder at This booklet points out advantages 
A a very substantial saving. | of dry coloring, over color concentrates 
le _Get the facts from this booklet. Tech- | and dédactan best tuatinedl 6 dry por Sa 
c- nical data sheets on Ferro colors with | ing for calendering, extrusion, molding. 
id polyethylene are also available. ; 
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CELLULOSE ACETATE—BUTYRATE 


f _ _ _LUCITE and PLEXIGLAS 


Acrylic types of plastic have been used in 
numerous applications over the past fif- 
teen years, but they are beginning toshow 
up more and more in new applications. 

Ferro offers you three types of dry 
colorants that can be used satisfactorily 
with acrylics: organic, inorganic, and a 
combination of the two. 

Full instructions on the use of Ferro 
dry colorants with acrylics are given in 
this booklet. Write for your copy. 





Due to the fact that clear acetate and 
acetate butyrate are available, and can 
show the molder a saving on a self- 
coloring program, many molders are 
now buying these plastics in the clear 
form and coloring them in their 
own plants. 

This booklet explains a new and 
simple technique for you to follow in 
your own self-coloring program. Tech- 
nical data sheets also available. 








LER FERRO CORPORATION “Balo. Pitision 


Foreign Plants in: Argentina, Australia, Brazil, Canada, Chili, England, 
® France, Holland, Japan, Mexico, South Africa 
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came into being by virtue of the dis- 
covery that certain combinations of 
polyvinyl chloride and plasticizers 
form flexible gels of sufficient dura- 
bility to be of practical value. Even 
more recently, a new industry has 
been started as a result of the dis- 
covery that flowable pastes based on 
certain colloidal dispersions of finely 
divided polyvinyl chloride (or simi- 
lar polymer) in liquid plasticizer 
can be processed into useful articles. 
These pastes, called plastisols, can 
readily be shaped with little or no 
pressure, and then, by simple heat- 
ing, converted to tough elastomeric 
compositions. 

Plasticizers function by invading 
the areas between resin molecules, 
thus rendering inoperative some of 
the van der Waals’ forces that are 
largely responsible for the rigid 
molecular network of the resin. 
Neutralization of some of these 
points of attraction by plasticizer 
attack adds measurably to the ease 
of processing; and, if enough plasti- 
cizer is incorporated, it is possible to 
obtain compositions that are flexible 
over a considerable temperature 
range. This ability to modify basic 
characteristics of resins by the addi- 
tion of plasticizers has opened up 
vast, diversified fields of application 
that are beyond the reach of rigid 
compositions. For example, plasti- 
cized vinyls are used in such diverse 
applications as garden hose, wire in- 
sulation, upholstery, shower cur- 
tains, baby pants, floor tile, “slush- 
molded” doll parts, rainwear, food 
wrappings, protective coatings, and 
inflatable goods. 


Variety of Plasticizers 


As a result of the multiplicity of 
end uses, various methods of fabri- 
cating have been devised to obtain 
the desired end products, and this in 
turn has called for a greater variety 
of plasticizers. In the hot-processing 
of plasticized vinyls on calenders 
and in extruders, ability of the plas- 
ticizer to reduce processing tem- 
peratures is a primary requirement. 
Low volatility and good heat stabil- 
ity are also important considerations. 
For certain applications, good elec- 
trical properties, low-temperature 
flexibility, extraction and “rub-off” 
resistance, freedom from marring of 
lacquered surfaces, and good light 
stability are essential requirements. 
Liquid plasticizers of low viscosity 
that will wet, but not solvate, the 
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resin at room temperature and will 
become active solvents at fusing 
temperatures of approximately 150° 
C., are required in formulating 
plastisols. 

Plasticizers are used in cellulose 
nitrate and vinyl surface coatings 
and in cast films to improve exten- 
sibility and decrease brittleness, and 
in adhesives based on vinyl acetate 
resin to improve tack. A relatively 
small but important market is found 
as an additive to vinyl butyral resin 
in safety-glass interlayer applica- 
tions. 

As plasticized resins invade new 
fields, performance demands take on 
new aspects, and the problems of 
synthesis and adequate appraisal of 
the potentialities of a plasticizer are 
multiplied. Applications of plastisols, 
plastigels, and foamed vinyls fore- 
shadow expanding into areas here- 
tofore regarded as the exclusive 
domain of rubber. Also looming 
large on the horizon are applications 
in which the unique properties of 
convertible, or polymerizable, plas- 
ticizers can be utilized to the fullest 
in totally new applications. Potential 
advantages with these new materials 
are gains in flexibility and process- 
ing during the forming stage and, by 
virtue of polymerization of the plas- 
ticizer, the achievement of greater 
permanence and rigidity in the final 
product. Plasticization can also be 
effected by a modification of the 
resin itself to make it inherently 
more flexible, or “internally plas- 
ticized.” This is done by copolymer- 
izing vinyl chloride, for example, 
with appreciable proportions of a 
polymerizable monomer having a 
relatively long hydrocarbon side- 
chain, such as vinyl laurate. Modi- 
fications of this sort result in compo- 
sitions possessing outstanding per- 
manence characteristics. 


Performance Demands 


Ability to meet performance de- 
mands can be predicted with some 
degree of certainty on the basis of 
chemical composition and structure 
of the plasticizer. Good compatibility 
is usually obtained with those com- 
pounds that possess an adequate 
number of active, solvating groups 
(carbonyl, cyano, ester, ether, halide, 
etc.). Poor water resistance results 
from the presence of hydroxyl and 
ether groups; and, in the case of 
vinyls, hydroxyl groups also have 
an adverse effect on compatibility. 





Straight-chain aliphatic structures in 
the plasticizer molecule are lever 
able and ring structures ’ 
to good low-temperature perform 
ance. Permanence is q 
upon factors such as the 
vapor pressure, and migrating tend. 
encies of the plasticizer, A 
states ote 
© important 
performance characteristics of plas- 
ticizers is presented below. 
Compatibility — Good inherent 
compatibility is associated with the 
presence of an adequate number of 
properly spaced, polar, solvating 
groups. Inadequacies in this respect 
are manifested by exudation (sweat. 
out, blooming, spewing), poor me- 
chanical strength, and whitening on 
bending. Exudation may be the 
result of one or many of several 
different factors: poor inherent sol- 
vating power of the plasticizer: 
chemical changes in the plasticizer 
structure, which may result from 
oxidation, exposure to sunlight or 
excessive heat; and improper choice 
of auxiliary compounding ingre- 
dients such as stabilizers, lubricants, 
fillers, and pigments. Exudation of 
any sort is undesirable from the 
standpoints of processing, heat-seal- 
ing, printing, appearance, retention 
of physical properties, and the like. 
Plasticizers that show only modest 
exudation may give no trouble at 
all when blended with a strong- 
solvent plasticizer: for example, di- 
2-ethylhexyl phthalate (DOP) in 
the case of vinyl chloride resins. 
Since incompatibility may not be 
immediately apparent, accelerated 
tests and abnormal conditions may 
be used for preliminary indications. 
Prominent among these tests are ex- 
posure to high humidities at elevated 
temperatures, storage of folded 
sheets (exudation may occur along 
the inside of the fold), exposure in 
various accelerated weathering units, 
and mild baking under a sunlamp. 
In the case of certain cellulose 
esters, a level of maximum per- 
manent compatibility of the plas- 
ticizer may be encountered after 
weathering or long aging. If the com- 
position has been over-plasticized 
it will lose plasticizer during aging 
until this level is reached. 
Plasticizer Efficiency—Because of 
differences in chemical structure, 
the various plasticizer: differ 
markedly in the concentration Te 
quired to impart the same degree 
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For A Complete 


Line of 


Quality Plasticizers 


PHTHALATES 
Dibutyl Phthalate 
Diethyl Phthalate 
Dimethyl Phthalate 
Dipheny! Phthalate 
Dioctyl Phthalate 
Di-isooctyl Phthalate 
Di-n-Octyl-n-Decyl 
Phthalate 
Di-isodecyl Phthalate 
Santicizer 160 
Santicizer 601 


Santicizer 602 

(Octyl Decyl Phthalate) 
Santicizer 603 

(Butyl Decyl Phthalate) 
Santicizer 606 
_(Mixture—Santicizer 160, DIDP) 
Santicizer 613 
(Mixture—Santicizer 160, DIDP) 


Santicizer: Reg. U. S. Pat. Off. 


ADIPATES 

Dioctyl Adipate 
Di-isodecyl Adipate 
PHOSPHATES 
Tricresyl Phosphate 
Triphenyl Phosphate 
Santicizer 140 
Santicizer 141 


GLYCOLATES 
Santicizer E-15 
Santicizer B-16 
Santicizer M-17 
MISCELLANEOUS 
Orthonitrobipheny] 
HB-40 

HB-20 
SULFONAMIDES 
Santicizer 1-H 
Santicizer 3 


Santicizer 8 
Santicizer 9 


PLASTICIZER BULK 
SHIPPING STATIONS 
Perth Amboy, N. J. 

Everett, Mass. 

Greensboro, N. C. 

Akron, O. 

St. Louis, Mo. 

Los Angeles, Calif. 

Call or write any Monsanto 
Sales Office or: 

Plasticizer Sales Department 
800 N. 12th St. 

St. Louis 1, Missouri 


MONSANTO 
CHEMICALS ~ PLASTICS . 


Serving Industry... Which Serves Mankind 
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of flexibility or reduction in proc- 
essing temperature to a resin com- 
position. This fact is of considerable 
importance to the fabricator in his 
quest for economic advantages as 
well as ‘superior quality. In general, 
the simple esters, or monomeric 
plasticizers, are the most efficient, 
in the sense that the lowest pro- 
portion of plasticizer is required to 
yield final compounds of a given 
degree of flexibility, and the high- 
molecular-weight polyesters and 
polymeric plasticizers are the 
least efficient. 

There are several different meth- 
ods of comparing plasticizer effici- 
encies. The most popular ones are 
comparisons at the same level of 
Durometer hardness, elongation 
modulus, or stiffness. 

Low-Temperature Properties—The 
ability of plasticized compositions to 
retain flexibility at low tempera- 
tures is extremely important from 
shipping, handling, and _ service 
standpoints. Straight-chain esters, 
such as the adipates, pelargonates, 
azelates, sebacates, ricinoleates, and 
epoxy stearates are particularly good 
for low-temperature applications in- 


volving vinyl resins, and tri-2- 
ethylhexyl phosphate is generally 
regarded as outstanding in this re- 
spect. Aromatic structures are det- 
rimental to performance at low 
temperatures. 

Low-temperature impact or brit- 
tleness tests and plotting of a tem- 
perature-stiffness curve by means 
of the Clash and Berg torsional 
stiffness test are generally adequate 
for establishing the low-tempera- 
ture possibilities of a flexible resin 
composition, Compositions that ex- 
hibit a steep temperature-stiffness 
curve will stiffen badly on cooling 
and may shatter when handled 
roughly at low temperatures. 

Permanence—In order to retain its 
flexibility during use, a plastic com- 
position must not lose an appreciable 
amount of plasticizer as a result 
of volatility, “rub-off,” exudation, 
chemical change, or contact with oils, 
water, greases, and soap. High-mo- 
lecular-weight, viscous plasticizers 
of acceptable compatibility are pre- 
ferred from the permanence stand- 
point, and low-molecular-weight, 
highly fluid esters perform poorly 
in this respect. 






Volatile loss of a plasticizer from 
a vinyl composition is usually de 
termined by one of several different 
accelerated tests. Perhaps the most 
popular of these is a 24-hr. test at 
70° C. (A.S.T.M. Method D 1203-527) 
which involves weight-loss of plas- 
ticized film sandwiched between lay- 
ers of powdered activated carbon, 
The wide range of temperatures en- 
countered in processing the resin 
compositions, and in the various 
uses, raises serious questions ag to 
the validity of accelerated tests, at 
a single temperature, for predicting 
losses. Volatility of a plasticizer js 
basic function of its vapor pressure 
and many fabricators are finding the 
vapor-pressure curves to be valu- 
able aids in preparing compositions 
of superior quality. Rub-off, an im- 
portant consideration for upholstery, 
may be measured by tumbling plas- 
ticized sheeting in a bed of finely 
divided silica or similar material, 
Immersion in soapy water, grease, 
or other liquid medium reveals ad- 
ditional information on permanence 
characteristics. Chemical instability 
may manifest itself through oxida- 
tion, hydrolysis, or other degrada- 
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hich “HEXA” helps you most? 





WEXAMETHYLENETETRAMINE 


in the FORM you need 
is available from HEYDEN... 


TECHNICAL GRANULAR 


You can look to Heyden with confidence as your 
“Headquarters for Hexa’’. We specialize in producing 
hexamethylenetetramine in the forms best suited for 
its many and varied uses. This reactive chemical is 
important in many industrial fields: 

-- as a curing and hardening agent 
for resins and protein materials. 

- - as an accelerator in the rubber industry. 

- - as an ingredient in medicinals and solid fuels. 

- - as an intermediate for explosives and organic 
chemicals. 

- - as a deactivator for insecticide carriers. 

- - in fungicides for citrus fruits. 

Heyden’s technical staff and sales representatives 
will be glad to discuss your application and to supply 
you with samples for testing. Just call the office 


nearest you. j 


CONTAINERS 


Technical Grade: Multiwall bags, 75 lbs. (granular); 
50 lbs. (powder). Fiber drums, 100 lbs. 


U.S.P. Grade: Fiber drums, 100, 50 and 25 lbs. 





FORMALDEHYDE » PARAFORMALDEHYDE 


HEYDEN corroration 


342 Madison Avenue « New York 17, N.Y. 
CHICAGO + CINCINNATI + DETROIT + PHILADELPHIA * PROVIDENCE + SAN FRANCISCO 
IN CANADA: McARTHUR CHEMICAL CO., LTD. * MONTREAL AND TORONTO 




















PX-104 
DiButy! 
Phthalate 


Especially suited for 
use in nitrocellulose 
lacquers, polyvinyl 
chloride coatings and 
phenolic resin laminat- 
ing varnishes. 


PX-120 


Dilso Decy! 
Phthalate 


An economical plasti- 
cizer for formulations 
requiring very low vol- 
atility and good perma- 
nence qualities. 


PX-238 
DiOcty! 
Adipate 

Excellent low tempera- 
ture characteristics. 
Ideal for calendering, 


extrusion and vinyl res- 
in dispersions. 


PX-917 
TriCresyl 
Phosphate 


For use in flame-re- 
tardant vinyls, in nitro- 
cellulose lacquers and 
in cellulosic molding 
compositions 


COAL CHEMICALS © AGRICULTURAL 


PX-108 


Dilso Octyl 
Phthalate 


A popular, general- 
purpose plasticizer 
with an excellent com- 
bination of over-all 
properties. 


PX-138 
DiOctyl 
Phthalate 


A basic “building type” 
plasticizer exhibiting 
an excellent combina- 
tion of over-all proper- 
ties. 


DiButy! 
Sebacate 


Excellent for vinyl film 
and various oil-resist- 
ant rubber compounds 
and for several cellu- 
losic derivatives. 


worth knowing more 


| 


plete technical data or 
the above products 


promptly upon request 
the nearest phone number below. 
PITTSBURGH.......ATla 


NEW YORK LOngacre 
CLEVELAND CHerry 1-21 


Oh wl) 1@1 462) 


PX-114 


Decy! Buty! 
Phthalate 


Excellent low-cost 
piaeniciate with good 
eat and light stability. 
Particularly suited for 
extruded products. 


PX-208 


DilsoOcty! 
Adipate 


Excellent low tempera- 
ture properties. Rec- 
ommended for calen- 
dering, extrusion and 
vinyl dispersions. 


DiOctyl 
Sebacate 
Widely used as low 
temperature plasticizer 


in all types of vinyl 
compounds. 


Piri ISBURGH -PX PLASTICIZERS 


' Con 


any 


sent 


immediate 


sales service, call a Pittsburgh man at 


PX-118 


lsoOctyl Decy| 
Phthalate 


Ideal where lower vola- 
tility and higher perma- 
nence than DOP are 
desired. 


PX-220 


Dilso Decy| 
Adipate 


Combines economy of 
use with low volatility 
and excellent low tem- 
perature character- 
istics. 


PX-800 


Epoxy 


Recommended for 
roducts in which sta- 
ility and permanence 

properties are of major 

importance. 
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that may result in less 
more volatile products. 


tive process' 


tible © 
pH linkages and double bonds are 


susceptible to attack by peroxides 
or oxygen, | rticularly in the pres- 
ence of manganese pigments. Anti- 
oxidants are sometimes helpful in 
preventing OF delaying oxidative 
attack. 


Electrical Properties—Increasing 
ye of plasticized vinyls in electrical 
insulation has resulted in additional 
performance demands on plasticizers. 
Important considerations are ease 
of extrusion of the composition, high 
electrical resistivity (and this means 
alow concentration of ionic impuri- 
ties), low volatility, good low-tem- 
perature properties, and, in some 
cases, a Slippery surface and flame 
resistance. DOP and tricresyl phos- 
phate are two of the more widely 
ised plasticizers in this field. 

Thus far the upper limits for elec- 
trical uses of plasticized vinyls are 
60°C. for building wire and 105° C. 
for appliance wire. As less volatile 
plasticizers are offered, approval for 
ue at higher temperatures is 
assured, 

Specifications for electrical com- 
pounds include mechanical strength, 
eectrical properties, low-tempera- 
ture characteristics, and stiffness be- 
fore and after aging at elevated 
temperatures. 

Other Factors—The flammable na- 

ture of most plasticizers creates a 
hazard in some applications. Phos- 
phates and chlorinated compounds, 
in addition to additives such as anti- 
mony oxide, are fairly effective in 
overcoming this problem. Successful 
invasion of the foamed rubber field 
by foamed vinyls may depend in 
large part upon ability to fabricate 
suitable flame-resistant compositions, 
thus placing additional accent upon 
the need for a greater variety of 
non-flammable plasticizers for a 
number of varied applications. 
The use of plasticized composi- 
lions in the home, as articles of 
wear, and for food wrapping, has 
made important factors of toxicity, 
odor, and taste, 

Plasticizers may comprise up to 
0% or more of some resin composi- 
‘ons; thus the cost of the plasticizer 
may have a profound effect upon the 
‘ost of the end product. Low-cost 
extenders assume importance in 
this consideration. 

Good stability and color are im- 
portant during the processing steps, 


Plasticizers 





particularly for transparent film. 
Light stability is an important con- 
sideration in applications such as 
window draperies and garden hose. 
Freedom from marring is essential 
for items such as raincoats, uphol- 
stery, and handbags that may come 
in contact with lacquered surfaces. 
Hygroscopicity, freedom from crock- 
ing, good wetting of the resin at low 
temperatures, and quick solvating at 
high temperatures are properties 
that are important for one reason 
or another in specific applications. 

Within recent years epoxy mate- 
rials have made a successful entry 
into the field of plasticizers. These 
novel compounds combine the ability 
to plasticize and, at one and the 
same time, to stabilize vinyl chlo- 
ride resin compositions. 

It is evident from the foregoing 
that no single plasticizer will ever 
combine all of the desired features. 
As a practical measure, the fabrica- 
tor must therefore rely upon blends 
of plasticizers to obtain a judicious 
compromise. 
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for top-grade 


Specialists in the manufacture of 
plasticizers and stabilizers. All stan- 
dard materials and many specialties 
made. 


Also custom products to fit special 
requirements. 


Outstanding DEECY Products 


STAFLEX® KA 


High-molecular-weight ester, outstanding in 
solvent power and migration resistance. 
Excellent topcocter. 


PHTHALATES 


STAFLEX MP, an odorless mixed phthalate. 
STAFLEX CP, an inexpensive plasticizer. Octyl, 
isooctyl, and isodecy! esters unsurpassed for 
uniformity and quality. 


ADIPATES 


Special grades for use as military lubricants 
as well as the isooctyl or isodecy! ester. 


AZELATES 


STAFLEX DOZ, the highest quality material 


now available. 


SEBACATES 


A Deecy specialty. Products including DOS for 
vinyls and military lubricants, STAFLEX DBES 


for rubber vinyl mixtures. 


RICINOLEATES 


STAFLEX IXA, a versatile secondary plasticizer; 
STAFLEX BR for the vinyl butyrals; and STAFLEX 
AX for synthetic rubbers. 


STABILIZERS 


BARCA® 10, designed primarily for plastisols, 
outstanding in lowering viscosity. Excellent for 
foams. STAFLEX QMXA and STAFLEX OY, 
completely compatible and affording unusual 
color-pigment stability. 


Technical Bulletins and Samples 
sent on request. 
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WHICH 


ARGUS STABILIZERS 


ARE BEST FOR 


YOUR VINYL COMPOUNDS 


(@} ol Mao) aE- Wiolosaatebet-beley stile) ab ist-t7 


Argus stabilizers will help solve 


your vinyl! stabilization problem. 


| t-Lod a at- tw al-1-be Wb ces eaahell-bi-lelb col ecl-(-5: 
certain specific requirements — 
heat stability, color stability, etc 
Whatever your problem, there 
are Argus stabilizers to solve 
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so ps apex 39 


LOW TEMPERATURE EPOXY PLASTICIZER 


for vinyls .. . provides high heat and light stability, 
exceptional resistance to soapy water extraction, ex- 
cellent weathering characteristics and above all out- 
standing low temperature flexibility. 


. provides superior low temperature 


impact resistance, oustanding resistance to extrac- 


specific gravity. 





“PURR-FECTION” 


ARGUS CHEMICAL CORP. 


tion or swelling by oil, plus low volatility and low 
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Fabricators who use fillers 
often worry about... 


cost (most of all) 
purity 

color 

processability 
plasticizer absorption 
uniformity Pe 
physical structure ze 


until they try 
these Diamond 
Products 


MULTIFEX* MM 


Ultra-fine precipitated calcium 
carbonate. Particle size: .05 to .06 
micron. Uncoated. 

Used in vinyl compounds for 
floor tile. Contributes improved 
abrasion resistance, writing quali- 
ties, and higher gloss. 


SURFEX* MM 


Precipitated calcium carbonate. 
Particle size: 1 to 5 microns. 
Resin coated. Low oil absorp- 
tion (20-22 cc/100 grams). 
Useful as extender in vinyl 
compounds, lowering com- 
pounding costs. Reduces shrink- 
age in polyesters. 













SUPER MULTIFEX* 


Particle size extremely fine: .03 
micron, very uniform. Coated 
with two organic surface agents. 
Recommended for use when 
















you need maximum tear re- 
sistance and tensile strength. 








KALITE* 
Precipitated calcium carbonate. 
Particle size about 1 micron. 
Oil absorption 28-32 cc/100 
grams. 1% fatty acid coat. 
Used extensively in calen- 
dered 20-gauge film such as vinyl 
upholstery compounds. Excel- 
lent calendering properties. 


SUSPENSO* 


Precipitated calcium carbonate. 
Particle size: 1 to 5 microns. Un 
coated. Excellent dispersion. 

Used in reinforced polyester 
resins to reduce shrinkage and 
crazing, to maintain low viscos- 
ities, and in products requiring 
a long pot life. 













NON-FER-AL* 
Precipitated calcium carbonate. 
Particle size: 5 to 10 microns. Un- 
coated. 

Used in plastisols and organosols 





to reduce cost and maintain low 
viscosity and good flow. 




















Your nearby Diamonp representative can show you money-saving formulas and 
detailed cost comparisons. Or write Diamonp ALKALI Company, 300 Union 
Commerce Building, Cleveland 14, Ohio. 

SALES OFFICES: New York, Philadelphia, Pittsburgh, Cleveland, 
Cincinnati, Chicago, St. Louis, Memphis, Houston. 


DIAMOND DISTRIBUTORS: Carmond & Hawxhurst, San Francisco; 
Dorsett & Jackson, Los Angeles; Van Waters and 
Rogers, Inc., Seattle and Portland, U.S.A.; Harrisons 
& Crosfield (Canada), Ltd. - 
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Soivents 


——_ solvents may be 
broadly defined as liquids or mix- 
tures of liquids that are capable of 
dissolving or dispersing other sub- 
stances to form compositions of in- 
dustrial value. Solvent production 
in the United States in recent years 
has totaled 6.5 billion lb. per year 
and upward. An estimated 60% of 
this has gone into coatings, textiles, 
and adhesives, where the solvating 
and dispersing abilities of these 
liquids are of primary importance. 
The remainder has gone for such 
diverse uses as chemical interme- 
diates, explosives, photographic 
supplies, pharmaceuticals, agricul- 
tural products, gasoline additives, 





*Research and Development Dept., Carbide and 
Carbon Chemicals Co., a Div. of Union Carbide and 
Carbon Corp. 

References were prepared by the editors. 
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by JOHN F. SUTER* 


dry cleaning, ore flotation, dena- 
turants, hydraulic fluids, media for 
chemical reactions, and as means of 
purification by the action of solvent 
extraction. 

Solvents are used in plastics com- 
positions to give the degree of tem- 
porary mobility necessary to such 
operations as forming, dipping, 
brushing, roller-coating, spreading, 
and spraying of surface coatings; 
spinning and processing of textiles; 
preparation of special printing inks; 
and proper application of adhesives 
to supporting bases. Solvents are 
employed as dispersants in organ- 
osol types of coatings, based on high 
polymers, in order to obtain desired 
degrees of dispersion as well as mo- 
bility. 

The long-established binder ma- 
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Fig. 1—Relative evaporation rates for fast-evaporating liquids 



































terials, such as oleoresinous sub 
stances, shellac, and cellulose »; 
trate, are still widely ,, e 
’ ely ised, but : 
no longer adequate for all purpoc... 
As a result, recent years have a 
the rising importance of vinyl chlo. 
ride polymers and copolymers, a] 
kyds, acrylics, cellulose acetate and 
other cellulosics, styrene polyme 
and copolymers, polyvinyl acetate 
polyvinyl butyral, chlorinated rub 
ber, and many types of phenolics, 

Because the various resins diffe 
in structure, a solvent for one wi 
not necessarily dissolve othe 
Even if it does, it might not be ac- 
ceptable from the standpoints 
solvent strength or cost. Consp- 
quently, preparation of high poly- 
mer solutions involves a wide ya- 
riety of solvents. Among the 
more popular types are esters, ke- 
tones, ether-alcohols, alcohols, cy- 
clic ethers, nitroparaffins, terpenes, 
and aliphatic, aromatic, naphthenic, 
and chlorinated hydrocarbons. Sev- 
eral special types are also coming to 
be of interest, such as tetrahydro- 
furan, dimethyl formamide, di- 
methyl sulfoxide, ethylene carbon- 
ate, and others. 

To complicate selection further, 
several other factors must be taken 
into account: climatic conditions 
(heat, cold, relative humidity), ap- 
pearance of the final product with 
which the solvent is to be used, 
method of application (for surface 
coatings or adhesives this might in- 
volve dipping, brushing, roller- 
coating, hot- or cold-spraying, or 
spreading), and the method of dry- 
ing. Solvent ability, evaporation 
rate, toxicity, and chemical stability 
also are important. 


Solvent Ability 


The initial phase of formulating a 
resin solution begins with the se- 
lection of active solvents that will 
dissolve the resin. Numerous factors 
militate against conventional ther- 
modynamic approaches to an un- 
derstanding of the solubility of high 
polymers, and there is so far no 
quantitative treatment of general 
applicability that will predict 
whether or not a particular solvent 
will dissolve a given resin. There 

















Numbers refer 32. Ethyl alcohol (pure) 6. Methylal : 1d 
to curves above 20. Ethyl! n-butyl ether 25. Methyl alcohol | are so many exceptions to the 0 
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When faced with a new compounding — 
problem the selection of the proper piasti- 
cizer is quite a task. Time consuming and expensive. 
At best there will be at least three or four properties 
in addition to flexibility desired in the finished plastic 
product. These extra properties can only be obtained by 


choosing the proper plasticizer. 


It follows that the largest selection to choose from betters the 

possibility of getting what you want. This coupled with twenty @ 

four years experience in the manufacture of plasticizers, a competent — 
technical sales staff and a complete testing laboratory is what Ohio- ' 


Apex offers in the way of solving your plasticizer problems. 


Any request for information will be handled promptly and 
thoroughly. Technical data sheets and samples of 
all our products are available and will be 


supplied at your request. 





® OHIO-APEX DIVISION 


} FOOD MACHINERY AND CHEMICAL CORPORATION 


NITRO, WEST VIRGINIA 







A plasticizer for every purpose 
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Fig. 2—Relative evaporation rates of intermediate-evaporating liquids 
Numbers refer 40. Dowanol 34B 4. Methyl n-propyl ketone 
to curves above 1. Ethyl alcohol (pure) 31. Monochlorobenzene 
32. Amyl acetate (from fusel oil) 3. Ethyl alcohol (190 proof) 19. Nitroethane 
36. Amyl acetate (from pentane) 28. Ethylbenzene 16. Nitromethane 
44. Amy] alcohol (from fusel oil) 43. Ethyl n-butyl ketone 26. 1-Nitropropane 
25. n-Butyl acetate 2. n-Heptane 22. 2-Nitropropane 
14. sec-Butyl acetate 17. Isobutyl acetate 5. nm-Octane 
45. n-Butyl alcohol 30. Isobutyl alcohol 39. 3-Pentanol 
23. sec-Butyl alcohol 6. Isopropyl alcohol 10. Perchloroethylene 
34. n-Butyl ether 38. Isopropyl benzene 12. n-Propyl acetate 
48. Cellosolve 27. Mesiyl oxide 24. n-Propyl alcohol 
49. Cellosolve acetate 41. Methyl amyl acetate 18. Pyridine 
21. Diethyl carbonate 46. Methyl n-amyl ketone 35. sym-Tetrachloroethane 
20. Diethyl Cellosolve 29. Methyl n-butyl ketone 13. Toluene 
11. Diethyl ketone 42. Methyl Cellosolve 8. 1,1,2-Trichloroethane 
7. 1,4-Dioxane 9. Methylcyclohexane 47. Turpentine 
33. Dowanol 33B 15. Methyl isobutyl ketone 37. Xylene 


characterized by a polar or active 
group, most often an oxygen-bear- 
ing group. Many of the high-mo- 
lecular-weight resins respond most 
readily to ketones, esters, nitro- 
paraffins, ether-alcohols, or some of 
the special materials already men- 
tioned. 

Noteworthy contributions toward 
a better understanding of the ther- 
modynamics of high polymer solu- 
tions have been made by Flory (J. 
Chem. Phys. 10, 51; 1942), Huggins 
(Ann. N. Y. Acad. Sci. 43, 1; 1942), 
and Doty and Zable (J. Polymer 
Sci. 1, 90; 1946). A mechanistic ap- 
proach to the theory of solvent ac- 
tion has been advanced by Doolittle 
(Ind. Eng. Chem. 36, 239; 1944. Ibid. 
38, 535; 1946. J. Polymer Sci. 2, 121; 
1947). A very comprehensive study 
of all of the aspects of solvent theory 
and usage is Doolittle’s “The Tech- 
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nology of Solvents and Plasticizers” 
(1954. New York: John Wiley and 
Sons, Inc.). 


Solvent Strength 


Industrial methods of evaluating 
solvent strength depend on use 
characteristics. Although the pro- 
cedures have no theoretical basis, 
they are experimentally simple and 
provide useful information; there- 
fore, they are widely accepted by 
industry. 

One such method, particularly 
popular in the cellulose nitrate 
lacquer industry, involves a dilu- 
tion-ratio determination. This is es- 
sentially a measure of the tolerance 
of a cellulose nitrate solvent for a 
specific diluent such as toluene. The 
value obtained is reported in terms 
of the volume ratio of diluent to 
solvent at the precipitation point of 






the resin (A.S.T.M. D 268-49), and 
such values are usually listed with 
the other physical properties of the 
more common lacquer solvents. 

Different classes of solvents ex. 
hibit typical levels of solvent 
strength according to the dilution. 
ratio method. Tolerance for diluents 
can often be improved by blending 
with a coupler, such as an alcohol, 

Early beliefs that the solvent 
which produces the lowest-viscosity 
solution has the greatest solvent 
strength formed the basis for the 
familiar “viscosity behavior” method 
of rating active solvents. This is not 
a very accurate standard, however, 
because it is believed that in more 
dilute solutions strong solvents tend 
to “uncoil” many long chain resin 
molecules and thus produce high 
viscosity. Also, the low viscosity of 
a binary solution is often associated 
more with the molecular weight of 
the solvent than with solvent 
strength. This limits the usefulness 
of the “viscosity behavior” method, 
which tends to penalize good, high- 
molecular-weight solvents, such as 
cyclohexanone. This limitation is 
taken into account in the “constant 
viscosity procedure” propounded by 
V. W. Ware (Ind. Eng. Chem. 31, 
738; 1939). 

A more reliable method of evalu- 
ating solvent strength, which is par- 
ticularly applicable to vinyl resin 
solutions, was introduced by Doo- 
little (Ind. Eng. Chem. 30, 199; 
1938). The procedure, known as the 
“viscosity-phase-diagram method,” 
combines the best features of the 
dilution-ratio and viscosity behavior 
methods in a working diagram. The 
diagram defines the permissible 
formulating range as the compo- 
nents in a mixture are varied. 

The complexities introduced by 
the various high polymer systems 
and the use of solvent-nonsolvent 
mixtures preclude rigid classifica- 
tion according to solvent strength. 
Nevertheless, certain generaliza- 
tions based on experience are per 
missible. For many resinous mate- 
rials, the most active solvents are 
cyclic and unsaturated ketones, 
such as cyclohexanone, cyclopenta- 
none, isophrone, and mesity] oxide. 


The next most active are the nitro- 
ketones, and 


paraffins, aliphatic 
ether-alcohols. Next in order are 
the popular aliphatic esters such as 
ethyl, butyl, and amyl acet*‘es- Be- 
(To page 357) 
Jastics 


Chemicals fo 


gegeesees #€ 8% 








» and 
With 
f the 


ex- 
vent 
‘ion- 
ents 
ding 
ol. 
vent 
sity 
vent 
the 
hod 
not 
ver, 
ore 
end 
sin 


ted 





wiTC® 





yp oe nati 





STABILIZERS 


stayrite* #70. Unusual heat stability, mies, 


Stayrite #71. Barium-Cadmium type, Excellent heat " & ee 


and light stability. 


' Stayrite #75. Synergist for Stayrites #70 and #71, 


Stayrite #76. Synergist for Barium-Cadmium type 
stabilizers. 


Stayrite #80. Liquid. Heat and light stabiliser: 
Stayrite #90. Non-toxic. % 
Stayrite #95. “Booster” for non-toxic stabilizers. ; 
Stayrite #10. Lead Stearate #30. 

Stayrite #15. Lead Stearate #50 — Dibasic. 

Stayrite #20. Barium type. 

Stayrite #22. Cadmium type. 

Stayrite #25. Calcium type. Cet gs 
Stayrite #229. New lead type stabilizer. 





Aluminum. Lubricant, both internal and external. 


Barium. Heat stabilizer for vinyls. 


High temperature molding. 
Cadmium. Vinyl heat stabilizer of extreme clarity. 
Calcium. Non-toxic stabilizer and lubricant. 
Lead. Regular and dibasic. Heat stabilizer for 
opaque vinyls 
Magnesium. Dry lubricant for metal molds. 
Sodium. Valuable as a gelling agent in plastisols 
and organosols. 
Zine. Mold and internal lubricant. 


CARBON BLACK 


Witcoblak® No. 11 — low color channel 
Witcoblak No. 32 — maximum jetness at low cost 
Witcoblak No. 50 — good color and tinting strength 


Witcoblak No. 100 — 


jetter color. Nigrometer 74 


Witcoblak Hitone — jet black. Nigrometer 71 


PLASTICIZERS 


Witcizer* 100. Butyl Oleate— Tech, 

Witcizer 200. Butyl Stearate T-1—Tech. 
Witcizer 201, Butyl Stearate C-1—Cosmetic 
Witcizer 300. Dibutyl Phthalate 

Witcizer 312. Dioctyl Phthalate 

Witcizer 313, Di-iso-octyl Phthalate 


\22 East 42nd Street, New York 17, N. Y. 





WITCARBS* 
Precipitated Calcium Carbonate 


Low cost inert fillers or extenders for polyester resins. 


Especially effective in glass fiber-reinforced resin 
products.: 

WITCARB V (Regular) 0.12 to 0.32 microns 
WITCARB P 0.045 to 0.055 microns 

WITCARB R 0.036 to 0.040 microns 

Controls viscosity which varies inversely with particle 
size. As much as 50% can be added, depending on 
viscosity requirement. Advantages: Reduces cost. 
Imparts opacity. Reduces shrinkage. Improves color- 
ation. Non-abrasive. 


*Trade-mark 


Les Angeles - Boston - Chicago - Houston : Akron —Cleveiand 
San Francisco - Atlanta - London and Manchester, England 


85 Years of Growth 


WITCO CHEMICAL COMPANY 


Plasticized with PARAPLEX G-53 Plasticized with DIOCTYL PHTHALATE 


26 PERCENT STIFFNESS INCREASE AFTER 210 PERCENT STIFFNESS INCREASE AFTER 
140 CYCLES 140 CYCLES 


aundering. Both san 


Plasticizers for Vinyls. 


PARAPLEX G-25 AND PARAPLEX G-40: tion by soaps, detergents, and hydrocarbon 

Polymeric plasticizers of high molecular weight. solvents. Compatible with a variety of viny! resins. 

For use when outstanding resistance to extraction 

by aliphatic and aromatic hydrocarbons is PARAPLEX G-60 AND PARAPLEX G-62: 

required. Have low migratory tendencies. Stabilizer-plasticizers. Contribute superior stabi- 
lization under the effects of light; also as 


PARAPLEX G-50: Polymeric plasticizer of inter- fix ps ee , :; 
: F heat stabilizers.’’ Resistant to extraction by soap 


mediate molecular weight, available at moderate 
cost. Provides a combination of permanence, 
durability, and handling ease. 

; "™ MONOPLEX $-38: A low cost mono 


PARAPLEX G-53: Polymeric plasticizer of rela- plasticizer having good resistance to ext 
tively high molecular weight. Resistant to extrac- by oil. Somewhat similar in performa: 


and detergent solutions. 

















CHECK THIS CHART OF PERFORMANCE PROPERTIES 
AT 1550 PSI MODULUS 

















ee % Plasticizer Bend 
PLASTICIZER to give 1550 psij Lossby — PERCENT EXTRACTION LOSS BY Brittle Hardness 
modulus Volatization Oil Gasoline Soapy Water (°C) (10 secs.) 











GRADE 











PARAPLEX G-25 40.5 0.5 +0.3 0.2 0.4 —14 73 








45.0 1.2 0.3 0.0 4.6 +10 76 








PARAPLEX G-40 










PARAPLEX G-50 41.0 1.3 3.5 3.5 6.8 — 13 72 








PARAPLEX G-53 42.5 0.7 1.5 1.8 2.4 —1) 70 


37.5 0.3 7.0 10.5 0.3 —20 73 














:| PARAPLEX G-60 








Le) —15 73 







PARAPLEX G-62 38.5 0.3 4.5 8.5 





















MONOPLEX DOS 32.5 4.0 14.5 22.2 +0.4 —50 79 
(Diocty! Sebacate) 
MONOPLEX DCP 37.5 8.0 17.5 22.5 2.4 —25 75 





(Dicapry! Phthalate) 














1.5 3.0 12.0 9.5 -—1 69 






MONOPLEX S-38 38.5 








19.5 20.5 5.4 —50 80 







MONOPLEX S-71 32.0 6.5 

























9.0 19.0 25 —26 74 






DIOCTYL PHTHALATE* 35.0 8.1 











*not offered—included as control value only. 















PARAPLEX and MONOPLEX 









ParaPLex G-50. Displays low volatility and 
excellent compatibility. 













MONOPLEX S-71: An efficient monomeric 
plasticizer-stabilizer. Has good low temperature 

















properties, and is particularly effective for the SSF 
preparation of low-viscosity plastisols. = 

ROHM ¢ HAAS COMPANY 
rar a concise summary of properties and uses, THE RESINOUS PRODUCTS DIVISION 
—— ” Dept. FFE for a copy of “What You Washington Square, Philadelphia 5, Pa. 
Should Know About PaRAPLEX and MonopLex Representations ten principal farcighs countries 




















Plasticizers,” 





PARAPL® x and MONOPLEX are trade-marks, Reg. U. S. Pat. Off. and in principal foreign countries. 
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RIGID COMPOUNDS 
PLASTISOLS 


ORGANOSOLS 
SOLUTIONS 


SOLVENTS & CHEMICAL CORPORATION 


245 FIFTH AVENUE, NEW YORK 16, NEW YORK 














cause they « xhibit such great differ- 
ences in so. vent ability toward dif- 
ferent resi: it is difficult to assign 
the class © halogenated solvents a 


position in his rating. The same is 
fue of the special materials men- 
tioned earlier. 


Evuporation Rate 

Whether a resin solution dries by 
oxidation, polymerization, or by 
simple evaporation, an essential 

of the drying is removal of 
the solvent. It is, therefore, very 
yseful to have a working knowledge 
of the evaporation characteristics of 
solvents. 

Data on vapor pressures, latent 
heats, densities, etc., will often give 
some indication of evaporation rate, 
but it is usually desirable to obtain 
actual measurements under some 
‘ort of standard conditions. The 
simplest and most widely-used 
method is that of determining rela- 
tive evaporation rates of the indi- 
vidual solvents under room condi- 
tions, using certain solvents as 
standards. By this method, solvents 
are classified as “fast,” “medium,” 
or “slow” in evaporation. Figures 1 
to 4 show the relative evaporation 
rates of some of the more commonly 
used solvents. A commercially avail- 
able instrument for measuring this 
property has been developed by the 
Shell Development Co. and is de- 
scribed by R. J. Curtis, J. R. 
Scheible, and T. F. Bradley (Ana- 
lytical Chemistry 22, 538-45; 1950). 

At the conclusion of the evapora- 
tion test, it is always advisable to 
examine the specimen for tars or 
other residues. The presence of a 
lingering odor is also sometimes 
worth noting, because of the psy- 
chological effect it might have on 
the consumer. 

Mixtures of solvents are preferred 
in many compositions. Although the 
evaporation rate of a solvent from 
a mixture is rarely the same as its 
rate by itself, nevertheless it is 
close enough to it for practical 
usage. The presence of dissolved 
resins also influences rate of evapo- 
ration of solvents, especially toward 
the end of the drying period, for 
many resins tend to retain solvents 
for extended periods of time. 

Quickly evaporating solvents are 
preferred for coatings to be applied 
by dippir :. Slowly evaporating ma- 
terials are needed for brush or 
roller co: ‘ing applications to achieve 
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Fig. 3—Relative evaporation rates of slow-evaporating liquids 
Numbers refer 8. Cyclohexanone 23. Dowanol 37B 
to curves above 16. p-Cymene 22. 2-Ethylbutyl alcohol 
2. Amyl alcohol 21. lin 17. 2-Ethylhexy] chloride 
from fusel oil) 15. Diacetone alcohol 9. Ethyl lactate 
5. Amyl alcohol 14. 0-Dichlorobenzene 4. Methyl amy! alcohol 
(irom pentane) 20. Dichloroethyl ether 3. Methyl n-amy! ketone 
19. Amyl ether 10. Dichloropentane 24. Methoxymethoxyethanol 
26. Butyl Cellosolve 12. Diisobutyl ketone 7. Methyl Cellosolve acetate 
6. Cellosolve 13. Dimethylformamide 18. Methyl n-hexyl ketone 
11. Cellosolve acetate 25. Dipentene 1. Xylene 


adequate flowout of brush marks or 
ridges. Solvents of intermediate 
evaporation rate usually work best 
in spray application. 


Solvent Balance 


In many practical coating, ink, 
and adhesive compositions, non- 
solvents are mixed with active sol- 
vents in order to obtain lower over- 
all costs. This usually requires that 
the particular combination of vola- 
tiles be selected with proper regard 
for their relative evaporation rates. 
Otherwise, the film might become 
too lean an active solvent as the 
drying proceeds. This can result in 
precipitation of the resin or in 
“blush” of the drying composition. 

Where there is a mixture of res- 
ins, one type of solvent may be 
needed for one resin and an entirely 
different type for the other. This 
complicates the problem of solvent 
balance during drying, for it is es- 
sential that both types of solvent be 
present in proper proportions in the 
film at all stages of drying. In cel- 
lulose nitrate lacquers, when a low- 


molecular-weight resin or gum is 
added to give adhesion, hardness, 
gloss, or other properties, solvent 
balance is often important. Thus, 
polar solvents, such as esters or ke- 
tones, are usually present to dis- 
solve the cellulose nitrate and hy- 
drocarbons to dissolve the gum 
(and also to reduce cost). 

The presence of excessive mois- 
ture during drying can cause 
“moisture blush.” Under very humid 
conditions, this can occur even with 
properly formulated solvent mix- 
tures or thinners. It can also result 
from excessive concentrations of 
water-miscible couplers, such as 
ethyl alcohol. Formulation to avoid 
high proportions of the more vola- 
tile solvents and to use slowly 
evaporating, or “retarder,” thinners, 
such as amyl acetate and butyl 
Cellosolve, will usually remedy this. 


Solvents for Resins 


The requirements of cellulose ni- 
trate lacquer solvents apply in gen- 
eral to other cellulose esters, which 
perhaps have less tolerance for hy- 
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PER CENT EVAPORATED 





drocarbon dilution. An exception is 
the recently introduced low-vis- 
cosity grade of cellulose acetate bu- 
tyrate, which is more soluble. Ethyl 
cellulose dissolves readily in an al- 
cohol-aromatic hydrocarbon blend. 

Polyvinyl chloride dissolves in 
simple ketones, such as acetone or 
methyl ethyl ketone, providing the 
solutions are prepared and applied 
while hot, as in solution coating of 
cloth and film casting. For use at 
room temperature, stronger solvents, 
such as tetrahydrofuran, cyclohexa- 
none, or isophorone, are required. 
Copolymers of vinyl chloride with 
vinyl acetate are more soluble, and 
the familiar medium-molecular- 
weight coating grades containing 
about 87% vinyl chloride can be 
handled in aliphatic ketones, nitro- 
paraffins, chlorinated hydrocarbons, 
or simple esters (low alcohol con- 
tent grades). Aromatic hydrocar- 
bons can be used as diluents, but 
alcohols and aliphatic hydrocarbons 
are precipitants. Polyvinyl acetate 


is quite soluble in a wide range of 
solvents, including alcohols and 
aromatic hydrocarbons. Polyvinyl 
butyral dissolves in alcohols, esters, 
ketones, and some alcohol-aromatic 
hydrocarbon blends. The newer 
polyvinyl chloride organosols are 
suspensions rather than true solu- 
tions, and are based on finely di- 
vided high-molecular-weight resin. 
These require that the suspending 
liquid have a balance between polar 
compounds (dispersants) and non- 
polar compounds (diluents). The 
preferred dispersants have a rela- 
tively mild solvent action on the 
resin at room temperature; thus, 
diisobutyl ketone, aliphatic esters, 
or glycol ethers are preferred. Of 
course, plasticizers for the resin can 
also serve as dispersants, often re- 
quiring only a balance of aliphatic 
and aromatic hydrocarbons for 
minimum viscosity. 

In general, the acrylic and meth- 
acrylic acid ester polymers and co- 
polymers require the same class of 















































ee oe ae 
i oe <aaee = cad ere Sag 
100 TZ ZZZ2 ZZ. 26 
Pome Liiti_(<- 27 
/ V4 Vi, 
80 7 y, y Z, 28 
30 
60 Y 7 Y/ Yj al ae 3! 
LAZE wd 
LA “ 
basement 40 
ee nee 42,43 
om 
0 100 200 300 400 500 
TIME EVAPORATED IN HOURS AT ATMOSPHERIC CONDITIONS 
Fig. 4—Relative evaporation rates of very slow-evaporating liquids 
Numbers refer 22. Dibutyl Cellosolve 30. n-Hexyl ether 
to curves above 29. Dichloroethyl formal 16. Isophorone 
14. Acetophenone . Dichloroisopropyl ether 21. Methylcyclohexano! 
4. Methoxymethoxyethanol 


? 
7 
11. Aniline 13. Diethyl Carbitol 
3 
1 


34. Benzyl alcohol 9. Diethyl oxalate 32. Methyl Carbitol F 
41. Buty! Carbitol 23. Diisobutylcarbinol 39. 2-Methylpentane-2 ,4-dio! 
43. Butyl Carbitol acetate 41. Dowanol 62B 35. Methylphenylcarbinol 

6. Butyl Cellosolve 2. 2-Ethylbutyl alcohol 25. Nit nzene 

18. m-Butyl lactate 15. 2-Ethylhexyl acetate 36. n-Octyl alcohol 

33. Carbitol 28. 2-Ethylhexy] alcohol 31. Pine oil 

37. Carbitol acetate 3. Fenchone 40. Propylene carbonate 

1. Cellosolve acetate 26. Furfuryl alcohol 12. Tetrahydrofurfuryl alcohol 
19. Chlorotoluene 24. Glycol diacetate 27. Tetralin 


10. Cyclohexanol 


5. 3-Heptanol 
42. Dibutyl Carbitol 8. 
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n-Hexy] alcohol 


17. Trichlorobenzene 
20. T-Valerolactone 





relatively polar solvents ss the 
vinyl chloride copolymers, although 
hydrocarbons will disscive some of 
the softer types, such as poly-n. 
butyl methacrylate. Polystyrene 
dissolves readily in aromatic by. 
drocarbons or in more polar com. 
pounds. In general, the styrene 
copolymers are soluble in hydro- 
carbons. Polyvinylidene chloride 
and related copolymers are rela. 
tively insoluble, and only certain 
ones can be handled in solution a 
all. These require highly polar gol. 
vents. However, some of the lower- 
molecular-weight copolymers are 
soluble in hydrocarbons. Polyethy|- 
ene and _ polymonochlorotrifluoro- 
ethylene are substantially unaffected 
by all solvents at room tempera- 
ture, but hot solutions of the former 
can be made in some aromatic hy- 
drocarbons and of the latter in such 
special materials as trimethyl, tet- 
ramethyl, and t-butyl benzenes and 
chlorinated solvents such as 25-di- 
chlorobenzotrifluoride or 1,1-diflu- 
oro-1,2,2,3,3-pentachloropropane. 
Alkyd resins, highly important 
vehicles in the coatings industry, 
will usually dissolve in aromatic 
hydrocarbons; the softer types are 
even soluble in aliphatics. Alcohols 
and ethyl Cellosolve are sometimes 
used in alkyd solutions to obtain 
lower viscosities. When used alone, 
phenol-formaldehyde resins often 
require alcohols or more polar com- 
pounds as solvents, but when used 
in mixtures, as in oil-containing 
varnishes, some of them will tolerate 
aromatic or aliphatic hydrocarbons, 
depending on the proportion and 
type of oil. Urea-formaldehyde and 
related resinous types are usually 
dissolved in alcohols or alcohol- 
hydrocarbon blends. The newer 
acrylonitrile polymers and copoly- 
mers will dissolve in dimethyl for- 
mamide, ethylene carbonate, buty- 
rolactone, dimethyl acetamide, and 
dimethyl sulfoxide. As acrylonitrile 
content decreases in some copoly- 
mers, cyclohexanone, nitromethane, 
nitroethane, acetonitrile, and ace- 
tone become more useful solvents. 
For the types of paints, enamels, 
and varnishes sold in retail stores, 
aliphatic hydrocarbons or terpenes 
are the preferred solvents. These 
materials have at most only mild 
solvent action on old paint surfaces 
and there is minimum danger that 
undercoats will be lifted or crazed 
by the new finish. On other 
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wail ¢ s into paint and varnish 
removers. | hese are usually blends 
of various »aterials, often including 
a dissolve resin or wax to retard 
evaporation of the solvent, so that 


it will soften the undercoat. 


Additional Considerations 


It is very important in formulat- 
ing coatings, adhesives, or printing 
inks for use on plastics to keep in 
mind that the solvents can have ad- 
yerse effects on these articles. Cer- 
tain of the more rigid plastics are 
particularly sensitive to organic 
liquids and will craze or embrittle 
if too active a solvent is used in the 
compositions mentioned. This is 
often due to relaxation by the sol- 
vent of strains set up in forming the 
article. Formulation is often diffi- 


cult since, in order to insure ade- 


quate adhesion, such compositions 
usually must exert some solvent ac- 
tion on the plastic material. 
Attention to toxicity and other 
safety hazards of materials that are 
used as solvents cannot be empha- 
sized too strongly. While many of 
these liquids are relatively harmless 
to the human constitution because 
their evaporation rate is very low or 
their odor is such as to discourage 
excessive handling, nearly all have 
some degree of toxicity. Many are 
also flammable or explosive. The 
user of any solvent should be 
thoroughly familiar with its limita- 
tions and should take the proper 
precautions for handling it. 
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RUBBER CORPORATION OF AMERICA 


Supplier of outstanding: 





© RC PLASTICIZERS 


! 

| 

for e Vinyl Films and Sheeting 

| e Synthetic and Rubber Resins 
e Lacquers and Coatings 

| e Vinyl Extrusions 





eRC COMONOMERS 


25 YEARS 
EXPERIENCE e Fumarates e Maleates 
SERVING AMERICAN Consult our fully equipped laboratory 
INDUSTRY for the answer to your problems. 


RUBBER CORPORATION OF AMERICA 
New South Road, Hicksville, N. Y. 
Sales Offices: NEW YORK, AKRON, CHICAGO, BOSTON 














RONA 
PEARL ESSENCE 


PEARLESCENT PIGMENTS 


Natural pearl essence de- Synthetic pearl pigments 





rived from fish scale guanine of the to meet the most rigid specifications 
highest quality, to provide maximum . . heat stable, chemically resistant 
luster, brilliance and coverage. and non-corrosive. 


A Product for Every Type of Plastic 


Constant research and development offer you the very best 
pearlescent pigments on the market. Many completely new 
products have been developed over the past year. Chem- 
ical laboratory contro] coupled with extensive production 
facilities assure you of uniform high quality at a remark- 
ably low cost. 
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AND CHEMICAL COMPANY, INC. 


DRY COLORANTS 
for a series of phthalocyanine blyes 


PLA & Ti Cc me and greens for coloring plastics 


pa —of exceptional brilliance, tine. 


CADMIUM YELLOW TONERS toni) Senge See 
and chemical stability. 
CADMIUM RED TONERS Our technical service represen. 
PHTHALOCYANINE BLUE tatives are available to help 
PHTHALOCYANINE GREEN you with your plastics coloring 
problems. 
ORGANIC REDS 


CHROMATES 











general dyestuff co. 


A SALES DIVISION OF 
GENERAL ANILINE & FILM CORPORATION | 


Color Matching Service 


Offices and Agents in Principal Cities 


Wan Office and Plant 


435 HUDSON STREET, NEW YORK 14, N. Y. 
SALES OFFICES: New York © Boston © Providence 











Philadelphia e Charlotte, N.C. © Chattanooga © Chicago Atlanta 

LOUISVILLE 12, KENTUCKY Portiand, Ore. © San Francisco ¢ Los Angeles IN 

CANADA: Chemical Developments of Canada, Limited, 
Montreal Peoria 





Admex 


Amazing Resistance EPOXY PLASTICIZERS 
to heat and light with 


‘ i A S | : C | ] k Hq S 710 Double duty . . . serves as both poeen and stabi- 
lizer. For compounding film and sheeting, plastisol and 


per: dispersions and extruded products ae 
color uniformity of consumer products when expose: 
to constant sunlight and high temperatures 








Pesseeeseceeeeeeeeee see ses eeeeeaoeaeeeee2 


ARCHER-DANIELS-MIDLAND CO. 
700 Investors Building, Minneapolis 2, Minn. 


7 4 1 ADM’'s newest plasticizer. Resistance to migration ue 
exudation exceeds any other commercially available 
plasticizer of its type. For film, sheeting, coat d fabrics 

Please send me the items checked: 
Technical Evaluation 


7 1 4 For outstanding performance at temperature ‘ anager 
Provides low temperature flexibility. Contributes col 
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PEROXIDES: 


Benzoy! 

Lauroyl 

Methyl Ethyl Ketone 
Chlorobenzoyl 


(in silicone oil) 


CADET CHEMICAL CORP. 








Decatur + Des Moines ° Detroit ° Houston . 


CHEMICAL DEPARTMENT 


McKESSON & ROBBINS wren ds 
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HYDROPEROXIDES: 
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Diisopropylbenzene 


Paramenthane 


HERCULES POWDER ‘CO. 
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Technical assistance 
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7100 For matched-die molding. Formulated to give faster 

press cycle, increased production, fewer rejects. 

711 L.S. For corrugated sheeting. A polyester resin of the 
rigid type. Outstanding light stability. 


7110 For general molding use, including hand lay-up. Ideal 
for tanks and similar applications. Good chemical 
resistance. 


7120 For boat hulls —hand lay up. 


7200 For flame-resistant plastics. Retains strength under 
high temperature conditions. 


7300 For flexible plastics. Imparts flexibility, toughness, 


resistance to shock and impact. 


J oa 

#archer- / mi 

Use this / 
vu) t e 

aan Paniels- \ Aepper © 
information v/ 
eulesiion Miidiand : 
— company 





700 Investors Building, Minneapolis 2, Minnesota 
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Laminates 


Recent Developments 


» Fibrous glass-polyester laminate 
(Grade TS Glastic, Glastic Corp.), 
in the price range of N.E.M.A. XX 
laminates, is reported to have 20% 
higher heat stability, three times 
better impact strength, 25 times bet- 
ter arc resistance, and 40% lower 
moisture absorption than XX lami- 
nates. It permits punching holes 
close to the edge or shearing of nar- 
row strips without preheating. It is 
an ideal material for insulating of 
physical support parts in switch 
gears, transformers, motors, con- 
trols, and appliances. 


» A glass-silicone laminate (Syn- 
thane G-7, Synthane Corp.) com- 
bines heat-stable silicone resins 
with layers of woven glass fabric 
to achieve higher heat resistance 
than any laminate thus far devel- 
oped. Capable of withstanding con- 
stant temperatures of 400° F. with- 
out affecting either the mechanical 
or electrical values, the laminate is 
particularly suited to electrical and 
electronic applications subject to 
high ambient or operating tempera- 
tures. 


> Structural and electrical insulat- 
ing boards (Duroid, Rogers Corp.) 
coated with epoxies, vinyls, alkyds, 
or phenolics, are reported to have 
a reduced rate of water absorption 
and moisture penetration. The 
coated boards have a high gloss. 


» A punching-grade phenolic lami- 
nate (G-E Textolite Grade 11561, 
Laminated and Insulating Products 
Dept., General Electric Co.), pro- 
vides exceptional cold-punching 
qualities at a lower cost than com- 
parable industrial laminates. It could 
be punched cold to % in. and 
sheared cold to %2 inch. Another 
new laminate (G-E Tezxtolite Grade 
11562) possesses good flexural and 
dielectric strength. A third laminate 
(G-E Textolite Grade 11563) ex- 
hibits good electrical properties and 
a high degree of resistance to chemi- 
cals. A laminate for high-frequency 
applications under severe humidity 





* The Formica Co. . 
Paragraphs summarizing Recent Developments 
and References were prepared by the editors. 
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conditions (G-E Tectolite Grade 
11564) has outstanding hot-punch- 
ing qualities with excellent me- 
chanical strength and uniformity. 
Another hot-punching laminate 
(G-E Tezxtolite Grade 2053) can be 
fabricated in thicknesses up to % 
in. by hot-punching and is well 
suited for use in such applications as 
terminal strips, sockets, spacers, and 
contactors. 


> Flame-resistant panels (Fire- 
Snuf, Resolite Corp.) for skylight- 
ing industrial and _ institutional 
buildings are molded with a self- 
extinguishing resin (Hetron, Hooker 
Electrochemical Co.). The panels 
have a flame spread rating under 75, 
termed “slow-burning” by Building 
Officials Conference of America, 
Inc. 


» Three new grades of thermoset- 
ting laminated plastics (Synthane 
Corp.), utilizing a diallyl-phthalate 
resin base, show promise in elec- 
tronic devices and precision instru- 
ments, especially those used in damp, 
humid climates. One (Synthane C- 
104), with a canvas filler, is easily 
machined and has a high degree of 
dimensional stability. Orlon-filled 
laminate (Synthane O-104) shows 
little change in power factor and di- 


Horizontal circuit panel for digital 
volt-meter incorporates printed  cir- 


cuits etched on copper-clad laminate 
Courtesy The Formica Co. 





by GEORGE H. CLARK* and J. C. PITZER* 





electric constant after NEMA. Wwa- 
ter immersion tests. The third lami. 
nate, with a woven glass cloth filler 
(Synthane G-104), has the best 
electrical properties in the dry con- 
dition but shows a somewhat higher 
rate of change when subjected 
moisture. The Orlon D.AP. with- 
stands continuous temperatures of 
225° F.; canvas, 275° F.; and glass 
fabric, 325° F. without affecting the 
mechanical or electrical values, The 
laminates are available in sheet and 
tube form or as parts fabricated to 
specifications. 


» A high-pressure fibrous glass. 
polyester sheet (Insurok XT-200, 
The Richardson Co.) has excellent 
electrical properties, which are 
maintained at elevated tempera- 
tures, and high arc resistance. A 
Class B insulation, it is priced be- 
tween canvas- or linen-base lami- 
nates and paper-base laminates. 


» A paper-base laminate using 
polyester resin (Conolite EPNXXP, 
Continental Can Co.) is supplied in 
rolls of continuous lengths and has 
a glossy, white, opaque finish that 
can be effectively printed upon or 
embossed in black or colored letter- 
ing. The physical and electrical 
properties of the laminate are com- 
parable to N.E.M.A. standards and 
have been accepted by the Under- 
writers’ Laboratories. 


» A laminate of copper to polyester 
glass-mat sheet (Estoglas, Plasti- 
light, Inc.) has physical and electri- 
cal properties reported as superior 
to paper-base phenolics, at a price 
materially lower than the epoxy 
resins. The material consists of 
electrical-grade polyester resin and 
a filler of random-mat fibrous glass. 
Its low power factor makes it valu- 
able as a base for etched circuits In 
radio, television, and radar. 


» New paper-base, hot-punch lam- 
inates (Taylor Fibre Co.) are unl 
form all the way through with no 
surface overlay of resin. The lamin- 
ates can be punched and sta! .d with 
smooth surfaces and clean edges. 
They are available in four spades. 


Laminates and Reinforced “'astics 
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nce, low Weer absorption, and ex- 
cellent pun ng and staking. The 


high grade Jo inate with most of the 
me proper‘ies at lower price. A 
quality grade laminate (Taylor 353) 
ts outstanding electrical and physi- 
al properties. An easily fabricated 
grade (Taylor 354) has the advan- 
tages of low water absorption and 
good stability. 


One manufacturer (Decar Plastic 
Corp.) has added three new lami- 
nates to its line: a decorative, mela- 
mine-surfaced hardboard (Deca- 


hoard); a thermosetting decorative 


sheet for postforming (Decaform) ; 
and a thermosetting, flexible decora- 
tive sheet (Decaflex). 


)A new group of paper-polyester 
laminates (Conolite Laminates, Con- 
tinental Can Co., Inc.), priced to 
compete with NEMA XP Grade phe- 
nics, have excellent electrical 
properties and are readily adaptable 
to high speed punching at room tem- 
perature. 


) An exceptionally high strength, 
eastomer-based adhesive (3M Brand 
Contact Bond Adhesive, Minnesota 
Mining and Mfg. Co.) has been de- 
signed for bonding decorative plastic 
laminates to table tops, sink-tops, 
and similar surfaces, Successful con- 
tact bonds can be completed with this 
adhesive in as little as 15 min. after 
application. The adhesive is designed 
for use by do-it-yourself home- 
owners as well as for use by profes- 
sional applicators. 





* term “laminate” is defined 
in AS.T.M. D883-52T as “a product 
made by bonding together two or 
more layers of material or materi- 
ils” The type of laminate may be 
qualified by adding the name of the 
filler material, ie., paper laminate, 
fabric laminate, wood laminate, etc. 
laminates are made by impregnat- 
ng a filler material with a resin 
Solution, followed by drying to re- 
move solvents and to advance the 
"sin to the desired flow. The im- 
bregnated material may be cut into 
hyers and stacked together for 
essing into sheets or may be con- 
Volutely Wound into tubing. 


laminates 





Courtesy The Formica Co. 


Counter and snack bar tops in modern kitchens are surfaced with decorative laminates 


Filler Materials—Filler materials 
for reinforcing laminates are usually 
obtained in roll form. These mate- 
rials may be paper, asbestos, cot- 
ton fabric, cotton mat, glass fabric, 
glass mat, or synthetic fibers. Sheet 
materials such as wood veneers may 
also be impregnated. 

Binder Materials—The impregnants 
are usually solutions of synthetic 
resins in suitable solvents. These 
resins are generally of the thermo- 
setting type, although some thermo- 
plastic resins may be used. Typical 
thermosetting resins are phenolics, 
melamines, silicones, epoxies, diallyl 
phthalate, and polyesters. 

A laminate may consist of more 
than one type filler and/or may 
contain two or more resins used 
independently as impregnants in in- 
dividual laminations. An example 
of a commercial material made with 
two resins would be engraving 
stock, designated as ES-1. This 
grade of material is made with a 
phenolic-impregnated surface sheet 
and a melamine-impregnated filler. 
The melamine is used as a filler in 
order to provide a white core that 
will not discolor. 


Properties 


In general, laminates possess the 
basic combination of properties 
listed in the following paragraphs, 
but values vary depending on filler, 
binder, and conditions of cure or 
polymerization during manufacture. 


Physical Properties—Light weight; 
for most types and grades, approxi- 
mately half that of aluminum. Fa- 
vorable weight-strength ratio in 
tension, compression, flexure, im- 
pact, shear, and torsion over a tem- 
perature range from 0 to 250° F. and 
higher. Dimensional stability within 
normal operating temperature 
ranges and under extreme humidity 
conditions. Absorption and dampen- 
ing of vibrations of audio and other 
frequencies. 

Electrical Properties—High di- 
electric strength. Low loss factor. 
Excellent moisture resistance. 

Thermal Properties—Low heat 
conductivity; superior as heat in- 
sulators. Heat resistance; high serv- 
ice temperatures are possible. Fa- 
vorable coefficient of expansion; 
good dimensional stability in rela- 
tion to temperature changes occur- 
ring within the operating range. 

Chemical Properties—Depending 
upon type, they are completely in- 
ert to, or only slightly affected by, 
common solvents or reagents over 
wide ranges of temperatures. 

Decorative Properties—Permanent 
good appearance. Unlimited range 
of colors, patterns, and designs. 
Surface texture varies from matte 
to high gloss for all types. 


High-Pressure Laminates 


Laminates are divided into groups 
according to the pressure required 
to cure the resin or binder satisfac- 
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torily during manufacture. The 
group of laminates made with res- 
ins requiring curing pressures over 
1000 p.s.i. are called “high-pressure 
laminates.” Most commonly, pres- 
sures between 1200 and 2000 p.s.i. 
are used. Sub-division of high-pres- 
sure laminates may be made on the 
basis of filler, resin type, end use, 
etc. (ie., glass laminate, silicone 
laminate, decorative laminate). 

Most high-pressure laminates are 
restricted to “primary” forms— 
sheets, rods, tubes, and simple cross- 
sections such as angles and chan- 
nels. Production of molded forms 
of high-pressure laminates is rela- 
tively small. Their manufacture 
originates in the need for specially 
contoured or shaped parts possessing 
superior mechanical strengths or 
for items designed to perform a 
specialized function and whose 
manufacture in other materials is 
impractical due to cost or limitation 
in fabricating technique. 

Width and length of press platens 
and the capacity of the hydraulic or 
other pressure application system 
determine the size of the sheets, 
rods, and tubes. Sheet sizes are ob- 
tainable up to 50 in. in width and to 
120 in. in length. Thicknesses are 
available from a few thousandths of 
an inch in most grades up to 10 in. 
in one special mechanical grade 
with a heavy fabric filler. Rods are 
available in diameters varying from 
approximately % to 4 in., and in 
lengths up to and including 48 
inches. 


Laminated plastics slot wedges (left) used in armature of electric motor (right) are made of glass fabric Grade G-7. Laminate 


Base materials include paper, fab- 
ric, and inorganics. Tubes are made 
in practically any desired wall 
thickness in diameters up to 15 in. 
and in standard lengths of 24 to 48 
in. in grades using paper and fabric 
as base. 

Special lengths greater than these 
are available in certain special sizes 
and grades. However, using low- 
pressure laminating techniques, 
tubes in practically any wall thick- 
ness and diameter can be manufac- 
tured, limited in length only by the 
dimension of the molding mandrel. 

For further discussion of high- 
pressure laminates it is logical to 
divide them into two groups, deco- 
rative and industrial, and to take up 
the grades and applications of each 
separately. 


Decorative Laminates 


Addition of color and designs in 
opaque and translucent effects to 
basic properties of high-pressure 
laminates permitted them to enter 
the decorative field. By proper se- 
lection of filler and resin any deco- 
rative effect or application in the 
home, office, hotel, or public build- 
ing can be achieved. The beauty and 
utility in service offered by high- 
pressure decorative laminates can- 
not be matched by the performance 
of non-plastic materials. 

Grades—Decorative grades of 
laminates are thin sheet structures 
varying in thickness from %6 to %4 
inch. By far the most commonly used 
thickness is “46 inch. Decoration is 



























achieved by printin= the desire: 
design on an opaque sheet, which 
subsequently = impr: nated +h 
melamine resin. This design is pre 
tected against abrasic:: by applyir 
an overlay sheet composed of ¢ 
lose or rayon fiber impregnated wit 
melamine resin. The body of 4 
laminate is composed of kraft pane 
impregnated with phenolic resin % 
provide low-cost, toughness, and dj 
mensional stability in varying hy 
midity. 

Decorative inks used on opaque 
sheets must be carefully selected f 
retention of color or design during 
curing conditions and must be nor 
reactive with and unaffected by th 
resin in all stages from impregna 
tion to final polymer. The surface 
texture of the finished laminate car 
be modified by choice of press plate 
ranging from mat to polish; but mos 
common practice is to cure the lami- 
nate on high-gloss press plates and 
ship in this finish, or dull-rub be- 
fore shipment to provide a satin 
finish. For black colored laminates, 
standard type phenolic resins may 
be used as impregnants for the 
surface sheet, although certain 
manufacturers employ melamine 
with black dye to produce a black 
surface. 

Specific types of decorative lami- 
nates are made to meet certain per- 
formance requirements. Resistance 
to cigarette burns is accomplished 
by introducing a thin sheet of alu- 
minum foil under the decorative 
sheet during the assembly opera- H 


ally 


is strong enough to be driven into the armature slots without breaking and has good heat resistance and electrical properties ee 


UW 


366 









Courtesy The Formico ¢ 


d Plastics 


Laminates and Reinfo: 





STORAGE BOTTLE | OUTER SHELL of DISHWASHER TUB WELDING CABINET 


‘gas att 
trong, shatterr 
18"0.1 


i acity 


PANEL 


ef 


= 
CHANNEL STRIP rh REINFORCING HINGE TUBING 


d jp te 2 Felste Tor t i 1sNnwasl y 


wide 
Prov des ta 





Save weight, save time, save handling with 
APEX Custom-Molded Fibre-Glass Parts! 


Here’s the perfect solution to production problems — duce a wide variety of large-size Fibre-Glass pieces 
involving large parts that are too heavy, too costly, —a few are shown above —using pre-forms, mat or 
and require excessive handling and assembly time _ glass cloth on low-pressure matched metal molds, 
—change to Apex Fibre-Glass parts! for tubs, cases and containers, tubes, tanks, spheres. 


\pex has helped many manufacturers gain im- ___—- Write for FREE folder! 


” c ti , M 
portant production advantages and substantial Whether or not you now use large- 


size Fibre-Glass parts, Apex in- 
vites your research, development 





savings since 1947, when it pioneered in the use of 


Fibre-Glass reinforced polyester thermosetting a | OF 
: and production inquiries. Write to- 


resins for commercial-product applications. What's day for descriptive folder and full 


more, Apex has the experience and facilities to pro- information on our services. 


THE APEX ELECTRICAL MFG. CO. Fisre-ciass ‘dentin DIVISION 


1070 EAST 152ND STREET PHONE: ULster 1-4200 CLEVELAND 10, OHIO 





























Courtesy The Formica Co. 


Electrical-grade laminates that can be easily fabricated, molded, and postformed, 
are used for a wide variety of electrical applications, such as those shown above 


tion. Any effect obtainable by print- 
ing—lettering, pattern, solid color, 
crests, etc.—can be used in a deco- 
rative laminate. Solid colors may 
also be achieved by the use of 
opaque papers impregnated with 
melamine resin. 

With the increased interest in and 
success of postforming applications, 
new decorative grades have become 
available. Fully formed tops, made 
possible with postforming stock, are 
extremely popular. They find their 
greatest application perhaps for 
kitchen sink cabinet tops and for 
bathroom vanities. National Electri- 
cal Manufacturers Association 
(NEMA) standards for decorative 
thermosetting laminated sheets di- 
vide the materials into two grades 
—standard and cigarette-proof. 

Difference is defined on the basis 
of heat resistance, standard grade 
having generally high values, and 
cigarette-proof grade possessing 
high resistance to concentrated heat 
application. 

The published standards also state 
the availability of decorative lam- 
inated sheets in the previously men- 
tioned thicknesses and establishes 
tolerances for each. Minimum per- 
formance standards are set forth 
and test procedures for various 
properties are described, including 
color-fastness to light, and resist- 
ance to wear, boiling water, tem- 
peratures, stains of various types, 
and moisture. Minimum values for 
flexural strength, modulus of elas- 
ticity, and deflection at rupture are 
also given. 

Applications—Decorative lami- 
nates used for table and counter tops, 
sink tops, work benches, wall pan- 
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els, baseboards, wainscoting, ele- 
vator lining, and many other appli- 


cations in various fields, including: 


the manufacturing and interior fin- 
ishing of passenger transportation 
equipment. 


Industrial Laminates 


In the more common sizes, the 
primary forms of high-pressure 
laminates are available to industry 
in a number of special standard 
grades. Each grade possesses re- 
quired values for certain properties, 
which are dependent upon the base 
or filler material, the arrangement 
or construction of its individual 
layers, the type and amount of resin 
used, and the curing. 

Grades—Twenty-two grades of 
high-pressure phenolic laminated 
sheet stock are recognized as stand- 
ards by the National Electrical 
Manufacturers Association. Basis 
for different grades are their elec- 
trical and mechanical properties. 
Similar grades and classifications 
exist for tubing and rods. These 
grades may be grouped according to 
the filler or base material as fol- 
lows: 

(1) Paper base materials—X, 
XX, XXX, P, PC, XXP, XXXP 

(2) Cotton fabric base materials 
—C, CF, L, CE, LE ; 

(3) Asbestos base—A, AA 

(4) Fibrous glass base materials 
—Gl1, G2, G3, G5, G6, G7, G8, 
GPO-1. 

Paper Base Grades—Of the seven 
grades mentioned, the four contain- 
ing the letter P in their designation 
are made with resins containing 
some form of plasticizer to permit 
easier, cleaner punching of parts in 





thicknesses that ld othe 
be difficult or impre tical, 

Those grades with the highest o 
best electrical prop rties, particy 
larly in relation to low loss factor at 
high frequencies, are identified }, 
the XXX in their designations, Jp 
termediate electrical properties are 
found in the X and P grades. Wit, 
respect to mechanical propertie; 
the reverse is indicated by the des- 
ignation. 

Best mechanical properties are 
found in the X and P grades, wit, 
intermediate values in the XX ang 
XXP grades, and inferior ones in 
XXX and XXXP grades. Some of 
the uses for paper base grade lami- 
nates are as follows: 

Grade X-—Insulated washers, 
electrical appliance panels, radio 
apparatus, coil forms, various small 
punched electrical pieces, trans- 
former terminal boards, table tops. 

Grade XX—Relay bases, radio 
parts, switchboard panels, and other 
exposed parts. 

Grade XXX—High frequency, low 
power loss applications, coil sup- 
ports and forms, switch plates, 
communication equipment panels. 

Grade P—Simple punchings for 
various uses. 

Grade PC—More suitable for cold 
punching than grade P. 

Grade XXP—Radio tube sockets, 
terminal strips, washers. 

Grade XXXP—Hot punchings of 
high electrical quality parts. 

Cotton Fabric Base Grades—Grades 
CE and C use a coarse weave fabric 
in their construction and Grades 
LE and L a fine weave fabric. 
Grades CE and LE (as indicated by 
the letter E) possess good electrical 
properties coupled with reasonably 
high mechanical strength, while 
Grades C and L emphasize the me- 
chanical properties at the expense 
of the electrical properties. 

Grade CE is used in applications 
requiring a good balance of electri- 
cal insulating properties with high 
mechanical values. Grade LE pos- 
sesses good electrical values with 
favorable mechanical properties, 
particularly the ability to punch 
very cleanly and to machine easily 
and well. 

Grade C has less resin content 
than Grade CE and better mechani- 
cal properties. It is used in standar 
or modified forms for gears and 
other mechanical applications 
Grade CF is intended fer postform- 
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nufacture into various 


ponies | he application of heat 
st oF a form dies. Grade L is like 
Grade C, «xcept for fabric weave, 
and is used for smaller size com- 
ponents that require clean punch- 
ing and chining abilities. Cotton 


fabric base grades are used for pa- 
per mill doctor blades, pump valves, 
piston and packing rings, gears, 
pinions, skets, and products sub- 


ject to co rosive vapors, mild acids, 


etc. 


Asbestos Base Grades—Grade AA 
is made with an asbestos fabric base 
while Grade A uses an asbestos pa- 
per base. Both asbestos grades are 
distinguished by extremely low 
moisture absorption values, excel- 
lent dimensional stability, cold flow 
characteristics, heat and flame re- 
sistance, and long wear under con- 
‘ditions of sliding and rolling con- 
tact. Electrical properties vary and 
are inferior to those of many other 
grades, although they find satisfac- 
tory application for non-critical low 
potential circuits such as those that 





up- are used in electric welding. 

tes, Asbestos grade laminates are used 

ls, as armature wedges in railway and 

for mill motors, transformer coil 
spacers, furnaces, rail insulation, 

‘old and in molded form as couplings, 
commutators, collector rings, and 

ets, line materials. 


Fibrous Glass Base Grades—Grades 
of Gl, G2, and G6 are made of staple 
glass cloth, and Grades G3, G5, and 


des G7 of a continuous filament type 
ric glass cloth. G8 is a glass material. 
Jes Gl is a general-purpose, heat re- 
ric. sisting material. G2 has equal heat 
by resisting properties to G1 and better 
cal electrical values. G3 is also a gen- 
bly eral-purpose laminate. 
ile G5 is made with melamine-for- 
1e- maldehyde resin binder and pos- 
se sesses good flame and arc resistant 
properties. G6 is a silicone glass 
ns laminate with good dielectric and 
ri- mechanical strength and excellent 
gh machining qualities. 
s- G7, also employing a silicone 
th bond, has better electrical proper- 
es, ties than G6 and exhibits excellent 
ch oe resistance, dimensional sta- 
ly Duty, 


: and low water absorption. 

G8 is a melamine-formaldehyde 
" bonded lass mat with random dis- 
i- tribution of glass fibers. GPO-1 is a 
s seneral-purpose polyester glass mat 
1 sheet laminate for both mechanical 


s. and electrical applications. 
\- These grades find equal use as 
tS laminaies 





Your most unusual 
specifications can be met by 


Scranton Plastic Laminating 


Rigid Sheet Plastic for tank liners, 
fume ducts and 
chemically resistant pipe 








® corrugated 

e press polished 
e reinforced 

e translucent 

e laminated 

e embossed 

e transparent 

© opaque 


HIGH & LOW IMPACT P.V.C. ©@ SIZES TO 51” x 108” 


Meeting manufacturers’ unusual specifications 
for rigid plastic sheets made of almost any ma- 
terial (vinyl, polyester, polyethylene, phenolic, 
silicone, styrene, acetate, acrylic) is right up 
Scranton Plastic Laminating’s alley. 

Do you want polyethylene sheets up to 314” 
thick? We know exactly how to make them. 
Large sheets? We produce the largest sizes made 
—up to 51” x 108”. 

If you have something new in mind, our tech- 
nical staff will help develop the sheet material 
you need. Just let your imagination work freely 

. . then tell us your requirements. Many lead- 
ing companies depend on our facilities to supply 
the materials they need. You set the specifica- 
tions . . . we meet them precisely. 


SHEETS and ROLLS IN STOCK 





Vinylite acetate 
polyethylene Plexiglas 
Butyrate modified styrene 


high & low impact P.V.C. 














SCRANTON PLASTIC LAMINATING CORP. 


3218 PITTSTON AVENUE 
SCRANTON 6, PENNSYLVANIA 


corrugated 
For architectural construction, 
displays and decerative trim 


laminated 

Including decorative materials 
like Fiberglas, wire screen, 
fabric, paper and many 
others, Widely used for lamp- 
shades 

high compression 

Up to 50” wide and 72” 
long, of phenolic, silicone or 
esters 


reinforced 

Built-up sheets of unusual 
thickness and strength 

press polished 

SMOOTH flaw-free surfaces. 
Good optical properties when 
transparent 


embossed 

A variety of interesting pat- 
terns and effects 

colors upon request 

clarity 

Transparent, translucent and 
opaque 


























..-for better 
high-pressure 
laminates 


Manufacturing under the highest pressures 
that it is desirable to use, Parkwood adheres 
to meticulous laboratory controls and pro- 
duction techniques; meets or exceeds the 
highest standards of the industry. 


INDUSTRIAL LAMINATES 


HI-DEN(Parkwood’s trade name for densified 
wood) — a laminate of carefully selected birch 
veneers, impregnated with phenolic resins. 
Hi-Den is a homogeneous material of extreme 
density, strength, moisture resistance and di- 
mensional stability. 

Available in several grades, in panels up to 
2” thick and varying widths and lengths, Hi- 
Den can be machined to close tolerances with 
high-speed woodworking tools, belt or disc 
sanders and buffed to a high polish. 

Used successfully for picker sticks, strain 
insulators, power sticks, forming and drawing 
dies for light metal, its beautiful natural wood 
grain has also made it a favorite material for 
cutlery and other handles, clarinets, store 
fixtures, architectural hardware, etc. 

Our engineers will be glad to work with you on 
specific problems. For illustrated Hi-Den 
brochure, price list, etc., write Dept. H. 


PARKWOOD 8000 — a kraft paper impregnated 
laminate of great density and stability. Es- 
pecially recommended for flat thin applications 
such as bench tops or routing templates, fixtures 
and some types of Hydro-form dies. 


for Ditty, for Beauty 


Parkwood decorative panels offer architects, de- 
signers and fabricators maximum quality, range, 
flexibility and long-run economy. Protected for 
life by genuine Melamine — unsurpassed for 
appearance, feel, and resistance to abrasion. 


DECORATIVE Parkwood does the top styling job 
of the industry in this group, with many smart 
patterns and the finest and largest selection of 
plain colors available anywhere. 


GENUWOOD High-pressure laminate incorporat- 
ing a layer of genuine precious-wood veneer — 
the ultimate in surfacing for fine furniture, bars, 
counters, store fixtures. 


ROTOWOOD Authentic reproductions of beauti- 
ful natural wood grain brought to a high degree 
of perfection by Parkwood’s years of experience 
with wood veneers. 


For handsomely illustrated brochure, samples, and 
name of nearest distributor, write Dept. D. 








panel boards, slot sticks, end insula- 
tors, mounting channels, angles, 
etc., and where heat and fire resist- 
ance, dimensional stability, me- 
chanical strength, and low moisture 
absorption are required. 

Special Industrial Grades—A wide 
range of special grades of high-pres- 
sure laminates can be made to fit the 
requirements of special applications. 
By substitution of other resins for 
the standard phenolic type and by 
using special base materials or com- 
binations of standard ones, desired 
properties can be obtained. 

Postforming Grade—This grade of 
laminate is made with a resin that 
permits softening under heat with- 
out blistering or other forms of de- 
terioration. A postforming thermo- 
setting resin may be considered a 
very high temperature “thermoplas- 
tic” resin. Resins that may be used 
include some types of phenolics, 
melamines, and polyesters. 

If a piece of laminate containing 
the selected resin as binder is sub- 
jected to rapid and thorough heat- 
ing at a temperature just below the 
blistering point, it will soften and 
permit forming to intricate contours 
at pressures between 5 and 100 p.s.i. 

The heated piece is quickly trans- 
ferred to a mold where pressure is 
applied to reshape it before it cools 
below the necessary forming or soft- 
ening temperature of the piece. 
After cooling in the form, the piece 
is removed in a new, rigid shape 
which will be maintained over the 


Vanity-sink top is covered with solid- 
color laminate; walls and vanity cab- 
inet use wood-grain pattern laminate 


Courtesy The Formica Co. 








range of normal operatiny tempera- 
tures and humidities .{ the lami- 
nate. 

There are no marked differences 
in the property values of the lami- 
nate in the sheet and contoured 
form. Fabric base materials of fairly 
coarse weave, such as used for the 
C and CE standard grade laminates, 
are used in preference to other type 
fillers because of their ability to 
stretch and form with less tendency 
to tearing and breakage. 

Because of the low pressure, the 
cost of postforming equipment js 
very low in comparison to molds 
designed to fabricate a part directly 
from reinforcing filler and resin 
materials. 


Applications 


Specific uses for the various 
grades of industrial laminates have 
already been mentioned. Collec- 
tively, these laminates are found 
wherever electrical and mechanical 
properties in non-conductive mate- 
rials are desired. 

For the electrical manufacturing 
industries, laminates provide an 
easily machinable, primary insulat- 
ing material of good strength and 
dimensional stability. They have re- 
placed previously used insulators 
such as hard rubber, mica, glass, 
and shellac. Radio and television 
units have insulating components 
made from flat sheet stock and some 
tube and rod stock. Designers of 
high potential equipment use the 
consistently high safety factor ob- 
tainable in both phenolic and mela- 
mine high-pressure laminates. 

For the manufacture of mechani- 
cal equipment, gears made from 
high-pressure laminates offer light 
weight, quiet operation, high me- 
chanical strength, long life, dimen- 
sional stability, and resistance to 
moisture, oils, and solvents. They 
need no supporting shrouds, metal 
plates, or other reinforcements. 

By selection of fabrics of finer or 
coarser weave and by choice of im- 
proved resins, the size range for 
gears has been extended and the 
degree of precision to which a gear 
may be machined has been mater!- 
ally increased. At present, gears are 
in use that range in size and pre- 
cision from those of small diameter 
and fine pitch found in electric 
clocks to large sizes which are used 
in heavy machine tools. 

The ability of the high-pressut 
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ot just reinforced plastics, but QUALITY reinforced plas- 
tic products—designed to your exacting specifications—en- 
gineered, fabricated and assembled by an experienced 
team of PERFECTIONISTS! 

AND—your product or component is manufactured in 
the most advanced, efficient and best equipped plant in the 
reinforced plastics industry—your guarantee of production 

















economy and scheduled delivery. 
Government Aircraft Approved—Custom molders of re- 
inforced plastics for Industrial, Military, Electronic and Con- 
sumer products and components. 
To be sure you get QUALITY reinforced plastics consult 
a RIVERSIDE ENGINEER. 


Write for descriptive brochure 





RIVERSIDE Plastics Corp. Miller Road, Hicksville, L. ., New York  WElls 1-8010 
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CORE 
MATERIAL 


offers these 


ADVANTAGES 
PROVEN PERFORMANCE 


Used for many years in air- 
craft construction where high 
performance values are a 
prime requisite. 


PROVEN PERFORMANCE 

Not only in plastics and re- 
inforced plastic products, but 
in other sandwich construc- 
tion with metal and plywood 
faces, in reinforced plastic 
tanks, refrigeration equip- 
ment, boats, water skis, fish- 
ing rods, etc. 


STABILITY 
Does not deteriorate or crum- 


ble under pressure or vibra- 
tion. DOES NOT SETTLE. 


STRENGTH / WEIGHT 
Tremendous advantages in 
sandwich structure. 


STRENGTH /INSULATION 
Does double duty. Save on 
expensive strength elements. 


LOW COST 


Send for Complete Information 


INTERNATIONAL 
BALSA CORP. 


PRODUCERS, IMPORTERS, DISTRIBUTORS 
83 BOYD AVE., JERSEY CITY 4, N. J. 


MILLS: LIMON, COSTA RICA; GUAYAQUIL, 
ECUADOR. WAREHOUSES: JERSEY CITY, N.J. 
CABLE ADDRESS: BALSACO 


HENDERSON 4-2044 
N.Y.: DIGBY 9-3819 


TELEPHONE: 


ENG A 








laminates to resist chemical action 
is also utilized. Moisture resistance 
is made use of in the textile indus- 
try where bobbin heads are made 
of laminates. These units must be 
machined to a glass-smooth surface 
which must be retained under re- 
peated cycles of washing, steaming, 
and drying so that winding and re- 
winding operations will not fray the 
threads of the laminate. 

In plating small parts, barrels are 
made entirely of alkali-resistant 
grades of laminate sheet. In the pa- 
per industry, certain blades in beat- 
ing units are employed because of 
acid-resistant properties. 

One of the most recent applica- 
tions of high-pressure laminates is 
the use of copper surfaced sheets 
for printed circuit boards. Such a 
printed circuit board is made from 
a copper foil clad sheet which is 
composed of a thin layer of copper 
foil laminated to one or both sides 
of a laminated plastic sheet of ap- 
propriate grade and thickness. In 
one production method, the circuit 
drawing is transferred to the cop- 
per-clad sheet by a standard photo- 
engraving, metal lithographing, or 
silk screen printing process. The 
unwanted copper—not covered by 
the printed acid-resisting ink—is 
then etched away and the remain- 
ing metal becomes the permanent 
electrical conductor in the desired 
circuit configuration. 


Low-Pressure Laminates 


All laminated structures molded 
to their final form, whether sheet, 
rod, tube, or contoured part, at pres- 
sures under 400 p.s.i. are called low- 
pressure laminates. These include 
items made at “contact” pressure or 
at no greater pressure than that ex- 
erted by the weight of the individual 
layers of the larninate. 

The original “low-pressure” prod- 
uct of manufacture was the rolled 
or wrapped type phenolic tube with 
paper or fabric base. This standard 
item of production of high-pressure 
laminators was developed to elimi- 
nate the deficiencies found in tubing 
made in split-type molds. Rolled 
tubing is made by wrapping the im- 
pregnated filler material on a steel 
mandrel until the desired wall 
thickness is reached and curing un- 
der pressure induced by the rolling 
process. Pressures thus obtained 
rarely exceeded 100 p.s.i. 

Items of more complex form but 





possessing the properties generally 
found in the older type laminates 
were made in the early | \4(’s by the 
use of low pressures. Standard type 
phenolic resins were modified for 
use at the low pressures. 

Special high tensile strength pa- 
pers and glass fabric were used as 
fillers to obtain higher mechanical 
strengths. But they, as well as ureas 
and melamines, had definite limita- 
tions. In laminating, the impregnat- 
ing operation required their use 
either in solution or suspension 
form. 

After impregnation of the filler 
material, it was necessary to remove 
the solvent or dispersing agent by a 
drying operation which resulted in 
partially curing the phenolic resins. 

In the manufacture of products at 
high pressures, slight variations of 
resin content and degree of cure do 
not affect ultimate bond strength. 
For laminating at lower pressures, 
impregnation and drying with its re- 
sultant variations must be carefully 
controlled, lest unsatisfactory bond 
strengths be obtained. Improper or 
inadequate control manifested itself 
in blisters in the finished product 
caused by the pressure of residual 
solvent or volatile product of con- 
densation against the external pres- 
sure used for proper bonding. 

In complex contoured parts, the 
flow of the resin upon application of 
heat and pressure frequently re- 
sulted in poor distribution of resin 
throughout the manufactured part. 
Even under the most carefully con- 
trolled conditions, the condensation 
resins—phenolic, urea, and mela- 
mine alike—did not give the bond 
strengths between individual layers 
of filler material obtainable with 
the same resins at high pressures. 
Without this bond strength, me- 
chanical strengths were inadequate. 

Polyesters are available as liquids 
whose components are 100% reac- 
tive, unlike the older resins which 
required removal of unreactive sol- 
vents. Drying after impregnation is 
unnecessary. The pressures required 
for their cure are lower, and bond 
strengths comparable to the best in 
high pressure laminating phenolics, 
ureas, and melamines can 
achieved. Curing at room tempera- 
ture is achieved by the use of spe- 
cial catalysts and accelerators. 

Since these resins are completely 
reactive, there is no danger o! blister 
development during the fina! mold- 
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ing operatic: due to residual sol- 
noved from setween the layers of 
the laminate assembly, there is no 
janger of poets or voids because 
the resin cures by polymerization 
ther than by condensation with 
ihe resultant formation of water. 
Unusual electrical properties ‘are 


obtained. 

Forms and Sizes—Unlike the high- 
pressure laminates, the forms and 
sizes of low-pressure laminates in 
sheet or molded form are not limited 
by capacities of equipment or hy- 
jraulic systems. The polyesters are 
capable of complete polymerization 
tp hard strong plastic products at 
“ntact” pressure or pressures up 
to 40 ps.i, which can be obtained 
with compressed air or steam. 

With the use of steam, a heating 
gstem is also available. A costly, 
miting, pressure system becomes 
unecessary and size limitation be- 
comes a matter of mold size and 
construction. 

For example, consider the dimen- 
sions of corrugated skylights and 
partitions. This glass mat impreg- 
nated with polyester resin made in 
matched metal: molds is generally 
limited to 8 ft. lengths. However, 
one manufacturer, running the cor- 
rugations the short dimension of the 
piece, has produced continuous sec- 
tions up to 100 ft. in length. 

Steam or compressed air pressure 
is exerted equally in all directions 
and permits limitless possibilities as 
regards forms. Internal flanges, re- 
turns, inserts, baffles, partitions, and 
other irregularities in an otherwise 
regular piece are molded in place in 
a single molding operation. Neces- 
sary fluid pressure to travel to all 
surface areas is applied to a mem- 
brane or bag capable of extending 
under pressure to all points. Vacu- 
um bag forming makes all size and 
shapes of boats possible. 

Having a normal capacity source 
of pressure, sizes can be made far 
lager than by other polymerization 
Processes. Units 28 ft. long have 
ben made. Forms include half 
heres, ellipsoids, paraboloids, and 
tear-drop shapes. 

Flat sheet materials, made under 
‘ontact pressure in thicknesses up 
to 0.065 in. are prepared by a con- 
‘nuous process. The various im- 
Pregnated layers of filler materials 
meet at the starting point of a heat- 
Ng system and move through the 
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ST RUCTURATTS 
SPECIALISTS IN THE TOUGHEST 


GLASS-REINFORCED PLASTIC JOBS 


Imaginative, resourceful engineering — the brand you get at 
Structurlite — gives you better quality at no greater cost in any 
glass-reinforced plastic molding job — polyester or silicone. Whether 
you are thinking in terms of glass-reinforced plastics for match 


boxes or baby buggies or refrigerators — it will pay you to let 
Structurlite’s engineers give your project a little thought. Chances 
are they’ve already done a similar job — particularly if yours is 


an unusual application. Here, within one modern factory, every 
operation is handled by skilled personnel who are specialists in glass 
fibre reinforced plastics, and who concern themselves with only 
this exact science. Preforms — the foundation of any piece — 

are fabricated under the watchful eyes of quality control “imagineers” 
who scrutinize every production step from product design through 
die design to finishing. Structurlite has handled the “tough” ones 

for a lot of people who were pretty skeptical about glass-reinforced 
plastics for their products. If you are in the least doubtful 

about using reinforced plastics for your next job — write, 

wire or call us — consultation costs you nothing! 


STRUCTURLITE 


PLASTICS CORPORATION 
123 NEWARK RD. — HEBRON, OHIO 












long heating units, ¢: rgj 
far end with the laye: firmly Ig 
nated together. 7 
Grades—The adapi:‘ion by low. 
pressure laminate prod cers of some 
of the proven techniques of “low” 
high-pressure laminating jg very 
rapidly bringing about Uniformity 
of products and is indicating proper- 
ties upon which the laminates may 
be graded. 
Ultimate grading of low-pressure 
laminates will probably not apply to 
complex contoured parts, since me- 
chanical strengths of the structure 
as a whole and not those of a cross- 
sectional piece most frequently are 
desired and specified. 
Continuous laminators and manu- 
facturers of industrial flat sheet ma- 
terial have available various grades 
of low-pressure laminates, A pub- 
lished set of standards or grades 
such as exists for high-pressure 
laminates is now lacking, but is be- 
ing established by joint effort on the 
part of low-pressure laminators. 
Applications—The _ low-pressure 
laminates have been utilized quite 
extensively for their mechanical 
strengths, particularly in molded 
forms, while little concentration has 
been placed upon their electrical 
values except where required in 
molded electrical parts. Questions 
of complexity of contour, size, vol- 
ume of planned production, unit 
costs, and tooling layout are the 
present guides for selection between 
high- and low-pressure laminates. 
Some of the military applications 
include fuselages, wing tips, verti- 
cal fins, doors and covers, radar 
housings, wing liner panels, heating 
ducts, ammunition boxes, feeder 
chutes, gun turret parts, body ar- 
mor, rocket launching tubes, jetti- 
son gas tanks and baffles for self- 
sealing gasoline tanks, instrument 
cases, and helmet liners. 
Civilian applications include pip- 
ing, bread trays, boats, Christma 
tree bases, caskets, luggage, fishing 
rods, flooring, artificial limbs, busi- 
ness machine and typewriter covers; 
radio and radar components, reflec- 
tors and shades for lighting fixture 
table and sink tops, table mats and 
coasters, washing machine parts, 
conditioning and heating duct sy 
tems, and structural and decorativé 
parts for homes. 





Because of so many corrosiol 
problems in the petroleun industry; 
re finding 


low-pressure laminates 
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They're members of the staff 
of technicians, chemists and 
engineers in our research 
and testing laboratories— 
they're the men who stand 
behind Hexcel Honeycomb 
and Hexcel men in the field. 

















. These men are experts in 
ed evaluating new adhesives and 
as methods, and in the quality 
- control of Hexcel GLASS 
ns FABRIC, COTTON FABRIC | 
- and ALUMINUM Honey- | | 
~ comb (flat sheets, pre-shaped 
. forms and tapered sections 

as required, conforming to 
ns applicable Government and 
. aircraft specifications). They 
. also lend their know-how to 
ler product and service testing 
o for our customers. lf you 
i. have a problem, we invite | 
ont you to phone, write or wire... | 
1a | 
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a BIG market 
for plastics ... 
the packaging field 
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“Big Market,” is right! The men who select the materials 
used to package the output of American industries control a 
market that will exceed the 10 billion dollar mark this year. 


This rich market is composed of about forty industries. It 
includes manufacturers and packagers of such products as 
foods, cosmetics, chemicals, drugs, candies and tobacco prod- 
ucts. In all these highly competitive industries frequent pack- 
aging changes are the order of the day. Factors ranging from 
fascinating sales appeal to plain hard costs influence the men 
who make the packaging decisions. Consequently, no one type 
of packaging material (glass, metal, paper or fabric) ever has 
assurance that it won’t be supplanted by another. 


And now plastics have entered the arena as directly competi- 
tive materials for packaging. In just the last few years they 
have come to play an increasingly important role—and often 
at the expense of older “traditional” materials. 


Especially noteworthy is the fact that plastics can be used in 
the manufacture of almost every basic package type: box, 
bag, bottle, drum, jar, vial or collapsible tube! 


Right now this frontal invasion of the packaging field by alert 
plastics manufacturers, molders, laminators and fabricators 
has just begun. And their chief sales tools are the two publi- 
cations which reach the men who make packaging decisions— 
MODERN PACKAGING Magazine, issued monthly, and the annual 
MODERN PACKAGING ENCYCLOPEDIA ISSUE. 


Details about the Market 


Additional data on using these media to help expand your 
sales to the packaging market are contained in the booklet “The 
Packaging Field and How to Reach It.” Write for your copy. 


A BRESKIN PUBLICATION 
575 MADISON AVENUE NEW YORK 22, N. Y. 






































an important place h - jn the cc 
struction of transpor: : nks, 
tanks, and pipe. 

Plastic automobile }:cJies now i 
the market also show onside " 
promise for the future Light jy 
weight, strong, easy to repair, ang 
attractive in appearance, the plastic 
bodies have created a considerable 
stir both in consumer automobile 
and in trucking circles. 
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GRADE 


COMMERCIAL 
FIBRE 


BONE FIBRE 


PEERLESS 
INSULATION 


AL 


ZED 


CHARACTERISTICS 


High mechanical and dielectric strength. 
Good shock absorbing and wear resisting qualities. 


Excellent punching, forming and turning char- 
acteristics. 


Semi-hard with good surface finish. 


Hardest, densest grade made. Best machining 
properties and very high resistance to wear and 
abrasion. Great mechanical strength. 


Strong, smooth, flexible and of excellent punching 
and forming qualities. Highest dielectric and 
tensile strength possible in a fibrous insulating 
material. 


| “NATIONAL 
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APPLICATIONS 


Broad range of applications — from tiny 
punched washers used in electric clock 
mechanisms, to heavy shock-absorbing 
plates in gun mounts. 


Ideal for tough applications, such as 
noiseless gears, cams, cutting blocks, 
thrust washers. 


Armature slot insulation, liners, washers, 
coil insulation, arc shields and formed 
specialties. 


THICKNESS 
RANGE AND COLOR 


.010" to 2” 
Gray, Black, Red 


1/32” to 1/2" 
Bone Gray 


004" to 12 
Slate Gray 











GRADE 


PAPER BASE 
x 
Phenolic Resin 


KX 
Phenolic Resin 


Y-2401 
Melamine Resin 


XxP 
Phenolic Resin 


FABRIC BASE 
c 
Phenolic Resin 


CE 
Phenolic Resin 


LE 
Phenolic Resin 


ASBESTOS BASE 
AA 
Phenolic Resin 


<SS BASE 


Resin 


Silicon 


NYLON 
N 
Phenol, 





PROPERTIES 


High impact resistance, excellent tensile, compressive and 
flexural strengths. 


Widely used electrical grade possessing high dielectric strength 
and moderate mechanical strength. 


Remarkable arc resistance and machinability; excellent dielectric 
strength, good moisture resistance. 


Good electrical grade with excellent (hot) punching qualities 
and good mechanical strength. 


Strong and tough with high impact strength. 
Tough, electrical grade possessing high moisture resistance 
and excellent machining qualities. 


Fine weave cotton base grade with superior electrical and 
moisture resistant properties. High mechanical strength and 


excellent machinability. 


Exceptional heat resistance with high mechanical strength and 
toughness. 


Highest mechanical strength of all grades; excellent flame, 
heat and arc resistance; difficult to machine. 


Excellent heat and arc resistance; good electrical properties 


under humid conditions. 


Highest insulation resistance of all grades under humid condi- 
tions; excellent forming properties. 
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APPLICATIONS 


Mechanical 
secondary. 


applications where electrical properties are 


General electrical applications where humidity conditions 
are not severe. 


Critical electrical applications requiring arc resistance, good 
machinability. 


Not recommended where low losses under severe humidity 
conditions are required. 


Tough mechanical applications such as gears, pulleys, 
sheaves. 


General electrical applications; not recommended for 
primary insulation in excess of 600 volts. 


Applications requiring good electrical and mechanical 


properties. 


Mechanical applications where resistance to heat is required. 


Electrical applications requiring high temperature and arc 
resisting properties, and for severe mechanical applications. 


Meets Class H insulation requirements. 


High voltage applications and post-forming operations. 


THICKNESS RANGE © 


& COLOR 


.010” to 2” 
Natural, Black, 
Chocolate 


.010” to 2” 
Natural, Black 


1/32” to 1” 
Natural 


.015” to 1/4” 
Natural, Black, 
Chocolate 


1/32” to 8” 
Natural 


1/16” to 2” 
Natural, Black 


.015” to 2” 
Natural, Black 


1/16” to 2” 
Natural 


.010” to 3-1/2” 


Natural 


.010” to 2” 
Natural 


1/32” to 1” 
Natural 














Typical Printed Cir- 
cuits made from 
National’s Copper 
Clad Phenolite. 
National Vulcanized 
Fibre Company 
manufactures Copper 
Clad Phenolite as a 
base material—the 
Company does not 
make printed circuits. 
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sales offices 


WRITE FOR OUR FREE CATALOG 


For complete data on these versatile basic engineering 
materials request our 16-page General Catalog— 
Properties— Grades— Uses. Free on request. 


Copper-Clad Phenolite is made by »onding 
electrolytic copper foil to one or both surfaces 
of Phenolite sheet stock. The copper foil is 
normally supplied in thicknesses of .00135 inch 
or .0027 inch. 

The Phenolite grade usually furnished is 
Grade XXXP. This grade is selected because of 
its excellent insulation resistance, good punch- 
ing qualities and low dielectric losses even under 
severe humidity conditions. This’ grade effec- 
tively resists acids, alkalies, oils, solvents, heat 
and moisture. 

Copper-Clad Phenolite is ideal for making 
printed circuits for many types of electronic 
equipment. Easily machined —punched, sawed, 
drilled, Copper-Clad Phenolite provides a firm, 
light weight backing that will remain stable 
under many adverse conditions. 





































For expert engineering advice and technical 
assistance, contact one of NATIONAL’s con- 
veniently located sales offices. 
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Many varieties...many uses...one source 


# Synthane laminated thermosetting plastics are available in 
sheets, rod and tube forms, and in a wide range of grades and 
wzes. Synthane is also supplied as fabricated parts and in molded- 
aminated and molded-macerated shapes. 

The varied uses for Synthane are the result of this one material 
‘aving in combination many useful properties. Synthane is light 
‘weight, chemically resistant and easily machined. In addition, 
*yathane is mechanically strong, has excellent dielectric proper- 
o and is dimensionally stable. The versatility of Synthane is 
lurther increased by the bonding of Synthane to rubber, vulcan- 
aed fibre, or metal to achieve additional useful combinations. 











It will pay you to investigate our fabricating facilities. All of 
our equipment is purchased or designed exclusively for working 
with laminated plastics. Our completely-equipped tool depart- 
ment can make any dies, tools, jigs or fixtures required—quickly 
and economically. Because manufacture of materials and fabri- 
cation are combined in one location, we can insure high quality 
control while solving difficult fabrication problems, even to the 
extent of modifying the properties of a given grade of material 
to meet special requirements. Write for the Synthane Catalog. 
Synthane Corporation, 43 River Road, Oaks, Pa. 





SYNTHANE CORPORATION, OAKS, PA. SYNTHANE| 
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Laminating 


raisin of plastics lami- 
nates is expanding both in types 
and in volume. Simultaneously, this 
growth is accompanied by an in- 
creasing diversification of applica- 
tion. Although mew uses have 
stimulated the development of new 
resins, the phenolic resins originally 
used continue to grow in volume 
and number of applications. 

Laminates consist essentially of 
fibrous sheet materials, impregnated 
or coated with a thermosetting resin, 
and consolidated under high tem- 
perature and pressure. They may 
be divided into two classes: namely, 
industrial and decorative, the words 
themselves quite clearly defining 
the fields of application wherein they 
are used. 


Industrial Laminates 


The industrial laminates are pro- 
duced in the basic forms of sheet, 
tube, rod, molded-macerated, and 
molded-laminated. In all types of 
laminating the first step is the im- 
pregnation of the filler, which may 
be paper, cotton fabric, asbestos 
paper, asbestos fabric, glass fabric, 
glass mat, nylon fabric, or Orlon 
fabric. The resins used may be 
phenolic, melamine, silicone, diallyl 
phthalate, polyester, or epoxy. 

The impregnation process may be 
any one of several different types. 
In one, called the dip and scrape 
method, the ultimate resin content 
of the filler is controlled by the 
resin content of the impregnation 
bath. In another method, the filler 
is passed through a bath of resin 
and thence between a pair of 
squeeze rolls or under a doctor 
blade, either of which can be ad- 
justed to control the percentage of 
resin remaining in and on the web. 
A third method makes use of a 
system of roll-coaters to meter the 
resin onto the web as it passes 
through the system. 

After impregnation, the web is 
passed through a drying oven, which 
serves two purposes: one, to drive 
off the residual solvent in the liquid 
resin, and two, to advance the resin 
to the B stage. At this stage, the 


*Director of Research, Synthane Corp. 
References were prepared by the editors. 
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resin still requires further cure but 
serves to provide a non-tacky sur- 
face on the web. 


Sheets 


Sheet stock is produced by cutting 
the coated web into pieces of the 
required length, which are stacked 
until such weight has been obtained 
as will result in the required thick- 
ness of the finished laminate. These 
lay-ups or stacks are then placed in 
a press between polished stainless 


In horizontal dip-type machine for impregnating laminate filler, the material is pas 
through a tank of resin, through a set of calender rolls (right, center), and then ¢ 


steel plates. The laminating press is 
a vertical acting, multi-opening unit 
with platens cored for the circula- 
tion of steam or hot water. The cur- 
ing operation consists of compress- 
ing the lay-ups under heat. After 
cure, the laminating press is cooled 
before the sheet is removed. 
Sheets are produced in a wide 
range of thicknesses varying from 
0.005 up to 10 inches. Sheet sizes 
vary from 36 by 36 in. to 49 by 108 
inches. Colors do not play an im- 
portant role in industrial applica- 
tions; the standard colors are nat- 


















































ural and black. Sts: Jard gp; 
range from glossy ani seiaicalen 
to dull. 

Considered on ‘he basis , 
strength-weight ratio. laminate. 
phenolic is one of the strongest m 
terials known. The density for cgi} 
lose-base grades is approxim; 
1.35, or half that of aluminum, 7; 
mechanical grades find many appli 
cations in the aircraft and othe 
structural fields. 

Because of their high strengt 
resilience, good wearing, and quie 
running qualities, gears cut from 
either laminated phenolic plate g 
molded blanks are used in thoy 
sands of industrial application 
ranging from the tiny gears jg 
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electrical clocks to 10-in. face gear 
in rolling mills. 

The high strength, excellent re 
sistance to moisture and heat, plus 
good electrical properties of lami 
nated phenolic, combined with the 
fact that it is readily machined, a 
count for its use in large volume 
in the electrical industry 

The resistance of laminated phe- 
nolic to corrosion makes it suitable 
for many applications in the varie 
chemical _ industries, rticularly 
where organic solve! organié 
acids in any concentration, F dilute 
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CREATED by Lockheed Aircraft Company 
‘the Super-G Constellation is the 
most luxurious airliner in the skies, | 
_ with such luxuries as glare-free : 
picture windows to give you a 
better view of the world below. 
Fabricated by Swedlow of Sierracin, the 
new and improved transparent glazing 
material, the Super-G Constellation 
windows are an outstanding example of 
‘Swediow quality and specialization 
in this field. 
Fifteen years’ experience permits 
Swediow to evaluate and select the specific 
glazing material suitable for every 


aircraft application. 





LOS ANGELES, CALIFORNIA * YOUNGSTOWN, OHIO 

















inorganic acids are encountered. In 
general, laminated phenolic is not 
suitable for use in alkaline media, 
although certain grades are more 
resistant to alkalies than others and 
are used for special applications in 
dilute alkaline solutions. 
Asbestos-base and_ glass-base 
grades are more resistant to flame 
and heat than the cellulosic grades. 
The glass-base phenolic materials 
are used for motor insulation and in 
other applications where high 
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Industrial retainer rings are fabricated 
from fabric-base rolled laminate tubing 


strength and good electrical prop- 
erties are required even at fairly 
high temperatures. The glass-base 
melamine materials are used pri- 
marily for their high mechanical 
strength and resistance to arc and 
flame. They are particularly suitable 
for power equipment. 

The glass-base silicone materials 
are resistant to temperatures up to 
400° F. and have especially low di- 
electric losses. These grades extend 
the upper temperature range of 
laminated material to a new high. 

Nylon and Orlon fabric laminates 
are suitable for application in the 
electronic and high-frequency fields 
and provide superior insulation re- 
sistance under high humidities. 

Polyester resins are generally 
combined with a glass mat filler 
and are employed to produce sheet 
stock and molded forms. Diallyl 
phthalate and epoxy resins are used 
with glass fabric to produce those 
electrical parts that require excellent 
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electrical properties along with ex- 
cellent mechanical strength. 

In some cases, sheets are produced 
in combination with other materials 
such as vulcanized fiber, cork, rub- 
ber, and copper. An example of the 
latter is the manufacture of printed 
circuits which are being used in in- 
creasing amounts in radios, tele- 
vision sets, and electronic business 
machines. 


Tubing and Rods 


Plastics laminate tubes are formed 
by rolling the resin-impregnated 
filler or web upon mandrels between 
heated pressure rolls, and then 
either oven-baking or pressing the 
material in a heated mold until the 
curing of the resin into the infusible 
form is completed. Tubes which are 
oven-cured are called rolled tubes; 
those cured in molds under heat and 
pressure are known as molded 
tubes. 

Tubing is produced in a variety 
of diameters, wall thicknesses, 
lengths, and shapes. It is made in 
diameters ranging from %:-in. in- 
side diameter up to and including 
72-in. outside diameter. Wall thick- 
nesses of tubing vary from 0.0075 
to 2 inches. Tubing is supplied in 
lengths of 18, 36, and 48 in. and in 
some grades and sizes in lengths up 
to 96 inches. Tubes may be round, 
square, rectangular, oval, or irregu- 
lar in shape. 

Rods are composed of laminations 
of resin-impregnated filler material 
which have been molded in cylin- 
drical molds under high temperature 
and pressure. This may be accom- 
plished by molding convolutely 
wound impregnated material or a 
lay-up of superimposed sheets of 
the same material. Rods are made 
in a range of diameters from %2 to 
4 inches. In some cases where rods 
over 4 in. in diameter are required, 
they are produced from sheet ma- 
terial cut into square strips and 
then turned round. Rods are sup- 
plied in lengths of 36 inches. 


Molded-Macerated 


When parts are required that are 
of intricate shape or of such a de- 
sign that production by machining 
from standard forms is impractical, 
such parts may be produced from 
molded-macerated materials. Small 
squares of impregnated filler mate- 
rials are cut, placed in a mold of 
the required design, and molded 
















and cured by the ap. ‘ication of he 
and pressure. 

Molded-macerated parts are oft, 
desirable, because in many cases th 
strength characteristics are mp, 
uniform than those of Parts ma 
chined from laminated sheet, tube 
or rod. Economies are often effecte 
by the use of molded-macerate 
structures because of the elimina 
tion of costly machining and accom 
panying waste of material. Parts re 
quiring high mechanical strengj 
and good wearing properties, suc} 
as pulleys and caster wheels, lenj 
themselves to molded-macerated 
construction. 


Molded-Laminated 


In the making of molded-lamj 
nated parts, strips of impregnated 
filler materials are cut to specis 
shapes, depending upon the shape 
of the ultimate part. These strips 
are placed in layers in the mold an 
formed and cured under heat ang 
pressure. While the properties and 
characteristics of molded-laminated 
parts are just about the same as fot 
regular laminates, many times addi 
tional strength is gained because the 
laminations conform to the actus 
shape of the piece. This method of 
production is desirable when the 
quantities warrant mold costs, when 
molded finish is required, and whe 
the shape of the piece would re 
quire intricate machining if made 
from standard stock. 









Plan 


Postforming 


Another method of producing @ 
laminate with simple curvatures is 
to postform the laminated shee 
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Laminated tubes are ™ 
resin-impregnated fil! 
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27 YEARS OF SERVICE 


#DECORATIVE LAMINATING INDUSTRY 


We have been expanding both our production 
and research facilities and will continue to do so. 









Morart Gravure Corporation 


HOLYOKE * MASSACHUSETTS 
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Postforming dies are less expensive 
than molds and the rate of produc- 
tion is higher than molding. Special 
fabrics and resins are used in the 
preparation of postforming laminate 
stocks. ° 

In postforming, the cured sheet 
stock is placed in an oven and 
heated to a temperature that will 
make it soft and pliable. It is then 
quickly transferred to a mold or 
forming die, in which the laminate 
is held momentarily in its final 
shape until cool. Postformed lami- 
nates usually require extensive fin- 
ishing, since there is no means of 
incorporating “cut-off” in the molds 
used for this operation; further, it is 
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The cure of the laminate varies 
with the type of filler and resin. 
The conventional general purpose- 
polyester resins may be satisfac- 
torily cured in 4 min. at 230° F. A 
faster cure may be obtained at 
higher temperature, but better lami- 
nates and better product control are 
obtained if the cure temperature is 
not too high. 


Continuous Laminating 


Sheet stock produced by the con- 
tinuous method may be manufac- 
tured with paper, glass cloth, or 
other suitable reinforcement. The 
important requirement is that the 
resin can be cured without pressure. 


Ten-opening hydraulic press for the production of high-pressure laminate sheet is 
loaded with stacks of fibrous sheet materials impregnated with a thermosetting resin 


not feasible to mold in holes or 
bosses or other projections during 
the forming operation. 


Low-Pressure Laminating 


Polyester resins are being used 
in a variety of applications from 
flat sheet stock to automobile bodies. 
These resins are molded by a variety 
of techniques, including contact, bag, 
vacuum-injection, and matched-die 
methods. Several different fillers 
can be used, but the more common 
ones are glass mat and glass roving. 
Colors, fillers, etc., may be added to 
the resin before impregnation. 
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In this method, one or more rolls 
of the filler web, according to the 
desired sheet thickness, are mounted 
in such a way that they can be fed 
through tanks containing the resin. 
Combining of the individual webs 
or plies into a laminate takes place 
at two rolls mounted one above the 
other and equipped for adjustment 
to varying thicknesses. As the indi- 
vidual webs combine, carrier webs 
of cellophane or coated paper, fed 
from nearby let-off rolls, join the 
assembly as top and bottom surface 
coverings. The carrier webs serve 
as carriers for the assembly, mini- 



















































mize volatilization of ‘):. Monomer 
exclude cure-inhibitine air, and 7% 
part a surface finish io the cy; 
laminate. The curing section of the 
laminating machine is usually a tex- 
tile tenter frame which carries the 
laminate assembly through ovens 
Carrier sheet removal is accom. 
plished by wind-up rolls, 

The continuous process js hej 
used in the manufacture of deco. 
rative laminates, motor slot insula- 
tion, aircraft wing liners, and photo 
template drawing stock. 

The advantages of a coniinuous 
machine are many; these include 
high production volume, economical 
operation, and flexibility of shee 
length. There are also some disad- 
vantages; the operation is limited t 
polyester resins, the process is un- 
economical for low volume, and the 
laminates are limited to thin sheets 


Decorative Laminates 


Modern homes, schools, office 
buildings, stores, theaters, ho 
trains, and ships use increasing vol 
umes of decorative laminates. The 
resins employed may be either mela 
mine or polyester. The melamine 
laminates are produced by the con 
ventional high-pressure techniques 
and the polyester laminates by the 
low-pressure or continuous method 
The laminates are employed fo 
such applications as table tops, wa 
panels, doors, furniture, and orna 
mental signs. These products aré 
noted for their attractive colors and 


: 


patterns, and for their resistance to Plasti 
wear and normal abuse. glass 
References re: 

Consult the Subject Index for ad in be 
ditional information on laminating ture p 
See also the Low Pressure Laminat and « 
ing Resins Chart for information o incre 
resin properties and trade name 
For laminating resins and equipmen jah. 
see Directory Index, p. 894. Aircor 
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nates,” Mopern Prastics 30, 11: a 
(Oct. 1952). 

“Types of resins for glass-rein — 
forced polyester laminates,” by E. “en 
Evans, Brit. Plastics 27, 100 (Ma Eng 
1954). Aircor 


“Color uniformity in low-pressur 
laminates,” by P. Fran, T. F. Dunne 
and F. Leonard, Ind. Eng. Chemist 
46, 393 (Feb. 1954). 

“Bibliography of laminating Pr? 


A 


cedure and practice,” SPE J: % HRA Prop, 
(May 1949). 
Laminates and Reinforced Plastid 











Here’s what happens 
when you marry 


DOUGLAS AIRCOMB and 








. FIBRE-GLASS LAMINATES 





CROSS-SECTION of 


elelehmal®) snowing now 


Aircomb is used as filler 
between fibre-glass laminates to 
provide strength, rigidity and exceptional 
flotation without use 


epmileleimiclaLe 








Plastic manufacturers are discovering that Douglas Aircomb in fibre- 
glass and other laminates gives greater strength with lighter weight 
than ever before obtainable — 


in boats... where Aircomb incorporated in the fibre-glass hull struc- 
ture provides both rigidity that makes a stiff boat without bulkheading, 
and a flotation factor which takes the place of air tanks and thus 
increases space available for cargo or gear. 


in tooling... where metal bracing strips can be eliminated because 
Aircomb between fibre-glass has the required stiffness, and is lighter. 


in parts manufacture... for aircraft and many other applications 
where fibre-glass with Aircomb can be held to close tolerances, and 
formed in a variety of complex shapes with a great saving in weight 
and no penalty in strength. 





TOOLING, 
especially of large fixtures, 
can be accomplished with Aircomb 
Engineering and design assistance is available from the Douglas between fibre-glass for required 
Aircomb division for fibre-glass applications in your product. stiffness with lighter weight. 


AIRCOM 


TRADE MARK 
APRODUCT OF DOUGLAS AIRCRAFT COMPANY, INC. 3000 Ocean Park Boulevard, Santa Monica, California 


AIRCOMB manufacturing rights in foreign countries are available 
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x PERCENTAGES OF GLASS FIBRES MAY BE MIXED WITH 
CELLULOSE FIBRES TO MEET YOUR STRENGTH REQUIREMENTS 


AMMUNITION PACKING . méatmum weight, low density for cushioning protection 


ROCKET LAUNCHER TUBE FAIRING 


immediate disintegration | 

LAND MINE PACKING SEPARATOR . maximum toughness for absorption of heavy shock leads | 
) sail J EN 

TOW TARGET NOSE FAIRING a m 

marimum dtrength for rescstance ae : VE 

| ~ 


FUSE PACKING . hollow wall for absolute protection of delicate or sensitive instrument 





PRODUCTS COMPANY __ ST. CHARLES, ILLINOIS 


WRITE FOR Fnee BROCHURE 


BRANTFORD, CANADA . . . LONDON; ENGLAND . . . SYDNEY, AUSTRALIA . . . BUENOS AIRES, SOUT! AMER! 
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POST-FORMING: Certain Dilecto grades (CF-1, 
XF. GB-SF, MEC-1F) may be formed to special 
shapes by heating and placing in an inexpensive 
cold mold. The thermoelastic properties of these 
Dilecto laminates open many production and 
design opportunities. Already widely used by the 
aircraft industry, Post-Forming Dilecto merits full 
investigation by every alert manufacturer. Write 
‘for complete ( -D-F engineering service. 


DILECTO ROLLED OR MOLDED TUBING finds 
wide usage in radio and electrical equipment be- 
cause of excellent insulating and mechanical 
properties. Impregnated paper or fabric is rolled 
on a mandrel between heated pressure rolls, then 
oven baked or press cured in a heaced mold to set 
up the resin 


986i 


VERSATILE is the word for Dilecto. Sheets, 





dite fee ------ 


LAMINATED 





ee ee ee 


Dilecto, a laminated phenolic material, meets the need for a non-metallic lightweight 
insulating material that is moisture resistant, good electrically, strong and adaptable to 
all fabricating operations. Some grades have exceptionally high mechanical strength 
tensile, flexural, impact; others have high dielectric strength, high insulation resistance, 
high arc resistance and low loss factor. 

Dilecto is a laminated material made from a base of either cellulosic paper; heavy or fine 
weave woven cotton fabric or mat; asbestos paper, woven asbestos fabric or mat; woven 
glass fabric or mat; and is coated with a synthetic resin. 

The selection of the proper base material, the proper resin in the correct proportion, is 
C-D-F's job, but the end user must realize how important it is that he fully understands 
what dividend results can be gained mechanically, and electrically, and from a cost stand- 
point, by getting the very best C-D-F material for the project. Here is a brief, yet complete 
listing of Dilecto sheet grades, each one with a combination of proven characteristics built 
into the material for the specific job. 


SHEET GRADE CLASSIFICATION 


X For mechanical applications when 
electrical properties are secondary. 
P For punching (paper-based 
grades). 
XX For electrical applications requiring 
mechanical strength. 
XXX _ For high humidity applications with 
minimum cold flow. 
L_ For mechanical applications requir- 
ing fine machining. 
C For mechanical applications requir- 





DILECTO is almost homogeneous and has 


ing toughness plus impact strength. 


(Rod and Tubing similar to sheet stock) 


For chemical and special uses. 

CE and LE For electrical uses requir- 
ing greater toughness than paper- 
based grades. 

GB For applications requiring heat resis- 
tance and high mechanical strength 
es in combination with phe- 
nolic, silicone, melamine, polyester, 
epoxy, or Teflon resin. 

Note: Various C-D-F grades, identified 

by numbers affixed to the grade classifica- 
tion, are available. Ask for catalog D-55 





A GOOD SWITCH like this relies on 







tubes, rods, fabricated specialties can be 
turnished rapidly at low cost for difficult jobs. 
Write for new complete Dilecto catalog D-55, 
send us your print for quotation. 


been made using the latest advances in resin and 
laminating techniques. It is easily machined, 
is always uniform in nature. ..a quality 
basic material with many uses. 


dependable electrical insulation. C-D-F sales 
engineers work with the designer, helping 
him get the best materials at the lowest cost 
Why not call us in on your product problem 


















METAL CLADS 


Che selection of metal-clad stock for printed 
circuit applications depends often upon the 
stability and uniformity of the core material 
C-D-F offers the designer and production 
engineer a working range from low-cost 
phenolic stock to a Teflon glass-based laminate 
with resistance to extreme temperatures. Also, 
C-D-F can offer higher and better bond 
strengths because of improved laminating 
techniques and the use of the latest bonding 
methods. For complete specifications, sheet 
sizes, write for technical bulletin and samples 


FOR PRINTED CIRCUITS 


eee eee ee ee ee ae 


DILECTO Metal*Clads—Most prac 
tical grade is Dilecto XXXP-26 
a phenolic paper-based laminate 
with high moisture resistance and 
excellent electrical properties. Also, 
copper-clad epoxy glass fabri 
laminate 


TEFLON Metal Clads—Glass fiber 
cloth with Du Pont’'s Teflon resi: 
Outstanding resistance to high heat 
with low dielectric loss properties 
Write for samples 


CONTINENTAL-DIAMOND FIBRE 
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... C-D-F 1S A BIG, RELIABLE SOURCE FOR MANY 
FABRICATED AND FORMED 


fee VULCANIZED FIBRE 
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GOOD EXAMPLES of Diamond Fibre formed and machined by C-D-F. 
Left—An insulating barrier made from three pieces of fibre, punched and 
formed. Fibre tubing is even used for rivets. Right—A fibre tube which 
has been smooth-sawed to length, punched twice and countersunk. C-D-F 
can handle the entire job for you, do it faster and at low cost. This in- 
cludes selecting and testing the proper grade of fibre, machining and in- 
spection, assembling if needed. 


If your job is to select a general-purpose insulating material that is low 
cost, useful for both electrical and mechanical applications, easy to machine 
and form, consider the advantages of a unique old-timer—C-D-F's Dia- 
mond Vulcanized Fibre. 


WHAT IS FIBRE? Vulcanized fibre is made by combining layers of chemi- 
cally jelled paper. The chemical compound used in gelling the paper is 
subsequently removed by leaching and the resulting product, after being 
dried and finished by calendering, is a dense material of partially regen- 
erated cellulose in which the fibrous structure is retained in varying de- 


grees, depending upon the grade of fibre. —NEMA Standard VU 1-1.1 


GOOD ELECTRICALLY. Although given a modest insulation rating for re- 
sistance to heat (A.I.E.E. Class A with a temperature limit of 221°F.), 


Diamond Fibre is often used because of its excellent arc resistance and 
good dielectric strength. It also has desirable deionizing Properties a 
low heat conductivity. Fibre can be combined or surrounded with moisture. 
resistant laminated plastic. 


MANY GRADES AND FORMS. Diamond Fibre sheet and roll grades in. 
clude Bone, Commercial, and Electrical Insulation (fish paper) NEMA 
grades. Fibre tubing is normally made only in Bone grade, with rods 
available in both Bone and Commercial grades. The chart shown outlines 
the major characteristics of these grades. 





Hard, stiffest grade. High density. 
C-D-F a . , 
Resists wear, abrasion, has high compressive strength, 





a Good dielectric strength when dry. 
FIBRE Super machining qualities. Not recommended for bending, 
C-D-F Mechanical and electrical grade. Medium deusity, 


Tough, pliable. Good mechanical properties. 
COMMERCIAL Fair dielectric strength, normally high when dry, 
FIBRE Can be bent, punched, and formed. 





C-D-F Electrical insulation “fish paper” grade. 
piamonp Unusually free from foreign matter. 
INSULATION Withstands extreme bending and forming without cracking. 
High dielectric strength, except under high humidity, 











TOUGH, RESILIENT, STRONG. How long has it been since you examined 
the unique properties and wide range of C-D-F fibre grades? Vulcanized 
Fibre is arc resistant, mechanically strong, non-corroding, half the weight 
of aluminum. Repeated moistening and drying in forming insignificantly 
alters the nature, structure or quality of the fibre. 


A BIG, RELIABLE SOURCE. C-D-F does business with the largest tonnage 
users of sheet, rod and tube fibre in the world. This means good deliveries, 
good prices, reliable products for every new customer. You deal with a 
materials engineer, a C-D-F man who knows how to give you the most 
value in Diamond Vulcanized Fibre. If you want to improve design, 
simplify purchasing, speed production, use Diamond Fibre and the facili 
ties of C-D-F. Write for new Diamond Fibre catalog DVF-55, free test 
samples, or send us your print for quotation, 


MECHANICAL PROPERTIES OF DIAMOND VULCANIZED FIBRE 

















SHEETS RODS 
Sheet thickness, tube Bone Diamond Insulation* TUBES Bone Commercial 
Property wall or rod diameter Grade & Commercial Grades Grade rede 
CW LW CW LW 
Up to 4%” 6500 8500 6000 8000 6500 8500 8000 
Tensile Strength Over 4 to 6000 8000 5500 7500 6500 8000 7500 
—sdlUltC“‘i‘ i‘“‘é‘;O.:OOOT Dl 5000 7000 Ss ar 7000 
Flexural Strength Up to 4” 13,000 15,000 12,000 | 14,000 15,000 14,000 
rs 0UlC”t~ti‘“‘i‘ ‘(“‘i‘( a el SI ae | 11,000 Tagen F* 1 one 13,000 
} | | 
Compressive & Up to %” 10,000 
Axial Strengths Over % to 9000 
All thicknesses or diameters! 30,000 20,000 | 8000 | 6,000 

















NOTE—* Tensile strength only. 


RESIN-IMPREGNATED FIBRE 


Only C-D-F supplies Vulcoid in sheets, tubes, rods, and fabricated 
parts. Made from Diamond Vulcanized Fibre that has been uni- 
formly impregnated with a special resin, Vulcoid is a material ap- 
proved and identified by the Underwriters’ Laboratories as Class A 
Insulation. Natural greenish-tan in color, it is economical, easy to 
machine and punch. Property-wise, Vulcoid is an intermediate grade 
between Commercial Fibre and XX phenolic Dilecto. 


WAUIK@@) [DN - = = = = = = = = = = = ee ee ee ee eee 


ontact 
“ 


USES: (requiring arc resistance and mechanical streng‘ } 
and connector panels, knife switch arms and guides 
spacer bushings; (requiring dielectric strength and n 
ance)—electrical fixture insulation, wiring devices, si 
acles; (requiring moisture and arc resistance )—mot 7.99 
former lead bushings and terminal blocks. Write for : 
and test samples. 


hector 


resist 


CONTINENTAL-DIAMOND FIBRE 










































MODERN PLASTICS THAT HELP INDUSTRIES SAVE MONEY! 
a HIGH HEAT INSULATION | 
ons sagee)y ee 8 8 8 8 oe Ue Ue Ue Ue Ue Ue UG Ue Ue Ue UD. UG UG UG UG OU OU Ue. UG OU OU UG OU. UG UG 
ce and : 
oo OUTSTANDING PROPERTIES | 
isture- HEAT RESISTANCE: Due to the noh-flammability and high heat DIELECTRIC STRENGTH: The dissipation factor and dielectric 
sistance of [eflon,* it easily meets both Class B and Class H, AIEE constant of Teflon laminates are both extremely low over a wide 
Jes j standards for maximum hot spot insulation temperature. Teflon-coated frequency range. From 60 to 100 megacycles. the dissipation factor 
es in- slass fabric laminates withstand 250 C. continuously and up to 300°C. range is between .005 and .0005, and the dielectric constant ranges from 
NEMA ntermittent|y. One factor which influences the heat resistance of Teflon 2.8 to 2.5 when measured in a field perpendicular to laminations. As 
h rods ; that there is no apparent degradation from oxygen, which has a corona will slightly degrade Teflon, care should be taken in designing 
utlines jefnite degrading effect on silicone materials. parts used at voltages over 2500. Sharp corners and other contributing 
*Du Pont Trademark factors to corona should be avoided. 
—, MOISTURE RESISTANCE: A Teflon laminate has gee mae zero 
water absorption and its electrical properties are little affected after CHEMICAL INERTNESS: Resistant to hot corrosive salts and 
a. long exposure to high humidity. Teflon is unaffected by fungus and most concentrated acids. Pure Teflon is unaffected by all known chemical 
ling cemperature changes. Not only has it lower moisture absorption than agents, excepting molten alkali metals and, under specia! conditions, 
Ped any other laminate known, but it tends to repel water . . . retaining fluorine and chlorine trifluoride. Glass-supported Teflon, when exposed 
high surface insulation resistance properties even under extreme humi- at cut edges, is affected only by those chemicals which attack glass. 
dity conditions. Otherwise, its properties remain the same. 
FORMS: C-D-F molds, machines and processes Teflon into the forms 
a you need . . . wasupported or pure Teflon sheets and tapes, fiber glass Write now for 8-page Technical Folder T-52 with samples. Call your 
cloth supported sheets and tapes, metal clad stock for printed circuits, C-D-F sales engineer who will explain C-D-F's technical and pro- 
cing jiaphragm sheet stock, gaskets, packing, release materials, tubes duction facilities for providing you with Teflon . . . industry's most 
eg and rods. promising plastic! 
mined PIRAL TUBING Se ee eee SS ee ee ee ee ee ee ee ee ee ee ee ee oe 
anized ' 
weight 
atte GOOD DIELECTRIC STRENGTH . LOW DIELECTRIC LOSS PROPERTIES 
GOOD MECHANICAL STRENGTH & MOISTURE RESISTANCE 
nnage C-D-F is a dependable source of supply for all of your coil form spiral tubing needs. Uniform 
veries, high product quality is maintained by rigid standards of manufacture. C-D-F offers vou fabricating 
vith a skill, backed by exacting technical and inspection control. A recent C-D-F development is Grade 
most 5 Constant Torque Tubing for use in coil forms. After the threaded iron tuning cor is inserted 
esign, and finally adjusted, you obtain the same stable torque rating. Constant Torque features: exact 
facili internal threading . . . every thread engaged. 3-point contact with core prevents binding ana 
¢ test permits positive tuning and re-tuning. Outer surface of tube has no weak spots, no external 
embossing to cause cement leakage. Available in lengths up to 14"’ to take .248"' to .250"" cure 
with 28 threads per inch and also 6-32, 8-32 and 10-32 screw sizes. Write for samples. Grade 5 
Tubing is also custom-fabricated by C-D-F in conventional shapes to accommodate other sizes 
— of tuning cores. C-D-F produces spiral tubing in grades to meet most requirements. Use the Grade 
Selector Chart when requesting samples and additional information. Write for folder ST-53 
al 
C-D-F SPIRAL TUBING SELECTOR CHART 
) —— os Ml AB = oe 
) AVAILABLE GRADES C O » D 
IMPREGNATED 
) 1 General Electrical and Mechanical Grade. O 
) 1A Electrical and Mechanical Grade—Special Punching. O C-D-F has special know-how, 
2 Mild Stapling, Riveting, and Post Forming Quality. O extensive plant for producing 
2A Intermediate Fabricating and Stapling Quality. O superior mica insulation. Only 
3 Severe Stapling, Riveting, and Post Forming Quality. O " the finest mica splittings are 
5 Constant Torque and Formed-to-Shape Coil Form Tubing. O 9 used; cov erage 1s completely 
6 Special for High Humidity Applications. O leak-proof with improved 





6A Extra Hard, High Strength Tubing. O 

7 Soft Varnished Kraft Tubing O CJ Ci) 

7A Hard, Rigid Rectangular Tubing. [) CJ 

8 Varnished Diomond Insulation—Tubing. O 

9 “Deflection Coil” Tubing. O 

10 Larger Size, Heavy Wall Tubing for Mechanical Uses. O 


strong binders used. America’s 
largest users of mica products 
rely on C-D-F for uniform, 
high-quality Micabond tapes, 
sheets, segments, tubing, “'V"’ 
rings, slot liners. To build a 






UNIMPREGNATED 
better motor, to get more 
steak 20 Special Wound in Specified Combinations of kraft paper, fish insulation value, specify Mica- 
| oe oe bond. Write for new Micabond 


O 
ctor 21 Plain Kraft Paper Tubing, O LC) CL) 


sist 22 Plain Diamond Insulation Tubing. O catalog M-55, oomgien, soaneal 
cept 23 Plain Chipboard Tubing. © cal asd. 

rans- O Round y Formed ond Notched 

V-55 © Formed (fluted shape) [] Ci) Squore, Rectangular 


~CONTINENTAL-DIAMOND FIBRE 
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PLASTICS FOR EVERY PURPOSE FROM ONE BIG SOURCE 
THREE HIGH-HEAT TAPES 








St] CELORON 


Celoron of laminated or molded-macerated cotton fabric- 


base construction is used extensively for industrial and 


automotive timing 


cotton fabric or paper is used for many mechanical and 
structural electrical applications. Celoron is una‘fected 
by rapid temperature changes, may be used continuously 
at 225 to 250°F. It has high impact strength, excellent 
resistance to heat, oil and water, many chemicals. Both 


laminated or molded Celoron is easily machined. 


gears 





Celoron 





SALES OFFICES 


BALTIMORE 14, MD. 
3019 Oak Forest Drive 

BIRMINGHAM I, ALA 
American Life Building 

BOSTON SALES OFFICE 


NOrthfield 5-0964 
3-6131 
Granite 2-2150 


1245 Hancock St., Quincy 69, Mass. 


BUFFALO 3, N.Y 

Ellicott Square Building 
CHICAGO 11, ILL 

1201 Palmolive Building 
CLEVELAND 14, OHIO 

550 Leader Building 
DAYTON 2, OHIO 

221 Third National Building 
DENVER 2, COLO 

260 Denver Club Building 
DETROIT 2, MICH 

443 New Center Building 
FT. WORTH 7, TEXAS 

3414 Camp Bowie 
HARTFORD SALES OFFICE 


W Ashington 3929 
DElaware 7-6266 
Cherry 1-5220 
Adams 4291 
AComa 2-2236 
TRinity 5-0335 
Fannin 3335 


Hartford-Jackson 9-0397 


15 Harding St., Wethersfield 9, Conn. 


HOUSTON 4, TEXAS 

3514 Crawford Street 
INDIANAPOLIS 5, IND. 

709 E. 38th Street 
MILWAUKEE 2, WIS 

828 N. Broadway 
MINNEAPOLIS 2, MINN 

610 Plymouth Building 
NEW YORK 17 

290 Madison Ave., Room 


Capital 5525 
Hickory 9803 

BR 1-2980 

Atlantic 3388 
MUrray Hill 6-0870 


501 


CONTINENTAL-DIAMOND FIBRE Pr 


GEARS 


These gears, pulleys 
and discs are all Celoron 
which finds wide usage 
in textile and printing 
machinery. Build silence 
into your product with 
Celoron gears. Write 
for Celoron catalog with 
horsepower ratings 


OMAHA 3, NEBR. ATlantic 6548 
110 N. 40th St. 
PHILADELPHIA DISTRICT SALES OFFICE 
Bridgeport, Pa. 
PHOENIX, ARIZONA 
P.O. Box 1587 
PITTSBURGH 21, Pa. 
309 Shields Bidg. 
RICHMOND 22, VA. 
101 Oronoco Avenue 
ST. LOUIS 17, MO. 
2683 Big Bend Bivd. 
SPARTANBURG, S.C. 
834 Hayne St. 
TULSA, OKLA. 
204 S. Cheyenne St. 


Norristown 5-0800 
Alpine 8-7893 


Churchill 1-0969 
Richmond 3-2210 
Mission 5-2253 
Spartanburg 3-6397 


5-6189 
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C-D-F SILICONE TAPES for AIEE Class H Electrical Insularix Available 
in Varnished Fiberglas cloth and Silicone rubber-coated Fiberglas cloth, Resistant 
to high temperatures. High dielectric strength. Write for Technical Bulletins 
#47 and #52 and new Flexible Insulation catalog. j 
C-D-F TAPES OF TEFLON* withstand 500°F. Practically zero water absorption - 
Sold in 100% Teflon film or Teflon glass-fabric-supported. Used for wrapping | bind 
field coils, wrapping cables subject to abrasion of undercar blast. Write fo [iO 
Folder T-52 with samples. bolym 
C-D-F MICABOND TAPES are used for insulating motor and generator armature - 
and field coils. Flexible. Wide range of sizes and backings. Write for new Mica. d st 
bond Catalog. Call the C-D-F sales engineer listed below—he's a good man dhesi 
to know! Du Pont trademark 
prepal 
ists f 
MOLDED INDUSTRIAL PLASTICS nd re 
ee ee ee ee ee ee ee pt ele’ 
jissolv 
SHEETS cae 
From laminated stock, fabric-based phenolic-impregnated Celoron can be furnished in 
sheets, cut pieces, blanks and rings machined from sheet stock. For gear applications 
idler and spur gears, and cams), it is normally identified by two black lines. See An 
molded-macerated Diiecto C grades for mechanical applications requiring toughness plus impact strength oth 
MOLDED amina 
Celoron can be molded to close tolerances for both mechanical and electrical applica- §™ 
tions Rugged, dimensionally stable, readily machined, Celoron is a dependable Mack, a 
material; remember C-D-F has both the men and equipment to handle “big run’ fg. & 
molding requirements. 
Colors: Golden mottled brown or black. natch 
10Nn, a 
iques 


INSULATION Bbc mn 


This diesel contact con- 
anks, 





troller drum assembly 
uses two C-D-F products: Madom: 
Celoron drum body, ural 
drilled and broached, 
Diamond Vulcanized olorec 
Fibre between fingers of Hprown. 


the brass contact plate. 













Ar 
mon Marcel 
Pacific Coast Representative body 
MARWOOD LIMITED bolyes| 
SAN FRANCISCO 3, CALIF. Hemlock 1-789 M9 par 
357 Ninth Street 

SEATTLE 4, WASH. Elliot 4747 mank, F 
1714 First Avenue, South , | 
PORTLAND 4, ORE. Beacon 5123 mmmluced 
209 S.W. First Avenue maet $00 he br 


LOS ANGELES 13, CALIF. 

320 East 3rd Street blastic 
Canadian Representative 

DIAMOND STAT® FIBRE CO. OF CANADA LID 

46 Hollinger Rd., Toronto 13, Ontario, Canado 


Fibr 
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CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC Liamet 
NEWARK 29, DELAWARE ated 


PLANTS 

NEWARK, DELAWARE 
BRIDGEPORT, PENNSYLVANIA 
SPARTANBURG, S.C. 
VALPARAISO, INDIANA 
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Executive Offices: NEWARK, DELAWARE 
Export Department: Bridgeport, Penna., 
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Recer. Developments 
An acrylic type emulsion (Binder 
p12, Rohm and Haas Co.), used as 
binder for giass preforms and mats, 
orms a hard, water-white thermoset 
bolymer upon the evaporation of 
ater at elevated temperatures. The 
smulsion has excellent mechanical 
d storage stability and excellent 
,dhesion to glass fibers. It is easily 
prepared by diluting with water, re- 
ists fow at elevated temperatures, 
»nd resists discoloration when dried 
»t elevated temperatures. It is not 
Hissolved by styrene and other or- 
fanic-solvents during molding. 


A modified phenolic coated glass 
joth (“B” stage) for the general 
aminating trade is available in roll 
orm in various degrees of drape, 
ack, and flow (Trevarno F92, Coast 
[fg. & Supply Co.). Vacuum bag, 
atched metal die, cellophane ten- 
ion, and pressure bag molding tech- 
iques have been used to convert 
his material into fishing rods, fuel 
nks, pipe and ducting, honeycomb 
adomes, tooling, and other struc- 
ural parts. When cured, the straw- 
colored cloth changes to. a dark- 
brown, rigid, high strength laminate. 


A new delivery truck (United 
Parcel Service) has an - all-plastic 
body (Lunn Laminates, Inc.). The 
bolyester-glass unit is constructed of 
9 parts, and includes the gasoline 
ank. Production models will be pro- 
huced by the vacuum bag technique. 
he brown color is inherent in the 
plastic parts. 


Fibrous glass-reinforced plastics 
tigh-pressure cylinders (Taylor- 
Wharton Iron & Steel Co.) have 
been made for Wright Air Develop- 
ent Center, United States Air 
ore; cylinders with a 4-in. outside 
ameter by 20 in. long were fabri- 
ated by winding eight strands of 
crous glass yarn simultaneously on 
suitably shaped core. The weight 


' a completed cylinder is almost 
% less 


‘a | an a steel cylinder of the 

Cenith Pla Co. 

varan Chemical Co 

“icronics ; 

ra grap! immarizing Recent Developments 
velere were prepared by the editors. 


‘ding Reinforced Plastics 


o ding Reinforced Plastics 


by M. BRUCKER*, P. LEVY*, S. GOTTLIEB*, R. STEINMANT, and S. S. OLEESKY* 





Courtesy Molded Fiber Glass Body Co. 


Reinforced plastics boat hull is 
matched metal molded in 700-ton press 


same size. Gunfire tests with both 
.50 caliber and 20-mm. projectiles 
were passed successfully with no 
shattering of the vessel. 


>» By using a néw hollow molding 
technique (Commonwealth Plastics 
Corp.), odd-shaped reinforced plas- 
tics products, large or small, can be 
molded in one piece. This molding 
process results in products with ex- 


_cellent ‘surface finish, uniform color- 


ing,.and high strength. The process 
makes short runs economically fea- 
sible in many cases and brings sav- 
ings in materials costs on small odd- 
shaped items. 


» A versatile sealing tape (No. 579.6 
Polyvinyl Film Sealer, Presstite En- 
gineering Co.) replaces metal forms, 
gaskets, rings, and C-clamps in her- 
metically sealing the polyvinyl al- 
cohol blanket or bag used in vacuum 
bag molding of polyester-fibrous 
glass laminates. The light green, 
odorless tape is permanently soft, 
will not flow at 300° F., and is non- 


staining, non-bleeding, and non- 
toxic. 
» Glass-filled polyester molding 


putty (Waldor Enterprises) is used 
in the fabrication of glass reinforced 
parts where molding difficulties are 
encountered with standard methods. 





Putties are easily molded into ir- 
regular shapes even where rapid 
changes in cross section occur. 


>» Improved colored polyester gel 
coats (Duolite #362, Chemical Proc- 
ess Co.) for polyester glass rein- 
forced layups or moldings are strong, 
fast setting, and good leveling coat- 
ings for use against the mold to give 
a permanent, dense color finish. 


>» A method has been developed for 
making molds that are good for from 
50 to 500 pieces and that can be de- 
livered in six weeks or less—some- 
times three weeks (Philip A. Der- 
ham & Associates, Inc.). Mold 
materials may be steel, beryllium, 
lead, Kirksite, or brass. 


>» Molds for short runs in either 
thermoplastic or thermosetting ma- 
terials (Dayton Rogers Mfg. Co.) 
are reported to reduce cost to about 
15 to 25% of that of conventional 
molds. 





es of one of the various 
methods available for molding rein- 
forced plastics is usually a function 
of required physical properties and 
final cost. Strength, heat resistance, 
weight, tolerances, and the like will 
largely determine selection of mate- 
rials which, in turf, ‘may dictate 
type of molding. Further, piece price 
must not be increased beyond eco- 


nomic practicality by amortization , , 


of mold costs. Often these factors 
require careful analysis to select the 
technique that is* nost sound. fabri- 
cation-wise and“economically. 


Contact Molding 

As the name implies, contact 
molding involves the fabrication, of 
reinforced plastic parts without the 
use of pressure. It may involve the 
application of heat or may be done 
at room temperature. This proce- 
dure is usually applicablegto large- 
area moldings, such as automobile 
bodies, reinforced plastics boats, and 
prototype moldings of large size. 

In contact molding operations, a 
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cavity (female) mold is generally 
used. The reinforcing material, usu- 
ally glass mat, chopped fibers, or 
woven cloth, either pre-impregnated 
or dry, is laid into the mold. If dry, 
the impregnating resin is applied 
with brush, spatula, or spray gun to 
obtain uniform and complete wetting 
of the reinforcing material. Contact 
between the layers is insured by 
rolling cr working out entrapped air 
by hand, and the mass is permitted 
to cure, either with room-tempera- 
ture catalysts or by the application 
of limited heat. 

The advantage of this method of 
molding is in the low cost of molds 
which may be of plaster, cast phe- 
nolic, wood, sheet metal, or rein- 
forced plastics. The choice of mold 
materials will depend on the need 
for extended use. Disadvantages lie 
in the low dimensional accuracy 
available, and the fact that parts 
will usually not achieve highest 
strength possible from the materials, 
particularly at elevated tempera- 
tures. 


Bag Molding 

A method of producing reinforced 
plastics parts that has gained wide 
use is that of bag molding. The pro- 
cedure is similar to that utilized in 
contact molding, but more intimate 
contact between the layers of the 
laminate is obtained by the use of a 
flexible bag for applying pressure. 





Céurtesy Steiner Plastics Mfg. Co., Inc. 


The bag used to provide contact 
pressure may be a vinyl, rubber, 
polyvinyl alcohol, or any similar im- 
permeable, flexible sheet. It is norm- 
ally tailored to the approximate 
shape of the mold. After completion 
of the part layup, as described for 
contact molding, the bag is laid over 
the wet reinforcement and edge- 
sealed to the mold. This may be 
done in one of several ways. Ring 
clamps, caulking compounds, etc. 
may be used to provide an air-tight 
closure around the entire periphery 
of the bag. 

Pressure on the bag may be ob- 
tained in one of three ways: 1) 
evacuation of air from the inside, 
permitting atmospheric pressure to 
exert an external force over the 
entire bag area; 2) application of 
pressure to the outside of the bag, 
as in an autoclave or pressure cham- 
ber; or 3) a combination of vacuum 
and pressure. The choice of method 
will be dictated by the amount of 
pressure required for cure. 

In bag molding, a_ separating 
agent, such as cellophane, should be 
placed between the bag and the part. 
“Bleeder” strips of burlap, felt, or 
industrial mat are positioned within 
the bag to permit a flow of air to the 
exhaust ports without creating air 
locks or “bridges,” which would cre- 
ate an area of little or no pressure 
with a consequent lack of inter- 
laminar bond. 


in manufacture of reinforced plastic toy car body, flexible bag is laid over the fibrous 
glass lay-up in the mold and pressure is applied to expand the bag against the lay-up 
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A variation of the ag moldin 
technique frequently used is 
“breakaway” or “was! out.” Aty 
cal example of a par‘ peiillens 7 
this method is an ai: duet, whid 
may be of rectangular shape wif 
complex bends and/or tapering seq 
tions. Obviously, such a shape cay 
not be integrally produced in 
female mold by the bag method, R, 
moving the cured part from a m; 
mandrel would normally be impos 
sible. Hence the “breakaway” , 
“washout” is indicated. An expend 
able mold of plaster or low-meltin 
alloy is fabricated. The impregnate 
reinforcing material is wrappe 
around the mold, and the entj 
assembly is placed in a vacuum bs 
After cure, the part is removed frog 
the bag and the plaster is broke 
away or the alloy melted 
washed out, leaving the requira 
shape. 

Advantages of bag molding |i 
largely in the ability to fabricat 
parts with complex contours. 
tooling is less expensive tha 
matched molds and will permit 
production of void-free parts sino 
the laminate may be observe 
through the transparent bag whi 
evacuating excess resin and air. 


Vacuum impregnation 


For the production of parts b 
this technique, matched molds a 
required. Since high pressures a 
not normally used, the male a 
female molds may be made of ca 
phenolic resins, glass-reinforca 
plastics, or metal. The tools shou 
be designed with resin troughs 0 
reservoirs at their lowest point. A 
outlets are designed at the highe 
point on the tools. 

In practice, the mold is prepar 
for use by cleaning and careful a 
plication of a good mold releas 
agent. This is probably the most 
portant step in the entire procedur 
since resin flow through the mo 
will wash away a poorly appli 
parting compound. 

After the release agent has bed 
applied, the dry reinforcing fabr 
or mat is placed in the mold as 
quired and the male-female pa 
are brought together. Next, the pré 
pared and activated resin is pour 
into the trough or reservoir, and 
vacuum is applied to the ports at! 
top of the mold. Alternately, if 
reservoir is sealed, it may be pre 
surized and the upper ports le 
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Here’s a remarkable example of miniaturization 
. . made possible mainly through the use of printed 
circuits and transistors. This diminutive radio weighs a 
scant 12 ounces, complete with battery. Yet, it has 
good tone, is selective, and delivers plenty of volume. 
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Here’s the printed-circuit board used in thé Regency 
. . made with Richardson T-725 copper-clad INSU- 
ROK. Engineers of I.D.E.A., Inc. of which Regency 
is a division, laid out the circuit. Croname, Inc.* 
Chicago, took it from there.<. printed the complex 
circuit on Richardson T-725 copper-clad INSUROK, 
then etched it. Restilts: a lightv-eight, compact, effi- 
cient,circtiit . . tedious, time-consuming wiring elimi- 
nated . . faster assembly. 


Many grades of Richardson laminate INSUROK 
are available copper-clad on one or both surfaces. 
We invite your inquiry. 















*Here’s what Croname has to say about T-725 cop- 
per-clad INSUROK, “Quality is superior . . service 
good. And Richardson gives us helpful engineering 
assistance.” 









Ask for descriptive bulletin, 
“INSUROK Copper-Clad Laminates.” 












RICHARDSON 
Laminated and 


Molded Plastics 


The RICHARDSON COMPANY 


FOUNDED 1858 
2747 Lake St., Melrose Park, Ill. (Chicago District) 


SIX PLANTS: Melrose Park, lil. @ Indianapolis, Ind. 
New Brunswick, N. J. @ Newnan, Ga. @ Tyler, Tex. ¢ Ogden, Utah 


SALES OFFICES IN PRINCIPAL CITIES 
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Does 

your 

structure 

require 

great strength 

and light 

weight? Extreme 
rigidity? Insulation 
properties? Curved 
sections? Flat panels? 
Perhaps a HONEYCOMB 
sandwich structure is what 
you're looking for. 
HONEYCOMB COMPANY of 
AMERICA, Inc., and HONEY- 
COMB STRUCTURES CO., Inc., 
trailers two of America’s largest producers, 
can supply you with honeycomb 

core, panelling, adhesives, or with 
complete assemblies (assuring a 

single source of responsibility ). Our 
engineering staffs are at your service. For 
detailed information, contact nearest plant. 


7 — HONEYCOMB STRUCTURES CO., Inc. 


5510-M W. 102nd St. + Los Angeles 45, Cal. 


HONEYCOMB CO. of AMERICA, Inc. - 


3-M Burroughs St. + Bridgeport 8, Conn. 
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' CUSTOM MOLDERS OF 
= oh EMO LO Larger Reinforced Plastic Parts 


Arctic Sleds Camera Case 


Aerial Delivery Containers Golf Caddie Body 


CHEMOLD can design molds and fabricate components 
or finished items on a volume basis in large presses 
for you. WRITE FOR AN ESTIMATE ON YOUR JOB. 


mT EMOLD COMPANY 


2000 Colorado Avenue, Dept. E, Santa Monica, California 











open. In either case, + 


pressur 
head causes the resin : ise in ma 
mold, impregnating th: einforcing 
material and forcing the air out of 


the exhaust ports. Clos: control of 
resin gel time, viscosity, cto. is re. 
quired to assure complete impregna- 





Courtesy Owens-Corning Fiberglos Co, 
Resin-impregnated preform, shaped to 
the contours of a laundry tub, is 
placed in press prior to molding 


tion before solidification and poly- 
merization of the impregnant. 

As the resin content of parts made 
by vacuum or pressure impregna- 
tion tends to be high, some strength 
sacrifice may occur. However, the 
application of this technique has 
been widespread and large items can 
be produced by this method. 


Matched Metal Tooling 


Where a high rate of production 
must be maintained, with close tol- 
erances held consistently, none of 
the previous methods of fabrication 
is adequate, For this, only matched 
metal tooling will suffice. 

Machined or cast mating molds 
are fabricated to the tolerances re- 
quired. The molds may be of either 
the “open-flash” type or the “semi- 
positive shear” type. The former, 
generally of aluminum, Kirksite, or 
steel, has no positive closure, so that, 
although adequate pressure is ap- 
plied to the molded part, the edges 
require finishing operations after 
molding. The second type consists o 
matched steel or Meehanite tools 
with a hardened shear edge. This 
combination produces a molded 
piece that requires a minimum 
finishing trim or clean-up. 

In matched-die molding, ‘he m4 
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ut of Superb equipment, laboratories, and years of 


ol of LAST Cc IMPREGNATED MATERIALS experience are your assurance of finest quality 
P 


§ re. and lowest cost. 
gna- for molding and laminating 





PHENOPREG CUSTOM MOLDED FIBERGLASS-REINFORCED PLASTICS | 
Phenolic impregnated papers, cotton and : ; ; 
gloss fabrics for N.E.M.A. industrial grade Our completely equipped custom molding department is at your service 


to produce glass-reinforced polyester parts. Such parts offer you: 
Light weight ¢ Excellent strength characteristics * Ease of cleaning 
Brilliant, permanent, molded-in colors * High corrosion resistance 
¢ Ability to withstand temperature extremes * Choice of textures « 
Heavier design of cross sections when needed. Take advantage of our 
extensive background in research, product design, tooling and produc- 


laminates, molded parts, helmets, tubes, 
gears, filter media, tubular glass fishing rods, 
and many other specialized applications. 





PHENOPREG LP tion. Regardless of the size or shape of the molding you require, we 

can produce it for you. Send parts, prints, or details of your problem 

Polyester impregnated glass fabric and mat for prompt engineering recommendation and a firm quotation, with- 
for low pressure molding of aircraft parts out obligation to you. 


and tools, or other applications where high 
strength, light weight and ease of forming 
are required. 








FABRICON PRODUCTS 





is Co, 
ed to ee MB ” A DIVISION OF EAGLE-PICHER COMPANY 
b, is Melomine resin impregnated patterns, soli 1721 WEST PLEASANT AVENUE e RIVER ROUGE 18, MICHIGAN 


colors and overlay grades for decorative 








iding laminating. Complete range of patterns and 
colors and special overlays available. PLANTS LOCATED AT: 
RIVER ROUGE, MICHIGAN . LOS ANGELES, CALIFORNIA 
oly- Impregnating @ Coating @ Fiberglass Molded Products 
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Id here's always a lively market for used plastics Molded to Your Specifications 
processing equipment. One of the prime movers A new plant .. . with the most modern “a 
her pes ee ; ; equipment .. . an experienced staff of 
“7 of this “second hand—first quality” machinery is the engineers and molders stand ready to 
1er, Classified Advertising Department of Modern Plastics. —e ; 
a Write us about custom molding your i 
, , “Classified” f eB T product on a volume, low-cost basis .. . 
nat, Jassined rates, for either buyers or sellers, are in matched metal molds. Prompt at- 
ap- very reasonable. For complete information and rates, tention shall be given to all requests | 
ges ; i if for quotations. 

write to us " “lace: 4 : Spon : 
a rite to us, or refer to the “classified” section itself, Let Plastic Products Corporation help 


sal in any issue of MopERN PxastIics. you to design your product for the 
effective utilization of fiber glass rein- 



















als forced plastics. a 
’ Classified Advertising Department a) — 
ed — & 

f ¥ i... iomtae ON a 
MODERN PLASTICS PLASTIC PRODUCTS CORPORATION | 
1a- 575 Madison Avenue New York 22, N.Y. P.O. Box 857-C, Cleveland, Ohio 
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IS THE FIRST CHOICE 
high pressure decorative laminate 














Fabricated in one of America’s newest and most modern plants. 
Every operation skilfully controlled to produce the very finest 
laminates. Available in Four Basic Types 

DECARLITE —The modern decorative plastic sheet lami- 
nate for surfacing dinettes, counters, bars, sink tops, furni- 
ture, school desks—wherever a durable, decorative surface 
is required. In many decorative designs and colors, including 
exclusive new wood-grains. Available in GLOSS or DULL 
RUBBED finish. 

DECAFORM —Decorative DECARLITE in postforming 
grade. Can be formed to inside, or outside, contours by ap- 
plication of heat and forming pressure. 

DECAFLEX —Decorative DECARLITE in a low caliper, 
formable grade for applications where bending at room 
temperature is required. 

| M d DECABOARD —Decorative surfaced hardboard for ap- 
| age plications requiring a rigid type panel such as occasional 
i b y furniture, headboards, display panels, etc. 
| 
| 


























DECAR PLASTIC CORPORATION 
| Manufacturing 
| [| 1212 N. Central Park Ave., 1322 University Ave., 
Chicago 51, Illinois Middleton, Wisconsin 
| 
aa ira 
| °19 
| if \ And NELCO “know-how” means an 
experienced team making metal-clad 


and unclad Plastic Laminates for the 
electrical “and electronics industries. 


| ) ¢ Epoxy—Glass-Cloth 
} ¢ Epoxy—Synthetic-Fibre Cloth 
¢ NEMA-grade Phenolics 
¢ Polyester—Glass-Mat 
(Ol from 0.005” up, clad one or both 
sides with Copper and other metals, 
by the NELCO durable bonding pro- 


ee 99 rabl 
ai cess. We proudly invite your inspec- 
tion of our research, development, 


and quality-control facilities. 





NEW ENGLAND LAMINATES CO., INC. 


16 UOFKRE LANE STAMFORLT CONNECTICUT 


DAvis 4-418] 
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terials of fabrication can be classi. 
fied into four groups: 1) «+ lay-up 
2) preform, 3) pre-in -regnated 
sheet, and 4) premix compound. pre-iM 
Wet Lay-up of Wove: Fabric or mat, | 
Mat—Reinforcing material js im- form 
pregnated outside the mold ang MamBAgi™ 
placed in the cavity while wet. The into th 
mold is closed, heat and pressure and the 
are applied, and the part is cured Prem 
In mat molding, the molds are fre. techniq 
quently kept hot, and a relatively quently 
rapid cycle is used. Where fabrics “00P,” 
are used, it is often necessary to terms, 
start with cool molds to permit taj- the mo 
loring and fitting before gelation of Iaggeo™PY 
the resin. fibers, 
Preform Molding—In this tech- materia 
nique, chopped glass fibers are col- paste 8 
lected on a screen formed to the Mamg!0 P'’ 
shape of the desired part. Usually 
the fibers are collected in a chamber 
with the preform screen rotated on Cons 
a turntable through which air is Magtional 
drawn. An emulsified resin is added of rein 
to the fibers as a binder to hold lw F 
them in place during subsequent Chart § 
handling. After heat-curing of the informs 
binder, the glass preform is stripped panes. 


from the screen and placed in the Hyg ™na 
“Pro’ 


dies,” | 
mcs 32 
“Toy 
42, 203 
“Pros 
mN PL 
“Nev 
bodies, 
(Aug. 
mN PL 
“Bus 
glass-r 
B. W. 
(Aug. 
‘Rei 
Polyester resin is flowed into trough Havila 
surrounding male mold on which fi- 1954. 4 
brous glass cloth has been laid up. ‘Gla 
Vacuum applied at ports on top of valid 
female draws resin up between molds 


put, in 
forceme 
resin, ' 
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Courtesy Celanese Corp. of Americo 









(June 
“Nev 
Plastic 
1954) . 

“Rec 
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Plastic 
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mold. At this point, a measured 
amount of catalyzed (and, if desired, 
pigmented or filled) resin is pourec 
into the mold. The halves are then 
closed and the cure cycle accom- 
plished, usually in from 1 to 10 mn 







depending on part, size anc thick- - k 
ness. Typical production parts ar 
chairs, housings, bathroom acces ™). 
sories, and safety hats. | es 

Pre-impregnated Sheet Molding— Blass~ 
This method is similar to we’ !ay-¥? | 0 (1 
Laminates and Reinforced Pastis Mold 
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f using a dry rein- 
subsequently adding 
t is tailored from a 


but, jnstea 
forcement . 


ood 4d fabric or rolled 
a purch:sed in ready-to-use 
and relatively tack-free. 
again, the part is tailored and laid 
nto the mold, the mold is closed, 
snd the res cured. 

Premix Com pound Molding—The 
chnique of using premixes, fre- 
quently known as “gunk molding, 


“gop,” and by other vernacular 
terms, involves the insertion into 
the mold of a weighed amount of a 
compound made of resin, chopped 
thors, and filler. If necessary, the 
material may be handled like a 
yaste and spread through the mold 
) provide better distribution. 
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Molding Reinforced Plastics 





LUNN LAMINATES, INC. 
Reinforced Plastic 
Custom Molder 


offers you 
a complete specialized engineering service 
—from design through production— 
Facilities include press, contact, bag and 
diffusion molding equipment. 


All-plastic delivery trucks molded 
by Lunn for United Parcel Service. 


Diversified Product Experience: 


@ Aircraft parts e Cab and truck bodies e Sports car body parts 

e Baby carriages e Chemical tanks e Trays 

e Bathtubs e Marine units e Plus many other consumer, 

e Boats e Radomes military and industrial products 


Lunn Laminates, Inc. 





Executive offices and main plant: Huntington Station, N. Y. 


Telephone: Huntington 4-7200 








POLYESTER USERS 


USE POLYPLASTEX hg / 


MOLD RELEASE AGENT 
POSITIVE RESULTS! NO DISCOLORATION! EASILY APPLIED! 


®@ Recommended by resin manufacturers 

® Most economicai 

© One application lasts for several cycles 

® Does not affect lacquers used in coating or decorating 


POLYPLASTEX 595 Prices 


_1 gallon — $5.00 5 gallons — $4.00 per gal 


50 gallon drum — $3.50 per gal 


SPECIAL sample order '/, pint — $2.00 prepaid 


POLYPLASTEX UNITED, INC. 


441 Madison Avenue New York, N. Y. 
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Sandwich Constructions 


Recent Development 


» Two adhesives for fabricating 
honeycomb sandwich construction 
(Minnesota Mining and Mfg. Co.) 
provide a bond with sufficient 
strength to satisfy the functional re- 
quirements of sandwiches in second- 
ary structures. One, a thermosetting 
adhesive (3M Adhesive, Formula 
EC-1177), is superior in tensile 
strength, resistance to temperature 
extremes, flexural strength, and dy- 
namic and dead load. The other, an 
elastomeric type (3M Adhesive, 
Formula EC- 1357), is used where 
high peel strength is important. 





A SANDWICH construction con- 
sists of a relatively thick, low- 
density core bonded between two 
thin, high-strength faces or skins. 
The construction is generally used 
to provide a very stiff panel of mini- 
mum weight for optimum utilization 
of structural material, and which 
may be either purely functional or 
functional-decorative. A sandwich 
panel may ke 50 times as rigid in 
bending as a homogeneous sheet of 
skin material weighing an equivalent 
amount. A purely functional appli- 


“Fairchild Guided Missile Div., Fairchild En- 
gine and Airplane Corp. 

Paragraphs summarizing Recent Developments 
and References were prepared by the editors. 


cation is an aircraft radome; a func- 
tional-decorative application is a 
handsomely figured bar top, door, 
or bulkhead. Core materials include 
honeycomb; balsa wood; cellular 
cellulose acetate; foamed polysty- 
rene; cellular rubber hardboard; 
isocyanate, silicone, and phenolic 
foams; sawdust board; and others. 
Honeycomb embraces _ reinforced 
plastics, metal foil, and paper con- 
structions. Faces or skins include 
reinforced plastics, metal, plywood, 
or other high-strength sheet mate- 
rial. Any possible combination of 
core and skin material may be em- 
ployed, depending upon the desired 
end product. Any high-strength ad- 
hesive or adhesive system that is 
compatible with both face and core 
may be used for bonding. 


Core Materials 


Core materials may be classified 
according to two general types: the 
first embracing those that are shaped 
from pre-expanded blocks or sheets; 
the second embracing those that are 
expanded to final shape between ac- 
curately positioned skins. Honey- 
comb and cellular cellulose acetate 
are examples of the first type, while 
isocyanate and phenolic foam-in- 
place materials are examples of the 
second type. 

Honeycomb core materials are 


Airplane tail, made with sandwich materials, weighs 2/3 as much as comparable metal 


unit without any sacrifice in strength. Both face and honeycomb core are reinforced plastics 


Courtesy Zenith Plastics Co. 
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by J. A, 
manufactured 1) by aclering eure f 
or partially cured, thin eo 
sheets of plastic, paper, or metal ¢ 
gether with supplemental adhes 
to form a construction consisting ¢ 
cells (generally hexagonal) 
are similar in appearance to ¢ 
comb of the honey-bee; or 2) b 
bonding thin flat sheets tygethe 
with staggered strips of adhesive 
then expanding the sheets to for 
the cell structure. Physical ay 
structural properties vary with cel 
size, shape, and thickness of the cell 
wall, as well as with materials, 
Prefoamed materials, such as cel 
lular rubber hardboard, foam sty 
rene, and cellular cellulose acetat 
are formed by volatile, gaseous, o 
chemically active additives which 
produce tiny, multitudinous ga 
pockets during the molten stage an 
which persist after hardening, 
The foamed-in-place core ma’ 
rials—such as isocyanates and ph 
nolics—expand through release o 
gaseous condensation by-products o 
through chemically active additives 
Expansion generally occurs at room 
temperature, or slightly above, from 
a viscous, liquid mixture. Postcur 
ing at higher temperatures is gener- 
ally necessary for development 0 
optimum properties. 


Sandwich Fabrication 


Two general methods are em- 
ployed for fabricating sandwic 
structures. The first, and most com- 
mon, method consists of prefabri 
cating skins and cores separately 
then bonding the parts together. In 
timate matching of surfaces is im 
portant tc assure uniform hig 
quality in the finished article. In the 
case of flat panels, this implies closé 
uniformity in thickness within ea! 
individual stratum. Curved panels 
require a misfit tolerance of no more 
than a few thousandths of an incl 
between mating parts when * 
sembled under light pressure in 0! 
der to assure satisfactory bondin¢ 
Cores are machined to correct siz 
and shape or expanded to the co" 
rect final desired size and shape 
the initial core manufacturing 
eration. Plastic skins are prepa! 
by premolding to correct size ® 
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The most sensitive ‘nose’ 


in the world... 


Hidden in the nose of the F102, Convair’s ultra- 
sonic delta wing, land based jet fighter, are those 
highly sensitive electronic miracles of science 
that protect and guide it unerringly to its des- 
tination of national defense. 


A critical part of these vital instruments of war- 
fare is the reinforced plastic radome produced 
by Zenith Aircraft. 


ZENITH AIRCRAFT 


Because of Zenith skill and exclusive produc- 
tion techniques, these defenders of our country 
and of the peace of the world can function un- 
failingly, regardless of temperature, altitude, or 
climatic conditions. 


“Futures Unlimited,” a brochure picturing these 
Zenith activities, is available on request to... 


gardena, calif. 


division of Zenith Plastics Company 


WORLD’S LARGEST PLANT PRODUCING REINFORCED PLASTICS FOR AIRCRAFT 
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shape or by molding directly over 
the preformed core. Metal skins are 
preformed by conventional metal- 
working operations. Scrupulous 
cleaning of metal skin bonding sur- 
faces prior to assembly is extremely 
important. Densified surface layers 
of foam-type core materials should 
be removed. Adhesive or adhesive 
combinations are then applied to 
surfaces and the skins and cores 
bonded under pressure. Adhesives 
may be of the room or elevated cur- 
ing temperature variety; they should 
have excellent fillet forming char- 
acteristics for bonding honeycomb 
core materials. 

The second general method of 
sandwich fabrication consists of ex- 
panding and adhering the core in- 
side prefabricated and positioned 
skins and reinforcing structures; 
this is known as the “foaming-in- 
place” method and is generally ap- 
plied in the manufacture of intricate 
aircraft structures such as radomes, 
where accurate preshaping of core 
material is very expensive. 

Necessary reinforcements for at- 
tachment and concentrated load dis- 
tribution are usually molded as in- 
tegral parts of the sandwich panel. 
These consist of higher-density edge 
strips of wood, plywood, plastic, or 
light metal, and sometimes of lo- 
calized bushings or inserts of similar 
materials in the central regions of 
the panel. Such reinforcements may 
be installed after the basic sandwich 
is molded. 

Thin sandwiches of single curva- 
ture can frequently be molded from 
flat skin and core stock. Complex 
curved shapes usually require pre- 
forming of one or both. A molding 
pressure of 60 p.s.i. or less is gener- 
ally suitable for sandwich fabrica- 
tion. Vacuum bag or autoclave 
methods are suitable for the first 
method described above, particularly 
for large and/or complex shapes. 
The foamed-in-place method nor- 
mally requires rigid, matched dies 
for high-strength sandwiches. Heat 
is generally applied during the as- 
sembly operation by steam, hot 
liquid or oven, autoclave, or electri- 
cally heated dies or blanket. 


Design Considerations 


Sandwich panels are used to pro- 
vide high “specific stiffness,” i.e., a 
high value for “EI/weight” per unit 
area. This is accomplished by two 
thin, widely spaced skins with a 
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Courtesy Bakelite Co. 
Sandwich-type building panels consist 
of aluminum faces bonded to phenolic 
resin-impregnated paper honeycomb core 


relatively high modulus of elasticity 
held rigidly in position by the low- 
density core. Basic strength charac- 
teristics are provided by the facings. 
The core need provide only sufficient 
strength to resist interlaminar 
shear, compressive loads applied 
normal to the surface, and tensile 
loads necessary to stabilize facings. 
For design purposes, the honeycomb 
sandwich panel may be analyzed by 
using existing plate techniques, con- 
sidering no load to be carried by the 
core in the plane of the panel and 
no contribution to the moment of 
inertia by the core. It is possible to 
develop the full strength of the face 
material in properly designed and 
constructed sandwiches. The most 
efficient sandwich panels utilize 
honeycomb cores, in which the best 
strength-weight ratios for cores are 
available. 

Sandwich panels are efficient 
structurally in the intermediate 
range of panel thicknesses. For very 
thick panels, other types of stiffen- 
ing devices may weigh less than 
thick cores. 


Properties and Applications 


Physical, chemical, and electrical 
characteristics are dependent upon 
the individual properties of skins 
and core. Sandwich panels are gen- 
erally only slightly affected by am- 
bient temperatures, humidities, and 
other environmental conditions 
found on or near the earth’s sur- 
face. Most sandwich compositions 
can be rendered fungus resistant, if 
not inherently so, and resistant to 
prolonged immersion in water. High- 
temperature resistance is determined 
by the critical resistance of either 


face, core, or asse sly : 
High-temperature se. . ai 
be expected to Vary trom approx} 
mately 150 to 500° F. dependin 
upon composition, siross level», 
duration. Low-temperature seca 
ance of plastics sandwiches jg ch, 
acteristically excellent. Pati, 
characteristics are generally tho 
of the facings, unless cores ar 
heavily stressed in shear, 

Sandwich panels are character; 
tically good thermai insulators, wif 
foamed resin cores of very low den 
sity, e.g., foamed polystyrene a, 
urea. Sandwiches of fibrous gl, 
and plastics throughout are good ¢ 
excellent electrical insulators, 

Addition of fire retarding agen 
to inexpensive paper-base hone 
comb makes an ideal material {, 
prefabricated panels for the build 
trade. 

Among early applications { 
sandwich structural panels we 
such aircraft components as 1a 
domes, floorings, skin stiffeners, par 
titions, and control surfaces, whe 
weight savings offset the early hig 
cost of such structures. The use « 
this construction is rapidly spread 
ing to other fields and to date 
seen application in the constructior 
of refrigerator walls, shipping con 
tainers, truck and trailer bodies 
lightweight doors, boats, and barge 
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omewhere in your plant there’s a man who 
5 might have done a better job if one of these 
articles from recent issues of MODERN PLASTICS 
had been brought to his attention. Engineers, 
moldmakers, designers, chemists, plant man- 
agers and other members of the production 
team depend on MODERN PLASTICS to bring 
them information on the latest techniques and 
practices which are being developed in all 


quarters of the fast-changing Plastics Industry. 


If any of your key people are not getting copies 
of MODERN PLASTICS regularly, enter subscrip- 
tions for them right now. This way you can be 
sure they will quickly learn of every significant 
advance in plastics methodology. In compari- 
son with the wealth of useful data each issue 
contains, the cost of an individual subscription 
is trifling. The rate is $6 per year in the United 
States and Canada; $10 in Pan America; $15 in 
other countries. The annual Encyclopedia Issue 


is included in the subscription price. 


MODERN PLASTICS 


A Breskin Publication 


575 Madison Avenue New York 22, N.Y. 
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Survey of Film and Sheeting 


Recent Developments 


>» Nylon in film form is now avail- 
able in three types. One (Nylam 63, 
H & R Industries) is soluble in iso- 
propyl and ethyl alcohols, but has 
good resistance to lubricating oils 
and gasoline. The others (Nylam 101 
and 31) are insoluble in common 
solvents, alkalies, dilute mineral 
acids, and most organic acids. These 
types are unaffected by petroleum 
oils and greases at temperatures as 
high as 300° F. Acids such as lactic 
acid in milk, photographic solutions, 
etc., have little or no effect on these 
films. They are also available lami- 
nated to various paper, fabric, foil, 
and film materials. 


}» Two new fibrous glass-reinforced 
polyethylene tapes (Scotch Brand, 
Minnesota Mining & Mfg. Co.) may 
lend themselves to unlimited rein- 
forcing and sealing use in industry. 
The two tapes—one pressure sensi- 
tive (No. 875) and one heat sealable 
(No. 877)—were developed to rein- 
force the plastic panels of weather 


*Morrison-Gottlieb, Plastics Public Relations Con- 
sultants. 

Paragraphs summarizing Recent Developments 
and References were prepared by the editors. 


balloons. At present, the tapes are 
used by the woven wire and silk 
screen industry for edge reinforce- 
ment and by the construction indus- 
try to reinforce lightweight plastic 
tarpaulins. 


» Calendered rigid vinyl sheet 
(Bakelite Co.) with improved sur- 
face finish is available in thicknesses 
from 0.005 to 0.040 inch. The im- 
proved surface finish and thickness 
make the sheet competitive with 
other plastics and with metal for 
many applications. Improved light 
stability makes the new rigid sheet 
useful for lighting fixture applica- 
tions. The flat sheet may be deco- 
rated so as to achieve excellent un- 
distorted register when vacuum 
formed. Complex shapes have been 
formed with as little as 8 sec. pre- 
heat time. 


> Plastics sheet can be formed into 
contoured bubble packages by a new 
technique (Valentine Forming Pro- 
cess, Kontoor-Pak, Inc.). New prin- 
ciples for heating and forming sheet 
make possible faster production and 
better detail. The 90° flange inherent 


Polyethylene film is treated by irradation in experimental high-energy electron 


generator; such treatment imparts several thermosetting qualities to the material 


Courtesy General Electric Co. 
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in products made by other forming * p 
(seuon, 


processes can be rolled under to a ae 
controlled width and used as a im “ 
for a closure or as a surface for wre 
mounting display pieces. peether 





ing proc 
>» A new shrinkable polyethylene “ can 
(Durethene Corp.) has all the quali.agWhen 
ties of standard polyethylene films Mmmbe form 
except that upon exposure to solu- ood, ™ 


tions of at least 212° F., it shrinks immer can | 
and molds to the contour of the item 


packaged within. Vin 

Polyvi 
> Irradiated polyethylene tape (G-£ hloride 
Irrathene 201, Chemical Develop. ange 0 
ment Dept., General Electric Co.) SiMmost fle 
stabilized for continuous use at tem- Millan impo 
peratures ranging from 105 to 125° HM the v 
C., was developed for use as insula- $end she 
tion on circuit breakers. is impor 

the viny 
>» Rotogravure printed saran wrap ear OF 


(Printon Corp. in cooperation with iad she 
The Dow Chemical Co.) is available $iiigreases, 
for packaging meat products. The Meals, an 
wrap is a shrinkable type, single Hiadso w: 
wound saran film 0.0005 to 0.001 in. HiiMfexible 
thick. It is completely impervious HiMent fol 


and increases shelf life of the pack- @iiMtear str 
aged product. very gi 
rigid fo 


» Ready-made vinyl (Krene, Bake- These 
lite Co.) ribbon-ties (Rapid Ribbon HiMeount 

Corp.) can be snapped around pack- chloride 
ages in 5 seconds. The elastic ribbon tate fil 
stretches and returns to its original @jdecorat 


size and shape. The ribbon is avail- Hjjitems | 
able in a variety of colors to height- Hidust co 
en the eye-appeal of the package. and ple 

cards @ 


> One-mil extruded vinyl film The 
(Vitafilm, Goodyear Tire & Rubber Mites it 
Co.) for textile packaging is tough coverin 


and economical, with excellent Hjjphonog 
printability, and can be handled Gi vertisir 
easily on most wrapping machines light f 
with minor conversions. The film ducts, ; 
can be heat-sealed to make strong Thes 
film-to-film welds that are not ai- Bijj"n-ri 
fected by high or low moisture con- formul 
ditions. It is also recommended for Quiren 
packaging paper products, industrial be ma 
and hardware items, toys and novel- Hjj™n-to 
ties, and other products. Mas 

“UOrIC 
> Vinyl film (Ultron, Plastics Div. Pound 
Monsanto Chemical Co.) avail- #& pl; 


able in 72-in. widths. Th: wider Bij Mper 
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Unplasticiz d polyvinyl chloride 
4] be produced in 4- by 8-ft. sheets 
gilon, Seiberling Rubber Co.) by 
inating calendered sheets of the 
terial. The sheets can be joined 
gether by a special “hot gas” weld- 
xg process. Tubes, pipes, rods, and 
-< can be produced by extrusion. 
men heated, the vinyl sheets can 
» formed into various shapes with 
yd, metal, or composition molds, 
or can be blown like glass. 


Vinyl Film and Sheeting 
Polyvinyl Chloride and Vinyl 
hloride Acetate Copolymer—Wide 
nge of hardness, running from 
nost flexible film to rigid sheet, is 
an important factor—but just one— 
in the volume use of this vinyl film 
nd sheeting. Unlimited color, too, 
is important, and also the fact that 
he vinyl can be formulated window 
ear or darkest opaque. Vinyl] film 
nd sheeting are resistant to oils, 
greases, acids, alkalies, most chemi- 
als, and many solvents. They are 
iso waterproof. In non-rigid, or 
fexible form, this vinyl has excel- 
lent folding and flexural life, good 
fear strength and stretchability, and 
very good abrasion resistance. In 
rigid form, the vinyl is tough. 

These are the properties that ac- 
cunt for the use of polyvinyl 
chloride and polyvinyl chloride ace- 
tate film in both protective and 
decorative packaging, in textile 
items like rainwear, curtains, and 
dust covers, in inflatables like balls 
and play ponds, and in rigid playing 
cards and lamp shades. 

The heavier sheeting finds mar- 
iets in upholstery, flooring, wall 
‘vering, industrial tank linings, 
phonograph records, road signs, ad- 
vertising displays, | windshields, 
light fixtures, partitions, industrial 
ducts, and tanks, 

These vinyls, in both rigid and 
ton-rigid form, can be specially 
‘mulated to meet special use re- 
urements. For example, they can 
be made non-flammable as well as 
non-toxic. 

Polyviny! chloride and vinyl 
thloride acetate resin are com- 
Pounded with such other ingredients 
® plasticizers to impart elastic 
Moperties, stabilizers to prevent 


‘uvey of Film and Sheeting 








Courtesy Celanese Corp. of America 


Advertising booklet is made up of several transparent acetate sheets upon which the 
various components of a pole-type transformer have been printed. As sheets are 
turned, different parts of the transformer are removed, affording a “visual dis-assembly” 


darkening and discoloration, and 
pigments and lubricants. By exact 
and careful balancing and blending, 
film and sheeting can be produced 
with an optimum combination of 
such properties for a given use as 
tensile strength, elongation, tear 
strength, low-temperature flexibil- 
ity, good hand, resistance to flame, 
age, water, and solvents, and lack 
of color migration, plasticizer exu- 
dation, taste, or odor. 

Both the film and sheeting are 
readily fabricated by standard 
methods and are heat sealable by 
high-frequency or other techniques. 
Surface decoration is easily accom- 
plished by silk screening or roller 
printing, using vinyl inks. They can 
be continuously coated, printed, 
laminated, and embossed by high- 
speed methods. 

The use of this type of vinyl film 
and sheeting is limited for certain 
applications requiring extreme 
weather resistance and low-tem- 
perature flexibility. Also, its resist- 
ance to moisture vapor transmission 
is not as high as other films. 

Vinylidene Chloride Copolymers— 
The special properties of vinylidene 
chloride copolymer (saran) film are 
notably low gas and water vapor 
transmission rates, an unusually 
high degree of transparency, self- 
extinguishing characteristics, and 
exceptional chemical resistance. 


These are all put to good use in the 
packaging applications that are the 
principal outlet for this type of 
vinyl film. For example, because of 
saran’s low gas and water vapor 
transmission rates, this film is used 
where packaged goods need to be 
preserved at a given moisture level 
or need to be preserved in an oxy- 
gen-free atmosphere. Examples of 
this latter use are goods packaged 
in inert gases or in a vacuum. 

Packaging applications extend 
from the commercial food packaging 
of cheese, candies, processed meats, 
nuts, cereals, dried fruits, and pow- 
dered milk to household wrapping 
of frozen meats, fruits, and vege- 
tables; of silver to keep it from 
tarnishing; of woolens for moth pro- 
tection; and of wet paint brushes. 
Saran film is also used as an electri- 
cal insulation in television yoke coil 
insulators, as underground pipeline 
wrapping to protect against corro- 
sion, and as a drum liner material. 
In laminated form this film is used 
in packaging shampoo. Because of 
its low gas permeability, it is not 
recommended for use in packaging 
materials that must breathe. 

So far as fabricating and decorat- 
ing is concerned, vinylidene chloride 
copolymer film can be electronically 
sealed and printed by any of the 
commonly used methods. 

Recent developments include a 
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double-wound film which, because 
of its double thickness, provides a 
better gas barrier, yet is more flex- 
ible than a single layer of the same 
total thickness. A film with im- 
proved low-temperature flexibility 
and higher shock impact strength 
has also come on the market. 

Polyvinyl Acetals—The most im- 
portant member of this vinyl group 
is polyvinyl butyral which is used 
as the interlayer between two sheets 
of glass in automotive and aircraft 
safety glass. 

Vinyl-Nitrile—This type vinyl is 
a blend of polyvinyl chloride and a 
type of synthetic rubber produced 
by the copolymerization of acryloni- 
trile and butadiene. The non-toxic, 
greaseproof qualities of this vinyl- 
nitrile film make it a good package 
for margarine and other food prod- 
ucts. It finds other uses as bale 
wrapping for GR-S, for oil storage 
tank diaphragms, as camel-back in- 
terfacing, and as upholstery and 
luggage covering. 


Polyethylene 


This is the material that the plas- 
tics industry believes will be the 
fastest growing of all the various 
types of film. One of polyethylene 
film’s most important properties in 
the perishable packaging field is lw 
moisture vapor transmission and 
high air and carbon monoxide trans- 
mission. This minimizes the danger 
of the product spoiling. 

For frozen foods, the low moisture 
vapor transmission and flexibility of 
polyethylene film at low tempera- 
tures offer a needed combination 
of packaging properties. Low cost 
also contributes to polyethylene’s 
potential in packaging. This favor- 
able cost factor is not just a matter 
of raw material price. It derives 
from polyethylene’s low specific 
gravity which gives a larger yield 
per pound, the fact that no additives 
or further processing of the resin 
are necessary, and the ease with 
which it can be fabricated. 

Besides its use in bags and wrap- 
ping, polyethylene film can be lami- 
nated to paper and foil for packag- 
ing dry materials, made into liners 
for bags and drums, and used for 
electrical insulation tape. 


Chlorotrifluoroethylene Polymer 


The outstanding properties of 
monochlorotrifluoroethylene resin 
are low gas transmission, low vapor 
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transmission, and extremely low 
moisture absorption. The uses of 
this plastic as film and sheeting are 
in such special applications as dia- 
phragms, gaskets, and infra-red 
windows. So far as processing is 
concerned, heat sealing must be 
used in the fabrication of this plastic 
and, at the present time, the film is 
relatively difficult to print. 


Styrene and Modified Styrene 


The new developments in poly- 
styrene for film and sheeting relate 
for the most part to further im- 
provement and greater emphasis on 
high-impact modified styrene. The 
sheeting affords low water absorp- 
tion which results in good dimen- 
sional stability, excellent electrical 
insulating properties, toughness, 
and retention of this toughness at 
low temperatures. Low material 
cost per pound is combined with a 
low specific gravity which leads to 
greater yield per pound of plastic. 

The principal fields of use of sty- 
rene-rubber copolymer sheeting are 
in durable goods for such component 
parts as TV receiver masks and 
refrigerator inner door liners, in 
vacuum formed rigid packages, in 
advertising displays and holiday 
decorative effects, and in toys, nov- 
elties, and housewares like model 
train tunnels, game boards, cutlery 
trays, and picnic plates. 

Oriented polystyrene sheeting is 
finding an outlet in lighting fixtures, 
luminous ceilings, air conditioner 
parts, and Venetian blinds and tapes. 
The biggest potential outlet for this 
plastic film is in packaging. 

Polystyrene sheeting is relatively 
easy to fabricate and the formability 
of the styrene-rubber copolymers is 
reported to be excellent, using 
established heat-forming techniques 
like vacuum forming. Silk screen- 
ing, lithography, and metallizing 
gives latitude in surface decoration. 
The flat sheets can be preprinted be- 
fore forming. 

This type of film and sheeting has 
limitations for extended outdoor 
use; also, it should not be used 
in contact with petroleum or other 
hydrocarbon solvents. 


Cellulosics 


Cellophane—The 300,000,000 Ib. of 
cellophane produced annually make 
this film the most widely used of 
all. Over 50 different types are pro- 
duced, but the volume is in the 






moistureproof grade. __ this 
resistance to the pass: _ 


y 
Ue. 


of Moisty 


and gas as well as ‘ - {ilm’s Sad 
sealing properties are ic to a coat 
ing usually based on © combinatio, 


of cellulose nitrate, resins, anj 
waxes. 

Cellulose Acetate—}'.. both ace 
tate film and sheeting, vackaging : 
the largest outlet. For example, the 
film is used for wrapping meats anj 
vegetables; the sheeting, for displa 
boxes and containers. However, in 
dustrial uses are growing. Acetat, 
film is employed for movie an 
safety film and for magnetic record 
ing tape. Protective covers for books 
are another application. Acetajs 
sheeting is going into inexpensive 
glazing materials, the graphic a 
separator sheets for polyester pan 
els, and gold stamping foils, In 
creased quantities are being use 
for eyeglass frames. 

Acetate is tough, colorful, heat re 
sistant, and has good dimensiona 
stability. This latter property is im 
portant in materials used in windo 
boxes. The material’s sparkle and it 
availability in any degree of trans 
parency are other packaging assets 
Since cellulose acetate film is gas 
permeable, it can be used to wrap 
fresh products that must “breathe. 
However, a limiting factor for some 
uses is its water vapor transmissio 
characteristics. 

Both the film and sheeting are 
easy to fabricate and do not have to 
be annealed before forming. Surface 
decoration is also simple. Preprint- 
ing and silk screening are often used 
as a means of decoration and the 
sheeting may be embossed. 

More and more of the sheeting is 
being processed by vacuum forming 
a method that has made possible the 
construction of new types of pack- 
ages, displays, and product parts at 
lower cost. Cost, incidentally, is ¢ 
limiting factor in the use of cellulose 
acetate for some purposes. 

Cellulose Acetate Butyrate—Uses 
for butyrate film and sheeting reflect} 
the special properties that this mate- 
rial has in addition to those it shares 
with acetate. The film, for example 
is used in laminations on paper {0 
waterproofing and on wire for poul- 
try and greenhouse windows. Thesé 
applications make use of butyrate 
ability to be formulated with great! 
improved outdoor weathering PrP 
erties. Typical of products made 
with the cellulose acetate butyral 
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heeting « °° displays, advertising and 
jecorative signs, and explosion vent 
windows 

Ethyl  ellulose—Ethyl cellulose 
sheeting s ares many of the qualities 
of acetate. and in addition is ex- 
tremely ‘ough and remains flexible 
over a wide range of temperatures. 
its high gloss and excellent clarity 
fnd use in rigid transparent cos- 
metic boxes and comb and brush 
packages. Its resistance to most ed- 
ible fats and oils makes ethyl cellu- 
lose sheeting suitable for refrigera- 
tor trim. Other uses are in lamp 
shades, furniture, trim, advertising 
displays, photo albums, envelopes, 
and pass books; a large volume is 
being supplied to manufacturers of 
three-dimensional movie glasses. 

Methods of processing ethyl cellu- 
lose sheeting include drawing, scor- 
ing, die cutting, punching, folding, 
and pleating. It is, however, difficult 
to heat laminate or heat seal. 

Cellulose Nitrate—Nitrate sheets 
are made by being sliced from a 
large block because the material is 
too highly combustible to be pro- 
duced by other means. This same 
factor forbids its use in applications 
where high heat or an open flame 
might be encountered. 

Nitrate sheeting not only has a 
wide color range but it can be made 
with almost any mottled effect. It is 
also tough, water resistant, color- 
fast, tasteless, flexible, and resistant 
to the corrosive action of inks. 


Acrylics 


Partitions, glazing, skylights, and 
lighted ceilings are the big growing 
uses for acrylic sheeting. Outdoor 
displays and signs are other signifi- 
cant markets. All of these applica- 
tions make good use of acrylic’s re- 
sistance to weathering, its light 
weight, strength, shatter resistance, 
and full range of non-fading colors. 


Applications 


In all three of the principal mar- 
kets for film and sheeting—packag- 
ing, textile uses, and signs and dis- 
plays—plasties afford important ad- 
vantages. Among the many types of 
plastics film and sheeting there is at 
least one that will meet any pack- 
aging use condition. Some block 
passage of both moisture and gas; 
others block the passage of moisture 
Vapor but are gas permeable; ‘still 
others allow the passage of both 
moisture vapor and gas. 


Survey of Film and Sheeting 


For textile uses, plastics film and 
sheeting offer the advantages of easy 
cleaning, long wear, variety of sur- 
face texture, and an unlimited range 
of colors. 

For signs and displays, these plas- 
tics can be formed to almost any de- 
sired shape; they are colorful, dur- 
able and, in the types which are used 
outdoors, exhibit good weathering 
characteristics. 
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READY-TO-OPERATE TREATING MA- 
CHINES for large or small scale produc- 
tion available for ali types of articles. 


HOW TO PROCESS 
POLYETHYLENE 
for printing or gluing 


Treatment of all articles made of | 
polyethylene by the Kreidl Process | | 
gives molders, extruders and printers 
a simple, low-cost method for making 
the surface receptive to inks, paints 
and adhesives. Patented under U.S.P. 
2,632,921 and 2,704,382, this heat and 
flame treatment can be applied be- 
fore or after printing. 











More than 70 licensees enjoy these ad- 
vantages in treating moldings, bottles, 
pipes, film and laminates: 


®@ Low cost, high speed, simple control 

® Treatment separate, or in line with print- 
ing, extrusion or molding process 

® Decoration permanent, withstanding the 
Scotch tape test 


All usual printing methods can be 
applied. Decals and labels will per- 
manently adhere. Injection molded 
articles—containers, covers, vials, toys, 
etc.—can easily be decorated by print- 
ing, spraying, gluing. Special water 
emulsion adhesives that are fast set- 
ting and permanent can be used. 


For information, describe type of operation 
and write to 


THE KREIDL 
CHEMICO-PHYSICAL CO. 


U. S$. and Canada inquiries fo: 


81 East State Street, Columbus 15, Ohio 


Foreign inquiries fo: 


Engerthstr. 169, Vienna 2, Austria 
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Tensile stress-strain curve for ‘““Mylar’’ polyester film. 
This is a typical “‘Mylar’’ stress-strain curve measured at a 
constant rate of elongation (100% per minute) on an Inston 
TT-B Tensile Tester. ‘“‘Mylar’’ is the strongest of all plastic 


film. 


Motor insulation that’s 7 times tougher—a 
complete new insulation system for form- 
wound coils uses new Du Pont “‘Mylar’”’ in 
combination with “‘Dacron’’ polyester fiber 
and varnishes. The remarkable tensile and 
dielectric strengths of ‘‘Mylar,” plus its un- 
usual thermal and chemical properties, are 
essential to the superior performance of the 
new insulation system. 
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temperature range. 


For precision drafting, scribing and repro- 
duction work, this specially coated film uses 
Du Pont “Mylar” as the base. ““Mylar’’ is 
extremely tough, flexible, transparent, free 
from fibers, not affected by age, and dimen- 
sionally stable, insuring exact register at all 
times.Thestrength and flexibility of “Mylar” 
also make for easy handling, shipping and 
storing. 


MYLAR 
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Thermal stability of ‘““Mylar.”’ Above is chart showing 
change of tensile strength with change in temperature, One 
of the outstanding characteristics of ‘““Mylar’’ is that its 
physical and mechanical properties are retained over a wide 





Interior design improvements in late-model 
cars are made possible by Du Pont “Mylar.’ 
This new, remarkably strong plastic film is 
metalized, bonded to other materials, and 
embossed, to make a glittering variety of 
tough, decorative side-door-panel inserts, 
seat-welt trim, package-tray covers and kick 
panels. And designers estimate the cost of 
these new panels is only 40% of the cost of 
the materials replaced! 


POLYESTER FILM 
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Variation of insulation resistance with temperature. 
Comparing ““Mylar’’ with other commonly used commercial 
dielectrics, reveals the outstanding insulation resistance of 
this new film over a very wide temperature range — —60°C. 
to 150°C, 
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Effect of heat aging at 100°C. in silicone 200 oil. These 
three charts show the slight property changes of “‘Mylar’’ 
under accelerated aging conditions. This is one example of 
the remarkable resistance of ‘‘Mylar’’ to thermal degradation. 
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No limits now on the use of metallics in any 
fabric! Metallic yarns made from ‘Mylar’ 
are non-tarnishing, can be used with any 
fabric . . . permit machine washing, dry- 
cleaning, dyeing, ironing. Costs run lower, 
too, because of the high yield per pound of 
“Mylar.” These new yarns are offered by 
leading manufacturers of metallics. 


HOW ABOUT YOUR 





Improved magnetic recording tape made 
with “Mylar” is offered by leading tape 
manufacturers. The high tensile strength of 
“‘Mylar” permits thinner and stronger tapes. 
Exceptionally resistant to moisture and tem- 
perature extremes, the new tape is longer- 
lasting . . . easier to store. It also offers 
outstanding dimensional stability. 


Increased production up to 46% is reported 
for switchboard-wire-insulating machines 
using “‘Mylar.’”’ This amazing film has one- 
half the thickness but twice the tensile 
strength of the material formerly used —and 
tests show a three-to-one improvement, after 
humidity exposure, for the insulation made 
with ““Mylar.’’ What’s more, it reduces the 
outside diameter of the finished wire by 
approximately 5 mils. 


PRODUCT? 


E. I. du Pont de Nemours & Co. (Inc.) 


| 

| Film Department, Room 1PM, Nemours Bldg., Wilmington, Del | 

Above are listed only a few of the properties and appli- Please send me sample and further information on ‘‘Mylar’’ poly- | 
cations of new Du Pont “Mylar” polyester film. This ag . 
glimpse of the engineering possibilities opened by ““Mylar” | Name ty 
may stimulate you to consider this new plastic film for | j 
your own product. For detailed information on the proper- : ee . | 
‘ies of “ Viylar” and the ways which industry has used it . Street___ 7 
a e products and cut costs, mail the coupon. Let | ee este l 
8 knoy | { 


vhat applications you have in mind. 





























Making Film and Sheeting 


T sien are many varieties of films 
and sheetings marketed by the plas- 
tics industry today. Variables are 
the chemical nature of the plastics, 
flexibility of the film or sheeting, 
physical and chemical resistance, 
electrical properties, and dimen- 
sions, particularly thickness. Nu- 
merous methods of processing film 
and sheeting and related coated and 
laminated constructions employing 
a film or sheeting are in use. 
Plastics that are processed into 
films and sheetings include cellulose 
derivatives, polyvinyl chlorides, 
polystyrene, polyethylene, acrylics, 
polyesters, high styrene rubber, 
polyvinylidene chlorides, nylon, 
polyesters, and modified rubber 
types. Plastics films cover products 
that range from soft rubber-like pli- 
ability to rigid glass-like hardness. 
They may be transparent or opaque 
and may exhibit a virtually unlim- 
ited range of colors. Plastics film 
and sheeting is made with a wide 
range of physical, chemical, and 
electrical properties and proper se- 
lection will provide films or sheeting 
to meet an almost unlimited com- 
bination of functional requirements. 
Films and sheetings are available in 
thicknesses from less than 0.001 in. 
*Textileather Div., The General Tire and Rubber 


Co. 
References were prepared by the editors. 


up to multiple-layer sandwich con- 
structions of practically any thick- 
ness specification. 

Plastics are processed by various 
techniques into films and sheetings. 
Casting is used to produce thin films 
by depositing the plastic from a 
volatile solvent on a suitable sur- 
face and drying. Another casting 
process is used to produce thick 
sheets by casting a polymerizable 
mixture of the plastic in suitable 
trays or forms and allowing it to 
polymerize to a solid sheet before 
removal. Extrusion is used to pro- 
duce thin or thick films or sheeting 
by forcing heat-softened plastic 
through a suitable slit or die and 
cooling the sheet so formed to main- 
tain desired finished dimensions. 
Calendering is used to produce thin 
or thick films or sheeting by rolling 
heat-softened plastic between roll- 
ers to achieve a desired thickness. 
Other plastics film or coating proc- 
esses are related to, or a modifica- 
tion of, these three basic methods. 


Film Casting 


One of the older methods of 
manufacturing plastic films but still 
in wide use today, casting has its 
counterpart in the coating field for 
coating paper, textiles, and other 
webs. The plastic base material and 


Set-up for solution-casting cellulose acetate film. The plastic solution is filtered, de- 
aerated, and controlled for viscosity before being deposited on moving wheel or belt 
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by M. ©. RADCLFRES 


modifiers, such as plasticizers, sta. 
bilizers, and colors, are dissolved or 
dispersed in a suitable solvent 
vehicle in a suitable mixer that may 
or may not be heated depending 
upon the nature of the particular 
plastic. The plastic solution so made 
is usually filtered and de-aerated 
and controlled for viscosity before 
being deposited as a wet film on q 
large moving wheel or belt. The 


actual coating is usually done with: 


a knife, although many specially 
designed coating heads use a modi- 
fied knife principle. The wheel or 
belt travels through an oven zone 
where the solvent is evaporated. 

The casting wheel is preferred to 
a casting belt where extremely 
high-quality film is needed, such as 
in photographic film, but the casting 
belt is a more productive method 
because a longer casting surface is 
readily available. Thicker films are 
cast on belts rather than wheels be- 
cause of drying problems. The cast- 
ing process is, in general, economic- 
ally limited to the production of thin 
films. 

The process of casting films from 
organosols and plastisols is a modi- 
fication of the solution-casting proc- 
ess. Here the plastic is not dissolved 
but only dispersed in the vehicle. 
Film formation is achieved by fus- 
ing the discrete dispersed particles 
with heat while still on the casting 
wheel or belt. 

Many cellulose derivatives, vinyls, 
nylon, and rubber derivatives have 
been processed into film by a cast- 
ing process to form thin, usually 
transparent, more or less flexible 
film. 

Although the operation is rela- 
tively simple, the equipment re 
quirements of a casting process are 
expensive. To be economically feasi- 
ble, solvent recovery is important. 
The productivity of such operations 
from the point of view of speed is 
less attractive than other film proc- 
essing methods. 


Casting Sheets 


Thicker cast plastics sheets 4 
made by a process in whic! a par 
tially polymerized solution of plas- 
tic in a monomer is cast in a laye 
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to a contr d thickness and, under 
sntrolled .onditions, allowed to 
polymerize ©" harden into a sheet. 
The metho nay be used with either 
hermoplas. s or thermosets and 
nay or my not include fillers, fi- 
pers, glas’ wool, and fabrics em- 
pedded in |e sheet. Sheets made by 
this techn. que may be further 
formed anc or cured by vacuum or 
pressure / yming or die molding. 
Plastics processed in this manner in- 
dude acrylate and methacrylate and 
rigid and flexible polyesters. 


Extruding 


Extruders are used to process 
plastic film through slotted or an- 
nular dies. In general, thicker films 
are processed through slits; thinner 
ones are extruded through annular 
dies and the tube so made is ex- 
panded with air to stretch and orient 
the film to improve its strength. 
Most plastics must be prepared for 
extrusion by formulating with plas- 
ticizers, lubricants, and_ stabilizers. 
Many suppliers, however, market 
plastics ready for extrusion. 

A typical film extrusion operation 
requires some type of premixing or 
blending to incorporate modifying 
agents and colors. The extruder it- 
self is a relatively inexpensive and 
compact piece of machinery. Dies 
for the extrusion of film are one of 
the more complex features of the 
extrusion business. Binding tapes, 
weltings, and various small dimen- 
sioned sheet forms are particularly 
adapted to this type of processing. 


Calendering 


Probably the most productive 
method of processing film and sheet- 
ing is calendering. The equipment 
requirements are expensive and in- 
clude much preparative and han- 
dling machinery in addition to the 
calender. A wide variety of materi- 
als and individual formulations of 
material may be calendered into 
‘lm. Calendered sheets for uses 
such as shoe soling and flooring are 
prepared from blended rubber and 
styrene plastics and asphalt. 
th a typical calendering opera- 
“on, a vinyl formulation is com- 
pounded in a blender which may or 
may not be heated and, after a suit- 
able mixing cycle to achieve homo- 
senity, is discharged batchwise into 
. Banbury mixer which, in turn, dis- 
Charges by conveyor into a roller mill 
“at serves as a reservoir to keep the 
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Various methods are available for dry extrusion of film through slotted dies (generally 
used for extruding thick film) or through annular dies (used for extruding thinner film) 


plastic in the hot doughy state for 
feeding to a calender. Color is 
usually added in predispersed form. 

The many combinations of han- 
dling and mixing equipment used to 
feed calenders include extruders, 
mills, and even multiple Banbury 
installations, depending upon the 
calender throughout; calendering 
should always be considered as a 
continuous operation. Most calen- 
ders used for making plastics film 
or sheeting are three- or four-roll 
machines with provision for precise 
adjustment of the distance between 
the rolls and for precise control of 
the heat in each individual roll. 


High productivity is one of the 
salient features of the calendering 
process. A wide variety of products 
ranging in thickness, flexibility, 
physical properties, and cost are so 
manufactured from vinyl resins. 
The styling and combining of calen- 
dered vinyl films and sheetings is 
one of the larger phases of the plas- 
tics industry. 


Coating 


A related phase of the plastics 
film and sheeting industry are the 
coating processes whereby plastics 
films or sheetings are produced in 
combination with other webs such 


In calendering, vinyl formulation is first compounded in a mixer, discharged into 
a Banbury mixer, roll mill, or extruder, and then passed through calendering rolls 
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Courtesy E I. du Pont de Nemours & Co., Inc. 
Blown thin polyethylene film in tubu- 
lar form is expanded by air pressure 


as paper, textiles, or even metals. 
The processes employed parallel the 
film and sheeting production meth- 
ods in that solution coating com- 
pares with film casting, plastisol 
coating compares with sheet casting, 
and calender coating compares with 
film and sheet calendering. 

Solutions of various plastics may 
be prepared and spread on a suit- 
able web to produce a plastic coated 
web. The equipment requirements 
are not expensive for such proc- 
esses; all that is required is a suit- 
able knife- or roller-coating head 
and a suitable oven for the evapora- 
tion of solvent. Many varieties of 
coated paper and coated textiles are 
manufactured by many operators 
using such processes which fre- 
quently run to multiple coats to 
build up film thickness. Plastics 
widely used for this purpose are 
cellulose derivatives and modified 
rubber-type plastics. 

Vinyl plastisols are coated in a 
similar manner but differ in that 
they are high-solids-content disper- 
sions of a vinyl resin in a latent 
plasticizer vehicle. The drying or 
conversion of the coating is nor- 
mally negotiated in two stages, the 
first stage serving to strip the coat- 
ing of any minor volatile phase and 
bring it to a uniform preheated 
gelled condition, and the second 
stage running very hot (about 350° 
F.) to bring about the solvation of 
the resin by the plasticizer or fusion 
of the film. 

Depending upon speeds and tem- 
peratures of the oven, various thick- 
nesses may be deposited and fused 
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in plastisol coating. Actually, it is 
more practical to arrive at heavy 
gage coatings by multiple passes 
through the coating machine. Thick- 
nesses of 3 to 5 mils in a single pass 
are normal practice. 

Plastisol coating processes are 
productive of a wide range of coated 
products including textiles and pa- 
pers. Special effects such as “breath- 
able” plastic-coated textiles are ob- 
tained by using special coating 
knives which leave uncoated lines 
or areas in the coating. Equipment 
costs are higher than for solution- 
coating processes because high-tem- 
perature ovens or fusing means and 
a large installation are required. 

Calender coating of cloth or paper 
is a process similar to the film calen- 
dering operation. The same general 
preparation steps are required to get 
the stock to the calender. Besides 
the plastic going through the calen- 
der, the web is also passed through 
the nip of the last two rolls in the 
calender simultaneously with the 
plastic, whereupon the two are 
welded together by virtue of the 
thermoplastic adhesiveness of the 
plastic. Preheating of the material 
is sometimes advantageous for a 
better bond. 


Laminating 


Laminating is frequently em- 
ployed in conjunction with a calen- 
dering process but instead of actu- 
ally coating the paper or textile in 


Huge calendering machine is used for 
continuous production of vinyl sheet 


Courtesy Bolta Products, Inc., 
Div. General Tire & Rubber Co. 








the calender, the film 


ender is laminated to : ae of 
while still hot. Freque: the other 
web is prepared by a 'moplastic 
sizing or by the inclusio., of thermo- 
plastic fibers in the wel) self. Other 
methods of laminating » combining 


employ a wet adhesive io develop 
adhesion between the plastic and the 
base material as it is passed through 
a pair of nip rollers. Such processes 
may or may not use heat to help 
activate or cure the adhesive. Lam. 
inating is also done using heat alone 
to activate the plastic and obtain 
adhesion to another surface. 
Special laminating processes are 
frequently used to produce thicker 
plastic sheets by fusing several 
thinner sheets in a press. Equipment 
is also available for continuous lam- 
ination of thin sheets to thick sheets. 
Synthetic shoe soling is processed 
using a machine employing a stee! 
belt in a heated drum in such a way 
that a curing cycle is included. 
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Decorating Film and Sheetinc 


Recent Developments 


>» More than 60 licenses have been 
granted for a new method of treating 
polyethylene to obtain a better print- 
ing surface (Kreidl Chemico-Physi- 
cal Co.). The processing unit can be 
installed at the feed end of the print- 
ing press, attached to extruders, or 
set up as a separate operation. The 
process employs neither chemicals 
nor corrosive gases and can be used 
on gusseted tubing, odd size bottles, 
and coated paperboard, at high or 
low speed. Polyethylene treated in 
this way can be sealed with new ad- 
hesive formulations, 50% water or 
hot melts. These new adhesives are 
effective on film and on polyethyl- 
ene-coated materials. 


» A solution coating (ARCCO C 
602, American Resinous Chemicals 
Corp.) designed to deposit tough, 
flexible and abrasion-resistant films 
on printed polyethylene surfaces has 
been adopted by many converters 
and printers. It dries at room tem- 
perature to a tough, non-tacky film. 
Inked surfaces are thereby protected 
against abrasion and moisture. 


» Plastic films, metallized by a new, 
high-speed process (National Metal- 
lizing Corp.), can be sewn, eyeletted, 
vacuum formed, and die cut. Films 
being commercially metallized are 
Mylar, polyethylene, acetate, sty- 
rene, and cellophane. 


>» A new embossing process (Fab- 
ritate Co.) for vinyl lampshade ma- 
terial gives a deep and lasting effect 
and permits even flow of light. The 
material is also suggested for 
screens, wall covering, and auto kick 
plates. 


>» New color and finishing effects 
which should have wide use in the 
plastics field include a stipple coat- 
ing (Stipple X-88, Logo, Inc.), which 
forms a discontinuous film produc- 
ing a textured base prior to applying 





*President, Harte and Co., Inc. The author wishes 
to acknowledge the assistance of the following in- 
dividuals in the preparation of this chapter: E. 
Rogge, Roller Engraving Co., Long Island City, 
N. Y.; Hans Vohs, Roehlen Engraving Works, 
Rochester, N. Y.; and Walter Stern, Star Textile 
Printing Corp., N. Y. 

Paragraphs summarizing Recent Developments 
and References were prepared by the editors. 
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a regular finish. A spatter effect 
(Spatter R-69) is applicable to the 
first surface of opaque plastic or to 
the second surface of transparent 
plastic. It produces a thin discon- 
tinuous film of any selected color 
which, for second surface applica- 
tion, is then backed by any contrast- 
ing color for the desired effect. The 
procedure is reversed for first sur- 
face application. 


» Inks (Acheson Dispersed Pig- 
ments Co., Unit of Acheson Indus- 
tries, Inc.) for gravure printing on 
vinyl film and sheet dry faster and 
more completely than other vinyl 
inks now available. The new inks 
also are reported to have greater 
brilliance and superior blocking 
properties. 


> Vinyl inks (Claremont Pigment 
Dispersion Corp.) in concentrated 
form for gravure and silk-screen 
printing of rigid vinyl plastics offer 
exceptional resistance to abrasion 
and block. No blocking is encoun- 
tered under 5 p.s.i. at 180° F. for 
48 hours. 


>» Non-tarnishing vinyl ink concen- 
trates (Claremont Pigment Disper- 
sion Corp.), in rich gold -and pale 
gold shades, are available for gra- 
vure and silk screen printing of 
vinyls. No discoloration is exhibited 
by prints exposed to light under 
standard Fadeometer conditions for 
400 consecutive hours. 





E MBOSSING and printing are the 
most common methods employed to 
decorate plastics film and sheeting. 
Laminating films to other colored 
sheets or to fabric, paper, or foil 
also offers means for achieving a 
variety of effects. The flocking of 
colored fibers to both films and 
sheetings provides another way of 
enhancing appearance. The quilting 
of films with a soft interlayer of 
padding material may be accom- 
plished by heat sealing or stitching. 
New beauty may be imparted to 
film by the addition of certain ma- 
terials during compounding; for ex- 





by FRED S. STRAUSs+ 


ample, fish scale extract for a pearl 
effect or metallic powders for a lus- 
trous sheen. Ruffling and crimping 
may be employed to improve the 
appearance of fabricated items, 


Embossing 
Embossing is the art of forming 
surface patterns in relief by press- 


ing a design into a material. Widely 
used to increase the beauty and 


utility of both films and sheeting, . 


embossing is usually accomplished 
by one of two general methods; 
namely, plate or press embossing 
and roller embossing. 

Surface designs in relief may also 
be obtained in cast films by repro- 


ducing the surface on which the film | 


is cast or by exposing the material 
to electronic waves to produce a 
crinkled effect. 

Plate Embossing—Commonly used 
for producing alligator and other 
deep-grained patterns in vinyl 
chloride sheeting, this operation is 
performed with heated flat-bed me- 
chanical or hydraulic presses. A 
metal plate with the desired pattern 
engraved in it is attached to the up- 
per platen of the press, which is 
heated either by steam or hot water 
under pressure. The matrix or 
female of the embossing plate is 
fastened to the bottom platen, which 
is not heated. This matrix, a soft, 
fibrous sheet which is usually made 
of paper or felt, is formed to the 
necessary contour by wetting and 
then pressing it against the emboss- 
ing plate. 

Most quick-acting presses are 
built so that the top platen is sta- 
tionary and the bottom platen mov- 
able. For continuous rolls, the film 
is fed between the platens and posi- 
tioned between the engraved plate 
and the softer backing. The press is 
then closed for a period varying 
from a few seconds to almost a min- 
ute, which forces the heated engrav- 
ing into the film embossing the sur- 
face. Temperature, pressure, dwell 
time, and the quality and depth of 
the engraving are all critical factors 
in the production of satisfactory 
embossing. 

When embossing sheets rather 
than continuous rolls, hydraulic 
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FLEXIBLE AND TOUGH... Wellington Sears broken twills 
are widely favored by the coating industry, particularly for auto- 
mobile upholstery, because of their high tear resistance and tensile 
strength. Their surface smoothness makes a consistently good look- 
ing finished product and their flexibility adds good tailoring qual- 
ities. Wellington Sears broken twills, soft-filled sheetings and 
sateens are made up to 72 inches wide in weights of about 6 to 10 
ounces per square yard. 


VERSATILE BACKING... Uniformly high quality standards 
of Wellington Sears drills, as well as the well-known Columbus 
sheetings, have established them in a wide variety of coating appli- 
cations. These fabrics are suited for large-volume use items—wher- 
ever high quality, flexibility, easy handling and a minimum of pro- 
duction rejects are essential. Drills are made up to 72 inches wide, 
4% to5% ounces per square yard. Columbus sheetings are available 
40 to 120 inches wide, from 2 to 5 ounces per square yard. 








VITAL ELASTICITY... KnitKote is a cotton knit fabric spe- 
cifically designed for backings, supplying vital elasticity with per- 
fect shape retention. KnitKote backing gives leathercloth an ease 
of tailoring unsurpassed by other backing materials, a feature of 
great importance to the final fabricator. KnitKote is an outstand- 
ing base material for coated automotive and furniture upholstery. 
It is available in the grey or dyed neutrally, 52 to 60 inches wide, 
3.60 to 6.70 ounces per square yard. 


SMOOTH, CLEAN SURFACE... Already established in the 


upholstery field, and developing rapidly in others, this rayon staple 
fabric furnishes a coating surface that is outstanding for smooth- 
ness and cleanliness. In addition, it contributes superior tear 
strength. This fabric is made in various standard weaves in widths 
up to 60 inches and weights from about 4 to 10 ounces per square 
yard. Other Wellington Sears synthetic fabrics include filament 
rayon; filament and spun nylon, Orlon*, Dacron**; spun dynel. 


NEW RESILIENCE... Lantuck-NR is a new development in 
non-woven fabrics, designed specifically to reinforce vinyl film or 
coating. Its completely random distribution of nylon and rayon 
fibers is bonded with a special agent for remarkable strength and 
elasticity. Lantuck-NR gives vinyl: 1. high tear strength; 2. out- 
standing stretch and recovery; 3. easier, neater tailoring; smooth 
even surface—no clothiness; 4. good embossing surface; 5. durabil- 
ity and economy; 6. equal tensile strength, tear and stretch char- 
acteristics in all directions. This and other Lantuck fabrics for 
coating are made in a variety of weights, fibers and constructions 
in widths from 37 to 59 inches. 


*DuPont’s trademark for its acrylic fiber 
**DuPont’s trademark for its polyester fiber 


Wellington Sete: icin ressies ror industry 


Wellington Sears Co., 
65 Worth Street, New York 13, N. Y. 


A Subsidiary of West Point Manufacturing Company 





Offices in: ATLANTA » BOSTON + CHICAGO = DALLAS « DETROIT - LOS ANGELES - PHILADELPHIA - SAN FRANCISCO ~ ST. LOUIS 
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Courtesy Harte and Co., Inc. 


After vinyl sheeting has been printed with a decorative pattern and the ink has 
dried, it is wound on take-off equipment and transferred to the fabrication department 


daylight presses may be used. In 
this method the sheets are placed 
between embossed steel plates and 
subjected to heat and pressure to 
impress the design from the plate 
onto the plastic. A large number of 
assemblies of plastic and embossed 
plates can be built up to achieve 
reasonable production rates. 

Engraved plates are not necessary 
for all embossing. Some jobs are 
turned out using pieces of coarse 
textured cloth, wire screening, abra- 
sive paper, woven rattan, or similar 
materials, which are readily avail- 
able and are generally as effective 
as plates. 

Plate embossing is satisfactory for 
short runs and embossing small 
plastic sheets. However, when it 
comes to embossing films and con- 
tinuous plastic sheets, roll emboss- 
ing is much better to avoid objec- 
tionable plate marks or overlaps 
such as occur in plate embossing. 

Roller Embossing—Generally used 
for grains such as skyver, box calf, 
or. moire, the roll embosser oper- 
ates on the same general principles 
as the flat-bed press, except that the 
design is engraved on the surface 
of a steel roll instead of a flat plate. 
In producing an embossed pattern 
by this method, the film is passed 
between the engraved roll and a 
supporting roll known as the back- 
ing or impression roll. As the ma- 
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terial moves continuously between 
these rolls, the raised portions of 
the steel roll press it down into the 
backing roll to form the pattern. 

Most backing rolls formerly were 
made of pressed paper but 90% of 
the rolls used today are rubber rolls. 
These rubber rolls are made of vari- 
ous densities, and the depth of the 
engraving of the steel roll deter- 
mines the hardness of the rubber 
roll. Usually a hard-density roll is 
used for shallow patterns, and a 
soft-density roll for deep patterns. 
When a paper roll is used, it is cus- 
tomary to wet it with water and 
then bring the engraved roll in con- 
tact with it to “run in” or “cut in” 
the design of the engraved roll. This 
reproduces a counter impression of 
the engraving in the impression roll 
which in turn contributes toward 
producing a clear, well defined em- 
bossed design. 

A typical embossing unit for vinyl 
chloride sheeting consists of a let- 
off device, a heating drum, the en- 
graved roll, the paper backing roll, 
a cooling drum, and the wind-up. 
One roll—either the engraved or the 
backing roll—is mounted in a fixed 
position, while the other roll is ad- 
justable so that it can bear on the 
fixed roll with varying pressures. It 
is preferable to have the backing 
roll in the fixed position to facili- 
tate changing of the engraved roll. 





The amount of heat a: pressure 
applied varies considerah!: with the 
nature of the material ‘ be em. 
bossed, its thickness, the pattern de- 
sired, and the speed at which the 
operation is performed. As a general 
rule, deeper patterns require more 
heat and pressure than shallow de- 
signs. Since the material should be 
cooled to set the impression, em- 
bossing is sometimes accomplished 
using a cold engraved roll with pre- 
heated film, while at times it is done 
with a heated roll with either cold 
or warmed material. As there is a 
tendency for the film to spring back 
after passing through the emboss- 
ing rolls, the speed at which the 
film can be embossed is dependent 
on the length of dwell time that is 
necessary in order for the film to 
take a permanent set. 

A recent trend is to apply color 
by so-called inlay or ink embossing 
where vinyl inks are deposited, by 
means of a series of rubber rolls to 
the top of the engraved roll which 
then deposits the colors in the valley 
of the pattern. By this method, very 
fine decorative effects can be 
achieved. There is no trouble with 
registration, as this operation is done 
automatically. 

The embossing of vinyl films and 
sheeting has been done successfully 
directly on the calender as well as 
by a separate unit, after the mate- 
rial has been calendered. Either 
method is satisfactory. However, 
when there is a small amount of 
yardage involved, it is advantageous 
to emboss separately so that there 
will be no lost calendering time. 

Vacuum Embossing—The most 
recently developed embossing proc- 
ess is known as vacuum embossing. 
Through the medium of atmospheric 
pressure, polyethylene or viny] films 
are forced against either an en- 
graved roller provided with suction 
holes or a textured fabric attached 
to perforated steel rolls with suc- 
tion devices. The film is brought up 
to a temperature so that it will 
readily accept the texture of the 
engraved roll or the fabric. This 
same process can be applied to 
single sheets, the latter primarily 
for place mats and handbags 


Printing 
Since the surfaces of plastics film 
and sheeting are non-porous, a dif- 
ferent principle of printing ™ust be 
used than that which is ordinarily 
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Point-Of-Sale Sign, 
Vacuum Formed And 


Simulated Coins Vacuum Silk Screened 


Formed Mirro-Brite Butyrate 





id 

ly B eautiful to look at, economical to use, 

y MIRRO-BRITE is making shining sales for 

as countless products. 

- New products using MIRRO-BRITE include 
major appliances such as refrigerators, 

T, stoves, radios, television sets; toys and 

of novelties; point of sale signs and three- 

" dimensional displays; juke boxes; set-up 


boxes; greeting cards. 


MIRRO-BRITE metalized acetate, butyrate, 
and polystyrene can be vacuum formed, 
embossed, die-cut laminated, silk screened 
and processed in countless ways. 





Radio Dials, Silk Screened 
And Die-cut From Mirro-Brite 
Polystyrene 


MIRRO-BRITE is available in continuous 


Premium Give-Away Using rolls and cut to size sheets. 


Mirro-Brite Polystyrene Insert *‘Mylar”’ is DuPont's registered trade- 


mark for its brand of polyester film. 





Send for illustrated sampler, color chart 
and price list or talk to your suppliers 
about MIRRO-BRITE. 
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employed for paper, textiles, and 
other materials having absorbent 
surfaces. Inks are used which con- 
tain a volatile solvent and a binder 
of the same general type of resin as 
the film to be printed. When the ink 
strikes the film, the solvent partially 
dissolves the film surface at the 
point of contact. Upon evaporation 
of the solvent, the surface dries with 
the pigmented binder as an inte- 
gral part of the film, possessing the 
same resistance characteristics as 
the film itself. This is limited to films 
for which there are readily available 
solvents. 

It is advisable particularly in con- 
nection with sheeting to protect all 
printing with a clear vinyl coating. 
In so doing, the printing is given 
added protection against wear and 
will have considerably longer life. 
Instead of a clear coating, a clear 
film could be laminated to the 
printed surface in order to achieve 
the same result. 

Roller Printing—The most impor- 
tant method of printing plastics is 
by means of engraved rollers, to ob- 
tain continuous, high-speed produc- 
tion. Two types of rollers may be 
employed — solid copper shells, 
which are most economical for re- 
producing designs with small “re- 
peats,” and copper-plated steel cyl- 
inders, which are more practical for 
larger areas, such as tablecloths. 

Copper or copper-plated rollers 
may be engraved by three methods. 
The die and mill process is used to 
engrave patterns having very small 
or no “repeats,” such as fine checks, 
continuous stripes, etc. The panto- 
graph process can be employed to 
reproduce designs containing solid 
applications of color, or a combina- 
tion of solids and half-tones. The 
gravure process is the most impor- 
tant and widely used method of en- 
graving because it permits excellent 
reproductions of any type of art- 
work. A complete range of tones can 
be obtained which result in unusual 
photographic effects, clarity of fine 
detail, and the possibility of getting 
many different colors by the use of 
three rollers printing the primary 
colors. 

Gravure—The gravure process is 
actually photo-engraving on rollers 
so that the portions of the design to 
be printed are recessed into the 
surface. The pattern to be repro- 
duced is photographed to the desired 
size and a positive is made. A fine 
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gravure screen (usually 100 to 150 
lines/in.) is printed on carbon tis- 
sue, which is a light-sensitive gela- 
tin film supported by paper back- 
ing. The positive is then printed on 
the carbon tissue by exposing it to 
strong light. The light hardens the 
exposed portions of the sensitized 
gelatin. Next, the carbon tissue is 
transferred to the roller much the 
same as applying a decalcomania. 
The cylinder is then revolved in 
warm water and the paper backing 
peeled off, the gelatin adhering to 
the copper. The warm water also 
dissolves out the unexposed gela- 
tin. After the remaining gelatin has 
dried, the roller is placed in a per- 
chloride of iron etching bath and 
revolved until the cells formed by 
the screen lines have reached the 
proper predetermined depth. A 
proof is pulled of the completed en- 
graving and corrections, if neces- 
sary, are made. Because copper is a 
comparatively soft metal, the fin- 
ished cylinder is chrome plated to 
insure long printing life and to pro- 
tect the surface from scratches. 

In printing, the gravure roller re- 
volves in a reservoir of ink which 
fills the etched cells and leaves a 
film of ink on the roller surface. 
An oscillating doctor blade wipes 
off the excess surface ink just be- 
fore the cylinder comes in contact 
with the plastic film. The depth of 
the tiny cells in the engraved roller 
varies, depending upon the strength 
of the color shade in the original 
artwork. The deeper or shallower 


Printed leaf-and-bud pattern is com- 
bined with embossed taffeta surface ef- 


fect in styling vinyl closet accessories 
Courtesy Harte and Co., Inc. 











the cell, the more or ' ;; ink it wi 
hold, permitting repr. ‘uction of the 
full scale of tonal valucs 

Most roller printing is done o 
machines similar to those used fox 
textile printing. The rollers ara 
mounted around a larse rubber 
covered steel drum. Tix drum car 
ries the film to be printed and drives 
the print rollers with which it is j 
contact. This method of printing 
minimizes the stretch inherent jy 
the plastic film. 

Rotogravure presses having indi 
vidual stations, each with its ow 
rubber impression roller, may alsg 
be used, but because of the tendenc 
of plastic film to stretch due to the 
tension caused by the rewind cy] 
inder, it is difficult to obtain goo 
register in multi-color printing o 
this type of press unless the film is 
laminated to or supported by a pa 
per carrier. 


Silk Screen Printing 


Silk screen printing is a form of 
stencil printing with the design pro 
duced by forcing the ink throug 
apertures in a material onto the sur 
face to be printed. Since the entire 
operation is carried out by hand, the 
cost is rather high when compared 
to gravure printing. However, it has 
a secure place in custom production 
because it can apply a greater num- 
ber of hues in multi-color work and 
can be used where the volume is not 
enough to justify roller printing 
Furthermore, due to the heavier de- 
posit of inks, a greater richness of 
colors and more striking effects ca 
be obtained. The same heavy de- 
posit of ink, however, has one dis- 
advantage; it causes a slight puck- 
ering of the film wherever the ink i 
applied. 

While silk is the conventional me- 
dium for furnishing the mesh neces- 
sary for this process, bolting cloth, 
nylon, and even brass and stainless 
steel may also be used. The mesh 
size varies widely, depending largely 
upon the character of the design. 

Although there are various meth- 
ods of preparing a screen fo! the 
printing operation, the following 
techniques are commonly used in 
vinyl film printing: In one method, 
a positive is first made o! the de- 
sired pattern, either on a photo- 
graphic film or by hand tracing, 
with an opaque ink on a t! ansparent 
or translucent material. Next the 
screen is coated with a ligt-sens 
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Spring or Fall 
Its always fair weather 


... when smart manufacturers use Kodapak Sheet % 





“Resists icy rain, spring frosts,”’ writes ‘‘Resists salt air—blinding sun! That's \ 
Manufacturer A. “Kodapak Sheet proved ideal why we chose Kodapak Sheet,” reports Manu- 

material for caps which protect tender young facturer B. “And are we pleased! Our 5-foot 

seedlings in bad weather. We selected .020” mermaid displays are as bright and fresh as 

Kodapak Sheet, vacuum-formed it. (Could they were the day they went up on the beach, 

have done it pressure-assist). Results: 100%!” though they've been taking it for months!” 


lac } fn . i ~ on 4 > N —_ . ’ 
yes, it's always fair weather with Kodapak Sheet ...a crisp, clear sheet for package- 
makers; a tough, durable impact-resistant material for molders; in a wide 
range of gauges and formulations—for everyone! 
For further information, call our representative or write for names of 
firms specializing in products from Kodapak. 


Cellulose Products Division, Eastman Kodak Company, Rochester 4, N.Y. 


Kodapak Sheet MAKES GOOD MERCHANDISE SELL BETTER! 


“Rodapen™ ls:e tete-mart Sales offices: New York, Chicago, Atlanta. Sales Representatives: Cleveland, 
Philadelphia, Providence. Distributors: San Francisco, Los Angeles, Portland, 
Seattle (Wilson & Geo. Meyer & Co.); Toronto, Montreal (Paper Sales, Ltd.) 
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RODS & TUBES 


ACETATE..Hi-impact Styrene 


cut-to-size . . slit-to-size 


TRANSPARENT .. TRANSLUCENT . . OPAQUE 
suitable for VACUUM DRAWING 


Many new products are being made 
out of our material. Let us help you 
improve your product. 








Low COs! 
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tive gelatin, usually 


: e ntaining 
either potassium bic. »mate ae 
ammonium bichromate. ‘i \¢ positive 
of the design is then plac:d over the 
screen, and the whole «xposed ty 
‘ight. This renders all th sensitized 
film insoluble except tha: beneath 
the design. The screen jg then 


washed with warm water to dissolye 
the gelatin in the unexposed sec. 
tions. Thus the mesh in the design 
areas is left open, making it pos- 
sible for ink to flow through during 
printing while the remaining screen 
mesh is blocked and will not pass 
ink. The portion of the screen that 
is blocked out is commonly pro- 


tected by coating with a lacquer of 


a type not affected by the ink. 

Indirect methods of placing the 
pattern on the screen are also used. 
One way of accomplishing this 
makes use of a light-sensitive film 
with a backing paper. The pattern to 
be printed is cut through the film 
but not through the backing paper 
In this way a rigid stencil is pre- 
pared which cannot be distorted and 
in which small sections, such as the 
center of the letter O, cannot be 
moved. The film is then placed 
against the silk screen and is fixed 
in position by the simple process of 
hot ironing. The backing paper is 
then peeled off and the assembly is 
ready for immediate use. 

After the design has been placed 
upon the screen, the screen is 
mounted on a wood frame so that 
the silk is stretched taut with the 
tension equalized in both directions. 
The size of the screen is dependent 
on the design, but it is commonly 
as wide as the film and long enough 
to contain a complete pattern de- 
sign. The film is then rolled out ona 
table so as to lay smooth, and the 
screen structure placed over the 
film. The squeegee, a hand instru- 
ment consisting of a rubber blade 
set into the edge of a wooden board, 
is placed across one end of the open 
side of the screen frame. Some ink 
is then poured onto the end of the 
screen and allowed to run under the 
blade of the squeegee which rests on 
the screen fabric at about a 4 
angle. The squeegee, which is equa! 
in length to one of the inside di- 
mensions of the screen, drawn 
across the screen, carrying mm 
with it. 

Since the taut fabric is a fraction 
f an inch above the surface of the 
lm, pressure is brought to bear 0 
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en to flex into contact 


e sc 
“4 r terial. As the ink is 
jrawn acro the screen, it passes 
rough the meshes which are left 
gen in the 'esign and onto the film 
peneath it. 
Multi-colo printing is accom- 


plished by using separate screens 
or each color. Each screen contains 
, part of the pattern so that when 
qecessive screens are used with 
heir respective inks, additional 
portions of the design are laid down 
in different colors. Sometimes as 
nany as 15 or 20 screens are used 
in one pattern. Careful attention 
must be given to both the trans- 
verse and longitudinal alignment of 
he screens and the film to obtain 
perfect register of pattern. It is nec- 
esary to allow the ink to dry after 
each application before a new screen 
an be laid down. 


Other Printing Methods 

Typographic Printing—In_ typo- 
gaphic or letterpress printing, the 
ink is transferred from rollers to a 
metal plate with raised surfaces. 
These inked surfaces are then 
pressed directly against the surface 
to be printed. The inks employed 
must be slow drying because of the 
time lapse involved in transferring 
the inks from the ink fountain to 
the rollers and then to the printing 
surfaces. Slip sheeting, an absorbent 
paper, may be used to protect the 
wet impression to increase produc- 
tion speeds. The highly volatile sol- 
vents necessary for printing on 
plished or glazed plastic films can- 
not be used since they would cause 
the ink to dry on the press or rollers. 

Many types of presses may be 
wed in this process. The flat-bed 
press with flat plates which are 
nked by passing under a series of 
inked rollers is suited for printing 
‘eet stock. The printing is accom- 
plished by passing the inked plates 
‘neath an impression cylinder 
vhich carries the sheets of film 
‘fainst the plates and then passes 
“em out to be stacked in a pile. 

‘n the rotary-type press, the 
minting plates are curved and 
vamped onto cylinders. These cyl- 
pats rotate against a series of roll- 
‘ to receive ink and then against 
“e impression cylinder to transfer 
he ink to the film. 

‘ lexogra hic Printing—The flexo- 
Raphic process is essentially an out- 
fowth of letterpress printing in 
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which an aniline type of ink was 
used. Present-day inks are made 
from resins dissolved in volatile sol- 
vents. Rubber rollers and rubber 
plates with raised printing surfaces 
are used in this method. The latter 
can be readily wrapped around a 
cylinder and fastened to permit use 
on a rotary-type press. The foun- 
tain is much simpler than that used 
in the conventional type of letter- 
press process. 

Since the inks contain highly vola- 
tile solvents which evaporate within 
a few seconds after application to 
the film, much higher production 
speeds are possible with this 
method than with the standard let- 
terpress method. The application of 
heat also permits increased printing 
speeds. This process is limited to 
solvents that will not damage or dis- 
tort rubber and that are miscible 
with the type of resin used. 

Lithographic Printing—In litho- 
graphic or planographic printing, 
the image is transferred from a 
completely flat plate. The process 
works on the principle that grease 
and water repel each other. The de- 
sign is usually transferred photo- 
graphically on the planographic 
plate. Since the plate is thin and 
flat, it can be wrapped around the 
press cylinder. The plate is prepared 
so that the image is greasy while 
the non-printing areas are covered 
with water. Thus the ink is picked 
up only on the image and is repelled 
by the other parts of the plate. 
Transfer of ink to the surface to be 
printed can be accomplished either 
by direct or indirect means. 

In offset lithography the image is 
transferred to a rubber-blanketed 
offset roll. The offset cylinder in 
turn transfers or offsets the image 
onto the film. 

Dry Offset or Dry Lithography— 
This process is a combination of 
letterpress printing and offset lith- 
ography. Neither water nor plano- 
graphic plates are employed. In- 
stead, a metal cylinder with raised 
surfaces is inked with rollers and 
pressed against a rubber-covered 
impression cylinder which transfers 
the ink to the surface of the film be- 
ing printed. 

Transfer Printing—This is a 
method of printing on a carrier ma- 
terial and then transferring the print 
to a film. It is normally accom- 
plished by printing either a single 
or multi-color design on a special 


spot news 
about 


plastics? 


you'll find it 
in the Plastiscope’ 
... every month 


Up-to-the-minute news reports and 
interpretations of what the news 
means are of tremendous impor- 
tance to those engaged in the plas- 
tics industry. For this reason every 
issue of MODERN PLasTics Magazine 
brings you the authoritative Plasti- 
scope. 

In the Plastiscope you find data and 
comment on... 


new plastic products 
and materials 
materials 
supply 
the basic chemicals 
of plastics 
government rulings 
and regulations 
allocations 
and priorities 
pricing trends 
company activities 
personnel changes 
industry meetings 


. and on similar subject matter 

having a direct bearing on the day- 
by-day operation of your business. 
This lively column is just one of a 
host of facts-on-the-line features 
appearing in every issue of MODERN 
PLasTics. Among other things, there 
is detailed coverage of production, 
engineering and technical develop- 
ments, data on new applications for 
plastics, and news about new ma- 
chinery and equipment and USS. 
plastics patents. 
This wealth of information, invalu- 
able to everyone concerned with 
plastics, costs only $6 per year for 
the U.S., Canada; $10 Pan-America; 
other countries, $15. Enter your 
subscription today. We will bill you 
later. 


MODERN PLASTICS 


A BRESKIN PUBLICATION 


575 Madison Avenue New York 22, N. Y. 
* Reg. U.S. Pat. Off. 
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VACUUM FORMING 
AND FLAT APPLICATIONS 





Everywhere . . . manufacturers are turning to Gomar Metallized 
Thermoplastic Sheeting to make better-looking, far less expensive 
radio speaker grilles, trademark plaques, trim for electrical appli- 
ances, toys and toy parts, displays, costume jewelry, ornaments, 
packaging and novelties. Yes! They’re using the versatile new 
plastic that looks just like metal—to take the place of metal, or 
eliminate costly metal-plating of plastic. 


Gomar Butyrate, for deep-draw vacuum forming; and Gomar 
Acetate for shallow-draw forming and flat applications. In 18 
brilliant metallic colors, and in transparent, chalk and iridescent 
colors, smooth or embossed. Can be scored, pleated, glued, 
imprinted, etc. 


We'll be happy to send you samples, literature, 
color chart. Simply write or phone. 


GrOMLAITER 


MANUFACTURING COMPANY 
79 Paris St., Newark 5, N. J., MArket 3-1967 





paper coated with 


1erm : 
alkyd resin. The p tag 


a 
placed in intimate Re send 
film or is used as Surface on 
which a film is cast. [) either cag 
the print releases {) >.) the pape 
and becomes an inte:),] part of : 


film. The film, when stripped frog 
the paper, bears the permanent! 
transferred design. Special inks a 
used so that the print will releag 
readily. Excellent detail and regi 
ter are obtained since the paper he 
minimum stretch. 
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Fscr NIC equipment is used 
tp heat seal, cut, shape, laminate, 
and emboss many types of plastic 
flm and sheeting. It is also used for 
gtting and/or drying adhesives. 

The range of plastic products 
manufactured using electronic heat 
sealing is enormous. Representative 
products are toys, swim rings, wad- 
ing pools, air mattresses, wallets, 
bags, key cases, luggage edge bind- 
ing material, plastic drapes, slip 
covers, aprons, rainwear, ring bind- 
ers, and quilted materials. 


Equipment 

‘Essentially, electronic heat sealing 
equipment consists of three separate 
entities combined in one unit. The 
function of each is as follows: 

Electronic Generator—An elec- 
tronic high-frequency power gen- 
erator converts 60-cycle current to 
high-frequency power which, when 
applied to plastic film by means of 
asuitable die, creates throughout the 
plastic in a few seconds sufficient 
heat to soften or melt the material 
so that contacting areas under pres- 
sure, will be sealed together. The 
heat created is a by-product of 
molecular friction. 

In order to emboss or heat seal 
plasties by this process it is neces- 
sary to control the amount of heat 
to prevent over-heating and to avoid 
under-heating by applying the 
proper amount of electronic power 
for the correct time. 

Press—The heat-sealing press is 
similar to various other industrial 
presses in looks and operation. It 
has several functions to perform; 
the purpose and operation of each 
part is as follows: 

1) One basic part consists of a flat 
metal plate mounted on the press 
base, with adjustable jack screws af- 
fording a means of making the bed 
parallel with the die holder. Par- 
allelism between this bed plate and 
the die holder is absolutely neces- 
sary for the seals to have equal ap- 
pearance and strength. On this bed 
plate is placed the material to be 
sealed or embossed. In many in- 


stances it is necessary to seal to- 


* Engineer Kabar Mfg. Corp. 
eferer were prepared by the editors. 
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gether many different pieces and 
thicknesses of material with extreme 
accuracy. Nests, removable trays, 
and fixtures are used to accurately 
locate material under the die. 

2) A die holder or platen is a flat 
metal plate which is electrically in- 
sulated from although securely at- 
tached to the press ram. Dies are 
mounted on and/or fastened to the 
platen with bolts to facilitate chang- 
ing of dies. A method of paralleling 
or leveling the die to the press bed 
is usually provided on the platen. 

3) The press ram holds the weight 
of the dies and is responsible for the 
accurate registration of the die, re- 
gardless of the constant stress and 
side pressures developed in normal 
operation. 

4) An air cylinder, used to lower 
and raise the ram, is controlled by 
foot, hand, or solenoid valves. The 
air cylinder also provides sufficient 
pressure on the die in contact with 
the plastic to assure a seal or bond. 
Normal operating air pressures 
range from 50 to 100 p.s.i. 

5) Flow control valves produce 
smooth up and down action of the 
ram, neither too slow nor too fast. 

6) Adjustable gibs provide a 
means of taking up wear of the ram. 

Heat Sealing Dies—The heat seal- 
ing die, made of metal, conducts the 
high frequency power of the gener- 
ator and applies it to the plastic. 
Dies are usually made of brass, as it 
is easy to machine, form, and bend 
to the desired size and shape. 

Once the brass die has been 
shaped, it is fastened to a flat metal 
plate of suitable size, then ground 
parallel and hand finished to remove 
all burrs and sharp edges which 
would be conducive to arcing. The 
sealing edges of the die can be made 
in an infinite number of shapes and 
designs. 


Methods of Operation 

To illustrate a heat sealing opera- 
tion, the method used to produce a 
simple pouch is as follows: the die 
is fastened to the press platen, low- 
ered to the bed, and checked for 
parallelism. Next, two die-cut pieces 
of plastic are placed on the bed so 
as to be directly under the die. The 





Ele ctronic Heat Sealing 


by REINO JOHNSON* 


die is then lowered onto the plastic 
with an operating air pressure of 
approximately 100 pounds. When the 
die is located so that it covers the 
plastic all around, the electric power 
is applied for a fixed time, approxi- 
mately 3 seconds. Should the seal be 
weak, the power can be increased 
with the next piece. When the cor- 
rect amount of power and minimum 
time required have been determined, 
the set-up is ready for production. 

After 10 min. of operation, the 
product should be checked to see 
that the edges are not over-sealed. 
The die absorbs heat from the plas- 
tic; this is cumulative and finally be- 
comes stable at a certain tempera- 
ture. At this point the power or 
time can be reduced. 


Tear-Seal Die 

A tear-seal type die is used for 
finishing an edge of a single piece of 
material; it is also used to finish the 
edges of a finished item such as the 
pouch illustrated. Such a die con- 
sists of two rules or metal strips next 
to each other or spaced apart a small 
distance. One part of the die does 
the cutting or tearing and the other 
part does the sealing. The cutting 
or tearing rule is never thicker than 
lo in. where it contacts the mate- 
rial. This cutting or tear-seal rule 
is also made to dig deeper into the 
plastic than the sealing rule. The 
difference in depth of plastic pene- 
tration is known as the step, such as 
an 0.01 in. step or 0.02 in. step. Be- 
cause of the depth of penetration of 
the tear-seal rule, the waste mate- 
rial around a finished item can be 
quickly removed by a simple hand 
tearing operation. 


Buffer 

Ninety percent of sealing is done 
with a buffer. A buffer is a sheet 
of flat material that is not exces- 
sively heated when placed under 
the plastic being heat sealed. A buf- 
fer does three jobs: 1) it helps to 
make a uniform seal by eliminating 
or minimizing the effects of a die 
that is not parallel to the bed; 2) it 
helps make longer seals by not al- 
lowing the heat created in the plas- 
tic to be conducted into the bed; 
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3) it produces a smooth or non- 
glossy finish at the seal. The most 
commonly used buffer is a paper- 
base phenolic laminate, about 0.015 
in. thick. 


Material Sealability 


Many factors control or influence 
the length, width, and appearance 
of a seal. 

Thickness of Material—Material 
thickness of 0.012 to 0.020 in. will be 
considered average. The thinner the 
material, the less the length of seal 
possible because of heat absorption 
by die and bed. Thicker materials 
require more power and/or time. 

Material Formulation—The power 
factor and the dielectric constant of 
the plastic determine the percentage 
of the applied power that is used for 
heating the plastic. The dielectric 





Courtesy Kabar Mfg. Corp. 

Two pieces of plastic film are placed 
on the bed of a heat sealing machine 
directly under the metal die (above). 
When film is in position, operator 
presses button to close die and apply 
power to produce seals (below) 





strength of the material is a measure 


of its voltage handling ability. It 


limits the amount of power that can 
be applied before electrical arcing 
causes material breakdown. 

Coated Surfaces—Lacquers and 
finishes at times limit the sealing 
ability as they are conducive to arc- 
ing; they also act as a mechanical 
barrier to proper fusing. 

Design—Deeply embossed or 
raised designs require more pres- 
sure to insure good contact with the 
material and to eliminate air gaps 
which can cause arcing. 

Dies—Uneven seals, weak seals, 
and arcing are often due to the die 
not being parallel to the bed. Other 
contributory causes are tear-seal 
dies that are not properly stepped. 
Arcing is also caused by dies having 
sharp corners or sharp edges, and 
being mechanically weak. Dies that 
are too shallow will heat areas of 
plastic other than those contacted 
by the edge of the rule. 

Locating Fixtures—Fixtures, trays, 
or nests located badly and creeping 
or warping because of poor fasten- 
ing of the bed, as well as improper 
positioning of material by the oper- 
ator in the fixture, cause bad seals 
and poor registration. 

Operating Conditions—Insufficient 
power or time used will result in a 
tacky seal. 

Rigid or very lightly plasticized 
materials must sometime be sealed 
at a higher frequency. Higher fre- 
quency tends to increase the loss 
factor and lower the required seal- 
ing voltage, making it possible to 
seal these materials. 

The material most widely sealed 
with electronic heat sealing equip- 
ment is polyvinyl chloride film. 
Vinyl foam, coated papers and fab- 
rics, and glass fiber products bonded 
with vinyl compounds, as well as 
saran and Pliofilm, are also readily 
sealed. 

The power required for sealing 
flexible vinyl sheeting material de- 
pends on many factors. A useful 
guide is to use 20 gage material as 
a standard, employing 1 kw. of 
power to make a seal 30 in. long by 
Ys in. wide with a buffer. Thinner 
material will require proportionately 
more power. 


Automatic Sealing 
Automatic equipment furnishes 
mechanical means to move the plas- 
tic to be sealed under the die at a 





constant rate or a fix: 
times per hour. The: 
general types of equ 
for this purpose. 

Rotary Table—This e:, \ipment has 
a number of index positions. Each 
position has a nest inio which jg 
placed precisely cut plastic materia] 
The plastic will then progressively 
move to each indexing position yp- 
til it is under the die. After sealing, 
it is removed by the operator or by 
mechanical means. 

Shuttle Tray—This machine has 
fixed or removable trays located at 
each end of a shuttle into which 
precisely cut ‘plastic material js 
placed. One tray is always in posi- 
tion for sealing. When the seal is 
finished, the tray is moved to the 
next position, unloaded and loaded, 
thus shuttling back and forth either 
by hand or motor powered at a fixed 
rate. 

Roll Feed Indexer—One or more 
rolls of material are fed to the in- 
dexer which moves the material a 
given distance. The material is 
sealed and the cycle is repeated un- 
til the roll is finished. This type of 
equipment does not require opera- 
tors to load and unload separate 
pieces of plastic. The plastic is cut 
to the desired width and placed into 
the unit by one operator. Other op- 
erations, such as stripping, can be 
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Arquenches 


The Arquench, an_ instrument 
that prevents damage to heat seal- 
ing dies due to arcing, is an elec- 
tronic switch with a reaction time 
to an arc measured in millionths of 
a second. When an arc occurs, the 
Arquench turns off the high fre- 
quency power in a few micro- 
seconds. It is the extremely short 
arc time that prevents the arc heat 
from damaging the die. 
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V eve chloride film and sheet- 
ing that W ll permit circulation of 
iit-will be “breathable”—has been 
2 goal toward which the vinyl in- 
justry has been working for several 
year's. Various methods have been 
employed in an attempt to accom- 
slish this purpose So that vinyl film 
or sheeting would be more com- 
rtable for use in raincoats, baby 
ants, upholstery, and the like. 

The first method attempted to 
nake vinyl film porous was called 
eectroventing (MopERN PLAsTIcs 
8, 91, Feb. 1951). The inventor and 
patent holder is J. W. Meaker of 
Hinsdale, Ill. His process has been 
ysed successfully for venting pa- 
yr. It consists of passing electric 
garks through a sheet material in 
sich a manner as to produce a de- 
sired distribution of holes of a speci- 
fed size. Heat generation by this 
discharge causes the plastic mate- 
rial to plasticize in the immediate 
aea of contact; when this region 
has cooled, a permanent hole will 
have been made. 

Where dielectric strength is too 
high for practical application of the 
dectroventing process, the electro- 
venting stage is preceded by a 
needle roller which mechanically 
breaks through the film or sheet. 
Subsequently, the electric sparks 
pass through the needle holes and 
the thermal effects described above 
take place. The sparks jump through 
ar gaps rather than through the 
dielectric material and the effective 
dielectric strength is reduced to that 
fair. It has been asserted that elec- 
voventing prevents the holes from 
dosing up. 


Commercial Film 


The first vented vinyl film actu- 
illy put on the market in commer- 
‘ial quantities was made by Good- 
year Tire & Rubber Co., Inc., in 
1853, under the trade name Poro- 
fated film. 

A patent is pending on this proc- 
*s, details of which are still un- 
revealed, but Goodyear spokesmen 
ment that the patent pertains 
agely to a method that will keep 
“e pierced holes from closing up 
‘ther than to the actual piercing 


Perforating Film 


Perforating Film 


of the film. The film is pierced with 
64 vents per sq. inch. It is claimed 
that any more than that would so 
weaken the material as to make it 
useless. In its present form, the film 
will pass standard tear-strength 
tests but is admittedly 10% less 
strong than unvented vinyl film. 
The company will not produce 
vented film of less than 4-mil thick- 
ness. Their biggest volume produc- 
tion is 6- and 8-mil material used 
for rainwear and furniture covers. 
Material for mattress or pillow cov- 
ers and baby pants is 4-mil film. 

Goodyear is careful to point out 
that the porosity of its film should 
not be compared with fabric—it 
simply points out that from a 
breathing standpoint or moisture- 
vapor transmission, it is more com- 
fortable than unvented vinyl film. 
Furthermore, it can be used for 
raincoats even though it is not wa- 
terproof; it will shed water suffi- 
ciently to protect the wearer. 

A later development for process- 
ing porous plastic film is the new 
Graydick machine (Moprern Ptas- 
tics 32, 102, Jan. 1955). This new 
machine employs mechanical means 
for piercing as many as 400 tiny 
holes to the square inch. Such film 
might be used for upholstery, cloth- 
ing, packaging, and wall covering. 
The process is called the Poromaster 
method. Film treated by this process 
shows a porosity three to four times 
greater than that of kid glove 
leather; four to five times greater 
than that of jacket leather; and ten 
times greater than that of unvar- 
nished upholstery leather. Where 
water resistance and waterproofness 
is not a factor, a much greater de- 
gree of porosity can be obtained. 

The Poromaster consists essen- 
tially of a metal cylinder with as 
many as 400 fine needles per sq. in. 
covering its outer surface. The 
needles are made of special carbon 
steel and have unusual tapered ends. 
The fine points of the needles per- 
forate the sheet in such a way that 
no tearing stress is set up in the 
material and no lateral force is ap- 
plied which would result in breaking 
of the points themselves. 

It is reported that the hole size can 


be controlled from as small as 0.005 
up to 0.018 in. in diameter. Even at 
the size of 0.018 in., the pores are so 
small as to be barely visible, and 
the appearance of the material is 
claimed to be unaltered. 

A suggested use for Poromaster 
treated film is as wall covering be- 
cause porous film will allow passage 
of moisture from the walls, thus 
preventing mildew formation under 
the film. Another advantage of air 
permeability is that sheets or films 
of plastic can be laminated with ad- 
hesives, the solvents of which can 
evaporate through the porous film. 


Coated Fabric 


Increasing adoption of the breath- 
able vinyl idea was exhibited in 1955 
when two firms announced breath- 
able vinyl-coated fabric. As men- 
tioned earlier, there has been such 
a material on the market for several 
years, but it is a perforated type 
rather than a pierced type. 

The two new producers of breath- 
able vinyl-coated fabric in 1955 were 
Du Pont and United States Rubber 
Co. The Du Pont material, called 
Breathable Castleton, was designed 
by Russell Wright. No details have 
been released on the process used. 
The backing or fabric support may 
be jersey, sateen, drill, or other fab- 
ric. The over-all weight is 28 oz. per 
52 in. yd., 22 oz. of which is vinyl. 
When used for upholstery on cush- 
ions, no venting is needed because 
air is forced through the pores or 
orifices when a person sits on it. 
Furthermore, it gives a “dry” sur- 
face and the right balance between 
slip and grip. 

Its strength is insignificantly dif- 
ferent from traditional vinyl-coated 
fabric. However, it is not yet recom- 
mended for outdoor use since it is 
possible that moisture might pene- 
trate and damage the cushioning 
material over which it is used. 

Upholsterers who have used it 
claim it has better hand and drape 
than conventional coated fabric. 

The other new breathable coated 
fabric is United States Rubber’s 
Breathable Naugahyde. It is de- 
scribed as a process whereby vinyl 
chloride is applied discontinuously 
to a base fabric. Basically, this 
means that parts of the fabric are 
not coated. U. S. Rubber reports 
that its material has considerably 
more porosity than soft fabrics with 
rubberized coatings on the back. 
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Laminated Film 


Recent Developments 


» A special continuous laminate of 
unplasticized polyvinyl chloride on 
one face and plasticized polyvinyl 
chloride on the other(Vyflex F1-85, 
Kaykor Industries, Inc.) has been 
developed for lining large tanks, 
vessels, and other equipment. The 
strength and corrosion resistance of 
the unplasticized material is com- 
bined with the flexibility of plasti- 
cized polyvinyl chloride and _ its 
ability to be bonded to steel, con- 
crete, or wood. The laminate does 
not require curing, has a maximum 
operating temperature of 200° F., 
and good abrasion resistance. 


» A flexible, transparent film lami- 
nate (Cellothene, Cheslam Corp., 
Div. of Chester Packaging Products 
Corp.) of polyethylene and cello- 
phane uses no binders, adhesives, 
or connecting agents. It combines 
the properties of polyethylene and 
cellophane (Sylvania MSBO) to 
produce a heat sealable, moisture- 
proof, tough, and leakproof film. 
The material will not pucker or 
shrink, and has high fold endurance, 
tear resistance, and excellent ten- 
sile, burst, and tear strength. 





| all military equipment 
—arms, munitions, and food—in- 
tended for overseas use during 
World War II had to be protected 
against rust, oxidation, grease, dust, 
spoilage and contamination by air, 
water, gasses, etc. The United States 
Armed Forces, in close cooperation 
with industry, established rigid 
standards and specifications for vari- 
ous types of packaging materials. 
These “specs” took into considera- 
tion the prevailing climatic and at- 
mospheric conditions of the country 
of destination, as well as size and 
shape of product. The packaging 
materials which were available at 
the start of the war could not meet 
the newly-established specifications. 
New packaging materials had to be 
created which had sufficient plia- 
bility and tensile strength, which 
* President, Printon Corp. 


Recent Developments paragraphs were prepared 
by the editors 
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were heat-sealable, which were ca- 
pable of withstanding impact and 
tear stresses, and which would act 
as a “barrier against penetration of 
moisture, gases, and grease.” 

One of the first laminated pack- 
aging materials adapted by the U. S. 
Armed Forces consisted of two lay- 
ers of kraft paper joined together 
with asphalt. It was used to line 
cases of various types for arms and 
ammunitions. For protection of 
valuable precision war equipment, 
laminations of polyethylene or alu- 
minum foil with cotton fabric 
(scrim), kraft paper, and vinyl film 
were used. For overseas food ship- 
ments, cellophane laminated to cel- 
lophane by a thermoplastic lacquer 
or by a wax laminant, as well as 
four-ply laminations of foil, paper, 
foil and Pliofilm were employed. 


Civilian Applications 


Various laminated packaging ma- 
terials are now used for civilian food 
products to give maximum protec- 
tion against penetration of air and 
moisture and to retard, as much as 
possible, the development of ran- 
cidity and mold. Extruded poly- 
ethylene of 1% or 2 mils thickness 
on cellophane is being used in many 
cases. This cannot be considered as 
a lamination; actually, it is a surface 
coating only, obtained by way of 
extrusion, and acts in the same way 
as a coated material. Use of an ad- 
hesive for lamination of 2-gage 
polyethylene to cellophane provides 
additional insulation or barrier, 
gives more tensile strength and 
more protection in prolonging the 
shelf-life of cheeses, cold cuts, soy 
beans, etc. 


Applications of Film Laminates 


Instant coffee is being packaged in 
a combination of aluminum foil, cel- 
lophane, paper, and vinyl film. The 
use of vinyl film or vinyl coating 
alone is sometimes objectionable be- 
cause of odor and possible toxicity 
due to the presence of plasticizers. 

A combination of paper, aluminum 
foil, and paper coated with poly- 
ethylene, is frequently used in the 
packaging of powdered milk. 

A combination of cellulose acetate 





by MARC GOLAND* 


film, printed in reverse and lami. 
nated to polyethylene-coated metal 
foil or polyethylene-coated paper, or 
combinations of acetate, paper, and 
polyethylene; acetate, paper, and 
Pliofilm; or glassine laminated { 
polyethylene-coated metal foil, are 
used in packaging of dehydrated 
soups. 

The pharmaceutical, drug, and 
cosmetic fields are probably the 
largest users of so-called unit pack- 


ages intended for single use only. 


Many hotels in the United States, 
especially on the West Coast, supply 
their guests, free of charge or for 
a nominal sum, with headache 
remedies, detergents, and hand and 
hair lotions, in these small unit 
packages. Combinations of acetate 
and Pliofilm, saran (vinylidene 
chloride) and Pliofilm, or acetate 
and saran, are used successfully to 
package aspirin, Anacin, Drama- 
mine, vitamins, suppositories, facial 
and hand creams, facial powders, 
and ointments. 

A combination of aluminum foil 
coated and laminated to rigid ace- 
tate has found a good use in pack- 
aging antibiotics and hygroscopic 
drugs which require maximum pro- 
tection against moisture. Alka- 
Seltzer and Bufferin are also con- 
sistent users of this type of packag- 
ing. 

A combination of aluminum foil 
and vinyl film is used for sterile 
packaging of surgical dressings, sur- 
gical threads, and surgical needles. 

A combination of acetate lam- 
inated to plain aluminum foil and 
Pliofilm is used for unit packages of 
flavoring extracts and prophylactics; 
a similar combination is used in 
packaging powdered milk, dry yeast, 
and items requiring nitrogen pack. 

A combination of rigid acetate 
laminated to Pliofilm is used for 
packaging pills, lozenges, face 
creams, lotions, small hardware 
items such as screws, and others. 

Acetate-aluminum foil is {re- 
quently used for packaging of de- 
hydrated foods, powders, hygro- 
scopic drugs, pharmaceuticals, pho- 
tographic film wrappers, and hair 
wave neutralizers. 

Rigid acetate laminated to alu- 
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and vinyl film is used 
« liquids such as beauty 
iotions and creams, toothpaste, shav- 
ing cream, air dressings, and physi- 
cians’ sam pies. 

Acetate laminated to aluminum 
foi] and saran is used for packaging 
shampoo liquids and creams that 
contain essential oils. : 

A combination of cellophane lami- 
nated to Pliofilm acts as a good bar- 
jer material for various hygroscopic 
tems in the pharmaceutical and cos- 
metic fields as well as for packaging 
of small parts and instruments. 


minum fo 
for packag 


Saran and Mylar 


Saran film laminated to paper, or 
io Pliofilm, acetate, or Mylar poly- 
eter film, has been found to be an 
excellent protective material. Bottle 
caps have been made of saran lami- 
nated to paper. Saran film laminated 
to Mylar polyester film gives prop- 
erties and results never before ob- 
tained where moisture vapor trans- 
mission and tensile strength are 
concerned. Because of the exception- 
aly high tensile and _ bursting 
strength of Mylar and the low 
mvt. rating of saran, a laminate 
of those films will command a strong 
position in the packaging of food 
products, pharmaceuticals, drugs, 
cosmetics, precision metal parts, and 
hundreds of other items. 

Mylar laminated to pressed board, 
vulcanized fibre, vinyl sheeting, or 
fabrics, may find acceptance in the 
manufacture of luggage, traveling 
cases, and ladies’ handbags. Vacu- 
um-metallized %-mil Mylar lami- 
nated to leather, vinyl sheeting, and 
fabrics is already being used in the 
manufacture of ladies’ fancy shoes, 
ladies’ handbags, wallets, ladies’ 
belts, and frames for paintings and 
ohotographs. 


Yarn From Laminate 


Mylar film of 0.00025-in. thickness, 
vacuum-metallized and laminated to 
00025 in. thick clear Mylar is used 
successfully in the manufacture of 
metallic yarns (slit to Ms in.), and 
‘s far superior in strength and in re- 
‘stance to cleaning fluids, than are 
netallie yarns obtained from lami- 
tations of aluminum foil to acetate 
‘um. It is reported that metallized 
Mylar laminated to vinyl films or 
‘abrics with embossed patterns will 
%e used by the automobile industry 


*s interior decorations for 1956 and 
07 models, 


laminated Film 





a BIG market 
for plastics... 
the packaging field 


“Big Market,” is right! The men who select the materials 
used to package the output of American industries control a 
market that will exceed the 10 billion dollar mark this year. 


This rich market is composed of about forty industries. It 
includes manufacturers and packagers of such products as 
foods, cosmetics, chemicals, drugs, candies and tobacco prod- 
ucts. In all these highly competitive industries frequent pack- 
aging changes are the order of the day. Factors ranging from 
fascinating sales appeal to plain hard costs influence the men 
who make the packaging decisions. Consequently, no one type 
of packaging material (glass, metal, paper or fabric) ever has 
assurance that it won’t be supplanted by another. 


And now plastics have entered the arena as directly competi- 
tive materials for packaging. In just the last few years they 
have come to play an increasingly important role—and often 
at the expense of older “traditional” materials. 


Especially noteworthy is the fact that plastics can be used in 
the manufacture of almost every basic package type: box, 
bag, bottle, drum, jar, vial or collapsible tube! 


Right now this frontal invasion of the packaging field by alert 
plastics manufacturers, molders, laminators and fabricators 
has just begun. And their chief sales tools are the two publi- 
cations which reach the men who make packaging decisions— 
MODERN PACKAGING Magazine, issued monthly, and the annual 
MODERN PACKAGING ENCYCLOPEDIA ISSUE. 


Details about the Market 


Additional data on using these media to help expand your 
sales to the packaging market are contained in the booklet “The 
Packaging Field and How to Reach It.” Write for your copy. 


A BRESKIN PUBLICATION 
575 MADISON AVENUE NEW YORK 22, N. Y. 
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Polyester Film 


Myiar polyester film is made 
from polyethylene terephthalate, the 
polymer formed by the condensation 
reaction between ethylene glycol and 
terephthalic acid. The film is tough, 
durable, and impermeable to a num- 
ber of organic and inorganic gases. 
In addition, it exhibits high dielectric 
strength and a relatively low power 
factor. It remains flexible and stable 
over a range of temperatures from 
—60 to 150°C. Available gages and 
types of Mylar film are summarized 
in Table I. 

Cost of Mylar film, in 1955 about 
three times that of cellulose acetate 
or viny] films of equivalent thickness, 
limits its application to those cases 
where its qualities justify its use. 
It is expected, however, that the film 
will become more competitive as in- 
creased production and_ greater 
manufacturing efficiency permit 
further reduction in price. 


Applications 


Mylar film can be laminated to 
acoustical tile, eliminating the dust- 
catching tendency of the present por- 
ous tile. It may also be printed in 
wood-grain effects and then lami- 
nated to hardwood or plywood to 
produce decorative wallboard or 
low-cost furniture in quality de- 
signs. Good surface properties are 
claimed, since the film is impervious 
to moisture and alcohol and is re- 
sistant to scratching. 

Mylar-coated non-tarnishable me- 
tallic yarn will withstand washing or 
dry cleaning and pressing with a hot 
iron. Such yarn is manufactured by 
laminating the film to both sides of 
aluminum foil with a clear adhesive. 
A wide variety of colors can be ob- 
tained by incorporating a dye in the 
laminating adhesive. The laminated 
film is slit into strips of the required 
size, often as narrow as M4 or Mo of 
an inch. 

Mechanical strength, long-term 
heat stability, chemical inertness, and 
high electrical resistance make this 
film, alone or in laminations, espe- 
cially well suited for insulation of 
magnet wire, transformer coils, ca- 
pacitors, and motors. Due to its high 
mechanical strength, it can be used 
in very thin films, with a resultant 
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space saving. For example, motors 
insulated with Mylar can be de- 
signed for considerably higher power 
ratings for a given frame size. Tear- 
resistant pressure-sensitive tapes are 
available for electrical and industrial 
uses. 

Durable magnetic tapes for sound 
recording are now being made of 
Mylar of two-thirds the thickness of 
cellulose acetate tapes, providing 
50% more recording capacity from a 
given spool size. As a further advan- 
tage, since it contains no plasticizer, 
the film will not dry out and become 





brittle on aging; neither wi’ \ shrink 
or stretch. Other possibi: applica- 
tions include  corrosion-resistant 
drum liners, wallpaper, wa] panel- 
ing, vapor barriers, and specialty 
packaging. 
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Table I—Gages and Types of Mylar Polyester Film 





Gage 25 50 100 


Thickness, mils Vy M% 1 
Area factor, 


sq. yd./lb. 
Type A x x 
Type C x x 
Type D 


150 200 300 500 750 
15 2 3 5 75 


61.92 3096 15.48 1161 7.74 516 3.10 2.06 


x x x x 


x x x 


Type A—A film with low fault count (a measure of pinholes or spots of dielectric 
weakness) for general use as an insulation and dielectric material. It can also be 
used in many non-electrical applications where a strong durable material is re- 
quired and freedom from surface static is not essential. Thinner gages, such as 
25 and 50, have a slight haze, whereas heavy gages, such as 500 and 750, are 


definitely translucent. 


Type C—A film with low electrical fault count and good high-temperature insula- 
tion resistance, primarily for use as a dielectric in high-temperature capacitors. 


Type D—A highly transparent film with a minimum of surface defects for plastic 
glazing and glass replacement applications. 
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Fig. 1—Properties of Mylar polyester film compared with those of some other materials 
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features 


POLYFLEX offers more advantages than any other 
plastic sheet — and at lower cost. Please write 
for complete details on specific applications. 


PLAX CORPORATION 


P. O. BOX 1019, HARTFORD, CONNECTICUT 
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I iret Nai iid seiesaw: «5.10. ih 440 
Detroit Macoid Corporation .. 492, 493 
Du Bois Plastic Products, Inc. .... 163 
RS a eee 505 
Erie Resistor Corporation, Erie 
EE RIUM acca ccd s-cecces 473 
Felsenthal, G., Sons, Inc. ........ 652 


General American Transportation 
Corporation, Plastics Division 495-498 


General Die Mold Co. ........... 619 
General Industries Co., The .. 466, 467 
f 5 fee 605 
Hoosier Cardinal Corp., Cardinal 

MN eee DG a olga wi aie avsane 53] 
_ re re 622 
Ideal Plastics Corporation ........ 471 
Industrial Molded Products Co., 

aoc Laie ks Ae 0 O04 616-6 0. 631 
en  eceas 627 
Kingman, E. B., Co., Inc. ........ 551 
Kirk, F. J., Molding Co., Inc. .... 530 
Kusan, Incorporated ............ 461 
Leaf Plastics, Incorporated ....... 63] 
Lincoln Plastics Corp. ........... 503 
Lind Plastic Products ............ 634 
Lor-El Company .........0000. 607 
Mack Molding Company, Inc. .... 454 
Mallory, P. R., Plastics, Inc. ...... 543 


(Continued on page 436) 
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Master Molded Products Corpora- 
We cncdecenaueaeel aeeaseecs 


Michigan Plastic Products, Inc. .... 596 
Midwest Molding & Mfg. Co. ..... 448 


Minnesota Plastics Corporation .... 585 
Molded. Products, Div. of Admiral 


CREED "6-00 00's oot nas oe oat 450 
Morningstar Corp., The ......... 592 
Northern Industrial Chemical Co. .. 553 
Northwest Plastics, Inc. .......... 483 
Norton Laboratories, Inc. ........ 51l 
I ik ded an se casciucs 477 
ES ae 532 
Penn-Plastics Corporation ........ 479 
Pet Fees TA asics. sdcatas 624 
Plastic Molded Products Co. ...... 625 
Plastic Molding Corporation ...... 585 
Pinsticvaiters, B66. 2... 5.5.5 cccse 629 
ED ididanin-pedied ox o's kn he 592 
Portage Plastic Corp. ........... 603 
Presque Isle Plastics, Inc. ........ 595 
Pyro Plastics Corporation ........ 489 
Ouinn-Berry Corp. ........00000% 571 
R. E. C. Manufacturing Corporation 607 
Recto Molded Products, Inc. ...... 633 
Richardson Company, The ....... 545 
Romar Plastics, Inc. ............. 577 
Santay Corporation ............. 568 
Service Plastics, Inc. ............ 575 
Shaw Insulator Company ........ 439 
Sierra Electric Corporation ....... 479 


Sinko Manufacturing and Tool Co. 559 


a ee eee er 565 
Standard Molding Corporation .... 515 
Superior Plastics Inc. ............ 621 


Sylvania Electric Products, Inc. .. 597 
Tri-State Plastic Molding Co., Inc. 600A 


Tupper Corporation ........ 518, 519 
United States Gasket Company .. 557 
Way TOs: oS boii coeane es 593 
Victory Manufacturing Company . 649 
Waterbury Companies, Inc. ...... 479 
Watertown Manufacturing Com- 
Se, "NN AG sak bac sacks vada 491 
Yardley Plastics Co. ............ 637 
Zollinger, Albert, Inc. ........... 636 


MATERIALS FOR MOLDS 
Carpenter Steel Company, The .. 436A 
Certain-Teed Products Corpora- 


tion, Industrial Division ...... 600D 
Manco Products, Inc. ............ 649 
United States Gypsum Co. ...... 632A 


MOLD LUBRICANTS 


Price-Driscoll Corporation ........ 621 


MOLD MAKERS 


American Insulator Corporation .. 527 
Amos Molded Plastics .......... 437 
Atols Tool & Mold Corporation ... 601 
Byrd Plastics, Inc. ............. 600B 
Camin Laboratories, Inc. ........ 608 


Chicago Mold Engineering Co., 
Incorporated 


Cook, Lawrence H., Inc. ........ 619 
Eagle Tool and Machine Co. ..... 547 
Felsenthal, G., & Sons, Inc. ...... 652 
General American Transportation 


Corporation, Plastics Division 495-498 
General Industries Co., The . 466, 467 


Industrial Molded Products Co., 
ML, «sce ecsise petals anaes 631 
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Kingman, E. B., Co., Inc. ....... . 551 
Kuhn & Jacob Molding & Tool Co. 459 
Liberty Tool & Machine Company . 625 


Mack Molding Company, Inc. .... 454 
Mallory, P. R., Plastics, Inc. ..... 543 
Master Molded Products Corpora- 
OO Rhee K a cd bend be tNen takes 627 
Midland Die & Engraving Co. .... 641 
Molded Products, Div. of Admiral 
CONTI os 6. < ois os 6 op sdekusek 450 
Morningstar Corp., The .......... 592 
Newark Die Company .......... 441 
Omco Plastic Mold, Div. Overmyer 
RG Ge, BE. iin cree enemas 509 
Parker Stamp Works, Inc., The .... 602 
Penn-Plastics Corporation ........ 479 
Posty Te, TR ig oo ss coccccuse 624 
Plastic Molded Products Co. ...... 625 
Plastiplate Co., Inc. ............ 578 
Plating Engineering Co. ......... 621 
Richardson Co., The ............ 545 
Qe okie sidcde bsd'c nae 649 
Sierra Electric Corporation ....... 479 
Sinko Manufacturing & Tool Co. .. 559 
Standard Tool Co. .......6sc000% 622 
Stricker-Brunhuber Corp. ........ 561 
Tila, 3B. Gs BR dh dite he hd cb ches 589 
Victory Manufacturing Company .. 649 
Zollinger, Albert, Inc. .......... 636 
MOLD POLISHING SERVICES 
Acme Scientific Company ........ 636 
PIPE & PIPE FITTINGS 
Busada Manufacturing Corp. .... 620 
Carlon Products Corporation ...... 539 
Industrial Plastic Fittings Co. ..... 617 
PLUNGER MOLDERS 
Accurate Molding Corp. ......... 646 
Auburn Button Works, Inc. ...... 494 
Consolidated Molded Products Cor- 
MI ids ce ad a Vs Bsiein ee cos 440 
Diemolding Corporation ......... 578 
eee 632B 
Plastic Molding Corporation ...... 585 
R. E. C. Manufacturing Corporation 607 
Sierra Electric Corporation ...... 479 
RESINS & MOLDING COMPOUNDS 
Marblette Corp., The ............ 645 
REINFORCED PLASTICS MOLDERS 
American Insulator Corp. ........ 527 


General American Transportation 
Corporation, Plastics Division 495-498 


Kust-eeee, Bie Sober iicaes 632B 
Molded Products, Div. of Admiral 
eee ree ye eee 450 
Passe: Pee Oe: 6c cece 624 
Pinsticeniee, Ge. nb kos oss eine 629 
Waterbury Companies, Inc. ...... 479 
RODS, TUBES, ETC. 
Ace Plastic Company ............ 646 
Barron, J. E., Plastics, Incorporated 481 
Cadillac Plastic Company ........ 567 
Extruded Plastics, Inc. ........... 456 
Nixon Nitration Works .......... 443 
Nytef Plastics, Inc. .............. 160 


SHEETING FOR FORMING 
Chicago Molded Products Corp., 


CONE Se « cbae date shicess 447 
Eastman Kodak Company, Cellulose 
i" 5 “Pet. ee 421 






General Plastics Corporati, 
Gilman Bros. Co., The . 
Nixon Nitration Works . 


SHIPPING CONTAINERS 
Hinde & Dauch ................ 


STOCK MOLDs 
Barron, J. E., Plastics, Incorporated 48) 


Davies, Harry, Molding Co. .. 528, 599 
Rogan Brothers ................ 634 
Romar Plastics, Inc. ............ 577 
Shoe Form Co., Inc. ............ 687 
STOCK PLASTIC CONTAINERS 
Extruded Plastics, Inc. .......... 458 
TRANSFER MOLDERS 
Accurate Molding Corp. ......... 646 
American Insulator Corporation .. 597 
Auburn Button Works, Inc. ...... 494 
Boonton Molding Co. ............ 449 
Butterfield, T. F., Inc. ........., 626 
Consolidated Molded Products Cor- 
QUE ae acouetes hs 0s bs. 440) 
Davies, Harry, Molding Co. .. 528, 599 
Diemolding Corporation ......... 78 
Industrial Molded Products Co., 
EG, 6 a0 6a oor eck ae dunes. 631 
ee eee ree 6328 
Mack Molding Company, Inc. .... 454 
Mallory, P. R., Plastics, Inc. ...... 543 
Northern Industrial Chemical Co. . 553 
Northwest Plastics, Inc. .......... 483 
Penn-Plastics Corporation ........ 479 
Perry Plastics Inc. .............. 624 
Plastic Molding Corporation ...... 585 
Plastic Research Products Company 599 
Plasticrafters, Tait... ...ic00scees. 629 
Recto Molded Plastics, Inc. ...... 633 
Richardson Co., The ........... 545 
Romar Plastics, Inc. ............ 77 
Shaw Insulator Company ........ 439 
Trans-Matic Plastics Company .... 633 
Waterbury Companies, Inc. ...... 479 
Watertown Manufacturing Co., The 491 
Zollinger, Albert, Inc. .......... 636 
VACUUM & SHEET FORMERS 
Emeloid Co., Tac., The ...<..6s:. 509 


General American Transportation 
Corporation, Plastics Division 495-498 


General Plastics Corporation ...... 644 
Lind Plastic Products .........+++ 634 
Multi Plastics, Div. of Curd Enter- 
te ee ere 294 
Portage Plastic Corp. .....--.++++ 603 
Watertown Manufacturing Co., The 491 
Yardley Plastics Co. ......-.+-+: 637 
VACUUM & SHEET FORMING 
MACHINES 
Abbott Plastic Machine Corp. .... 449 
Borkland Laboratories .......-.: 600C 
Comet Industries .........-++++> 436B 


Continental Machinery Co., Inc. .. 80! 
Formvac Corporation, A Div. of ; 


Welding Engineers, Inc. ....--- 81 
Somerset Industrial Designs ....-- 585 
Vacuum Forming Corporation ..-- 594 
Windsor, R. H., Ltd. .....--- 711-714 
Zack Industries ........+>> ..» 810 


WATER, TEMPERATURE & 
PRESSURE SEALS 


Geauga Industries ......- 
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Som consumer to. industrial molding applications . . 





/arpenter VEGA die steel provides 


ee. maximum accuracy in hardening 
--- uniform deep hardenability 
- 2. exceptional cleanness for perfect finishes 





To compete successfully with the finest chinaware, 
this colorful plastic dinner set must meet very 
critical specifications. Of all mold steels tried, 
Carpenter VEGA came through with flying colors 
... provided high strength to withstand compres- 
sion molding pressures of 3,000 to 3,500 psi. ; ability 
to hold size in heat treatment and assure absolute 
flatness of the final product. Especially important 
was VEGA’s ability to take an excellent finish. Criti- 
cal surfaces are given a chrome flash of about .0005”. 
With Carpenter VEGA, production of flaw-free 
parts runs to more than a million before the chrome 
is peeled and replated! 











Quality meets quality. ..as VEGA is used for these and other mold and force 
plugs in the production of fine dinnerware. 


The mold for producing this plas- SIZE CHANGE OF VEGA 
3/4 Round -Air Treated from i550 °F 





tic control panel has 1,280 °” 
diameter holes, six *” diameter 
horizontal ports for heating and 
cooling, plus eight 34” diameter 
tapered holes on the edge. Many 
steels were tried, and failed, 
because they couldn’t hold severe 
tolerances like the .0002” on 
centers of the 1,280 holes. It 
looked like an “‘impossible” job. Then Carpenter VEGA 
(Air-Tough) was put to use. Result: VEGA was the only 
one to provide the almost perfect hardening accuracy Graphic evidence of very slight size change after 
required for successful performance! drawing VEGA from different temperatures. 


























Carpenter... one source for a * Mirromold This book—" Tooting Up | 
complete line of plastic mold steels ¢ Samson Extra a wa geist m 
for every application: ¢ Super Samson a catia vs line 
* No. 158 of Carpenter Mold Steels. 
* Stentor It’s yours when requested 
*« Vega we on your company 
* Stainless No. 2 women | letterhead. 





r ° Export Department: The Carpenter Steel Company, 
‘he Carpenter Steel Company, 137 W. Bern St., Reading, Pa. p51, Washington, N. Y. “carstee.co” 
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STANDARD MODELS 








MOLD AREA SHEET SIZE FLOOR SPACE 
MODEL MAXIMUM MAXIMUM WIDTH — LENGTH 
PEX-2436 24” x 36” 28” x 40” 34” x 118” 
PEX-3648 36” x 48” 40” x 52” 58” x 118” 
PEX-3672 we x72 40” x 76” 82” x 118” 
PEX-4048 40” x 48” 44” x 52” 58” x 130” 
PEX-4072 40” x 72” 44” x 76" 82” x 130” 
PEX-4872 48” x 72” 52” x 76” 82” x 154” 
PEX-5072 | me ei a 54” x 76” 82” x 160” 




















Sheet Thickness — .001 to 4’ — depth of draw 15”. 
Larger sizes and custom designs available. 


COMET “Model-S” 


FOR PRODUCTION .. TEST WORK .. MODELS... SHORT RUNS 


® Instantaneous and selective heat 
pattern 


*® Form-Drape-Draw to 15” deep 

® Use coils, sheets or small blanks 
STANDARD EQUIPMENT INCLUDES: Vac- 
uum pump; tank; gauge and motor; clamp 
and drape mechanism; heating elements; 
switches and timer. Feed and rewind reels 








Hinged oven allows feeding from 





VACUUM FORMING 
MACHINES 





side to side or pull-through. optional. 

MODEL MOLD AREA FLOOR AREA 
UNV-2030 20” x 30” 24” x 36” 
UNV-3030 30” x 30” 34” x 36” 
UNV-3036 30” x 36” 34” x 42” 
























@ Vacuum Forming of Plastic Sheets 
@ Skin and Plastic Bubble Packaging 
@ Drape Forming of Plastic Sheets 


COMET “TWIN” 


COMPLETE AUTOMATION — all operations 
controlled remotely at control panel — no 
hand operations except insertion of sheet 
and removal of formed part. 

TWIN TABLE PRODUCTION — efficient and 
fast — one table can be unloaded and 
reloaded while the other runs through its 
forming cycle. 

INDEPENDENT CONTROLS FOR EACH 
TABLE — each table can be operated inde- 
pendently of the other, different vacuum or 
drape forming, mold size or depth. 
TIMING MECHANISM — adjustable timing 
for each step with reserve capacity for 
additional or secondary operations. 
SHEET CLAMPING — high torque combina- 
tion water and air cooled frames. 
AUTOMATIC FEED AND EJECTION — 
optional. 





ENGINEERING ASSISTANCE — We will be pleased to further discuss these machines or custom-built machines at your convenience. 


9863 Franklin Avenue 


Designed and Manufactured by Gitte DUST RIE 7 


FRANKLIN PARK, ILLINOIS, U.S.A. 

















hing your product needs in plastics 
Vacuum Plating 


for Every? 

Product Design 

ngineering Silk Screening 

Mold Building Hot Stamping 
Injection Molding Roller Coating 

(4 to 200 Ounce Capacity) Printing 

ized Assembly Spray Painting 
Packing & Shipping 


Conveyor'= 
Multi-Color Finishing 
One call for all... + "° divided responsibility 
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“Now, watch when | drop it...” 





This is a customer’s version 
of our own “drop test.”’ 


Gives you an idea how your box 
stands up in transit. 


And if it doesn’t, it’s time to 

talk to us. We make boxes that 

don’t do anything when you drop them... 
except protect your product. 

Ask us. We'll show you. 


~ > HINDE & DAUCH 


it~ AUTHORITY ON PACKAGING @ SANDUSKY, OHIO 
12 FACTORIES @® 40 SALES OFFICES 
Como gheds Ly « 
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creative plastic molding 
improves water meter 
3 ways 


Shaw engineers worked creatively with Worthington to 
improve their water meter 3 ways: 1) redesign heavy bronze 
box using clear acrylic to make meter readable even under 
humid conditions, 2) replace copper liner with less expen- 
sive, easier to assemble polyethylene, and 3), replace brass 
spud caps with acetate for faster assembly, lower cost, 
perfect seal. 


REGISTER BOX: acrylic 


lighter weight « anti-fogging « stays chemically 
inert « resists impact « gives perfect seal 


—@® LINER: polyethiene 

lower cost « perfect seal « easier assembly 
4 SPUD CAPS: acetate 
uniform size « faster assembly « lower cost 








WORTHINGTON-GAMON 
water meter 
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“FLASH-O-LENS” ee 
CUSTOM SCHICK SHAVER ILLUMINATED MAGNIFIER SODA KING ® SUPER CHAMP HAND-TOOL 
SCHICK, INC. E. W. PIKE & CO. KIDDE MANUFACTURING CO., INC. AIRCRAFT MARINE PRODUCTS 
Case and parts: melamine and phe- Lens holder: polystyrene, injection Cap and spout: impact phenolic, Grips: butyrate, injection molded. 
nolic. Both compression and transfer molded. Eye-appeal, good strength transfer moided. Angular cores, in- Parting lines held very smooth, ail 
methods used. and dimensional stability. ternal and external threads. flash eliminated. 

















For over 65 years Shaw has pioneered difficult applications 
of plastics to pass on added advantages to their customers. 
Shaw estimates are based on progressive engineering think- 
ing applied to your molding problems. Our design advice 
and our pricing keep your final costs in mind and produce 
a custom molded product of the highest quality. Our pro- 
duction facilities are modern in every respect. Latest auto- 
mation techniques are applied. 

Feel free to consult us and to ask our representative to call. 
SHAW INSULATOR COMPANY, 146 Coit Street, Irvington 11, 
New Jersey. 





since 1892 


S$ EX AWA custom molds all plastics 


TRANSFER + COMPRESSION «+ INJECTION 
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...Where you profit by our molding experience 


@ This brief picture-tour of the 135,000 square feet Con- 
solidated plant takes you into several of the departments 
which contribute important skill and know-how to the proc- 
ess of transforming raw plastic resins into saleable finished 
products. 


When you are planning for plastics, just remember that 
Consolidated has exhibited its skill in custom molding by 
satisfactorily completing over 9,500 individual jobs! Our 
operation encompasses every phase of the business, using 
the most modern equipment and production techniques. Your 
inquiry to our nearest office will bring a return of low- 
costs and quality products. 





Injection 


Compression 
Plunger Plant and Executive Offices: 309 Cherry Street, Scranton 2, Pa. 
: Branch Offices: New York, Boston, Bridgeport, Philadelphia, 
Detroit, Cleveland, Milwaukee, Indianapolis and other 
Low Pressure Principal Cities. 


onsolidated 


MOLDED PRODUCTS CORPORATION 
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all combine 
fo turn out 
molds 


that meet the most exacting 
requirements of the molders and 
users of plastic parts 


© t every stage from the study of the 


blueprints or models for the plastic part to the 
completion of the finished mold, Newark Die brings 
to its customers the skill and experience resulting 


from more than 30 years of precision moldmaking. 


Old skills—new machines—turn out the molds 

that have kept the same molders coming back to 
Newark Die, year after year. The type of mold, too, 
that keeps molders’ customers coming back to them 


year after year. 


Write for free booklet “SOLVING BIG MOLD PROBLEMS” 





SERVING THE CUSTOMERS OF NEWARK DIE 






SPECIALISTS IN MOLD ENGINEERING 





THE HANDS OF SKILLED CRAFTSMEN 
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We’ve got moldings 
_on the brain 
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\ BOONTON MOLDING CO] 


mM BOONTON, NEW JERSEY 








-0155 
\S 74 NEW YORK OFFICE — CHANIN BUILDING, 122 EAST 42ND STREET, OXFORD 7 
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One of the oldest names in quality plastics 
» » » offers an up-to-date line of FORMABLE SHEETS 





Write, phone for details. NIXON NITRATION WORKS, 
founded 1898, Nixon, N. J. @ Phone: New Brunswick, 
Charter 9-1121, New York Extension WOrth 4-5290 © 
Chicago, Ml. BRANCH OFFICE, 510 North Dearborn St. 
Phone: Michigan 2-2363 @ $t. Louis, Mo. C. B. JUDD, 
3687 Market St. Phone: Lucas 8082 @ Leominster, 
Mass. A. F. PERRY CO. Box 214 Phone: Leominster 
7-2120 @ Canadian Distributor: Crystal Glass & Plastics 
ltd 130 Queens Quay E., Toronto, Ontario, Canada. 


e rigid vinyl 
e cellulose acetate 


e high-impact styrene 


e cellulose acetate butyrate 





Nixon’s famous friendly service applies to 
all orders, small or large. Sheets cut to fit your 
job wherever possible . . . always available in a 
full range of colors, gauges, finishes. For particu- 
lars write or phone your Nixon representative. 
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Important news for policy-making executives— 


EX’ 
A New Market Research Organization § pf 


that Specializes in Plastics 


Top management men will recognize at once how this new 
organization can help them to chart profitable new areas of 





IMC 


psy 
L 


operations in the fast-moving, fast-growing plastics field. 


BACKGROUND FACTS 


More and more companies are investigating 
plastics with an eye to developing new 
product lines, new sales outlets, new and 
promising openings for capital investment. 
The reasons make sense: plastics are still 
new and a constantly growing family of 
basic manufacturing materials, that are 
tied to many growth industries and to a 
host of vital product applications. 


Nevertheless, the prudent executive charged 
with the shaping of company policy 
does not proceed rashly. He knows that the 
plastics field is complex. To steer his com- 
pany on a knowledgeable course calls for 
informed and highly specialized research 
by experts who know the plastics field. 


Modern Plastics Research Corporation pro- 
vides just this kind of service. 

WHAT THE COMPANY iS 
The firm is unique in the field of busi- 
ness research. Its expertness in the field of 
plastics is unmatched. The staff is composed 
of specialists in all facets of the subject: 


present and potential applications, trends 
and developments in materials and tech- 
nology, marketing and merchandising, fi- 
nancing and administration. 


Moreover—and most significantly—the firm 
is directly affiliated with Modern Plastics 
magazine. It has full recourse to the ac 
cumulated experience, background and 
knowledge of that publication. 


HOW TO USE ITS SERVICES 

If you are currently looking for a fresh 
approach to your own program of company 
expansion—or if you feel the need for 
thoroughly researched facts concerning 
your current operations—then you should 
arrange now for a preliminary consultation 
with a principal of this company. 


Such a meeting places you under no obliga- 
tion—yet enables you to evaluate in advance 
the value that a full analysis can bring to 
your company. 


All communications and inquiries 
held in strictest confidence. 
t 


MODERN PLASTICS RESEARCH CORPORATION 


575 Madison Avenue 


New York 22 
















RIGID POLYSTYRENE PLASTIC 


FILE SHEET< 


EXTRUDED FROM DOW STYRON® 


IDEAL FOR VACUUM-FORMING 


@ ALL COLORS—ALL LENGTHS STYROW: 47 7 


@ WIDTHS TO 48 INCHES 
© GAUGES: .010” TO .187” m lished o, 
high-luste, 
finish 






x, WRITE TODAY FOR FULL INFORMATION AND PRICES 


THE GILMAN BROTHERS COMPANY 
ESTABLISHED 1897 @ GILMAN, CONNECTICUT 
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Write for your free copy of ‘Extruded Plastics” 
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RODS + TUBES * SHAPES * MOULDINGS + FABRICATED PARTS 











16%4”-lon 


FINISHIN 

CAMPCO 
sowed 
conven 
ment 
modi fic 


SURFACE 








Wid Cantor. 


the high impact, high gloss sheet that’s tailor-made for vacuum forming 








CAMPCO is a rugged, brilliant, 
lightweight sheet that’s perfect for 
the most intricate vacuum forming 
techniques. Its gleaming finish is 


made even better during forming. 


CAMPCO is produced by an 
exclusive process that results in 
exceptional finish, impact strength, 
high dimensional stability and 





heat resistance, and low moisture 
absorption. Also available with 
matte finish. Takes applied colors 


The range of CAMPCO applications is almost unlimited — from toy boats like this 
16%,”-long model, to refrigerator door liners, nearly four feet high. 


SPECIFICATIONS of CAMPCO Vacuum Forming Sheet 

















SIZES: 

Width: 20” to 40”. 

Length: any desired, in 1/2” 
increments. 


Gauges: .005” to .125”. 


COLORS: 


Full range, translucent or opaque. 


FINISHING: 

CAMPCO may be blocked, punched, 
sowed, and sheared. Usually, 
conventional sheet metal equip- 
ment will work with little or no 
modification. 


SURFACE FINISHES: 
GM: One surface porcelainlike — 
the other matte. 


PM: one surface polished — the 
other matte. 


MM: Both surfaces matte. 





CHEMICAL RESISTANCE: 

Good resistance to alkalies, salts, dilute mineral 
acids, lower alcohols, water, alcohols at room 
temperature. Fair resistance to minerals, vegetable 
oils, gasoline, ethyl alcohol, oxidizing acids, many 
essential oils. Not recommended for ketone, glacial 
acetic acid, chlorine, benzine water, some essen- 
tial oils, acetone, toluene, MEK, carbon tetrachlo- 
ride and benzene. 


WEATHERING: 

CAMPCO's stability to light is very good; however, 
exposure to outdoor weather and sunshine over long 
periods is not recommended. 

AVAILABLE TYPES: 


CAMPCO is available in regular and extra-high im- 
pact sheet. If you need heavy-duty sheet, let us 
know the nature of your requirements. 








beautifully. Applications range 


from 3-D displays to refrigerator 


door liners to model airplanes. 


CAMPCO’s low cost and easy-to- 
form properties will fit into your 
plans, too. Write today 


for full details. 


NOTE: See the Directory Section 
for particulars on Chicago Molded’s 
unmatched custom molding services 


for plastics of all kinds. 


CAMPCO pivision 


of CHICAGO MOLDED PRODUCTS CORPORATION 


2709 NORMANDY AVENUE, CHICAGO 35, ILLINOIS 
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Here's how 
SripteeW’ Molded Plastics 
meet requirements for: 

wv APPEARANCE 

o PERFORMANCE 

wo STABILITY 

in Electrical Components 















Two Piece 
MMMolded Phenolic Case 

. 
MMMolded Nylon Terminal Strips 
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tae ABBOTT PLASTIC 


VACUUM FORMING MACHINES 


*The Standard for HI-PRODUCTION 
*The Standard for LOW MOLD COST 
xThe Standard for ECONOMY and EFFICIENCY 









All Abbott Units are 
Exceptionally Priced 


WE INVITE YOU TO COMPARE 
- THEN SAVE WITH 
ABBOTT EQUIPMENT 








PATENTS 
PENDING 


1g HORNS TABLES, ONE OPERATOR. rt 4, COOLING TIME. 6 
L PARALLEL PNEUMATIC OPERATED SHEET CLAMPING dean sete += 
a pattern e TERNS. mre coos ones 
9. DOUBLE IME. 
a 


Mt rwTOMATiC — NO EXPERIENCE — TO OPERATE MACHINE. 
DRAPE FORMING WILL NOT DRAW SHEETS THIN — SAVING CONSIDERABLE MATERIAL 1 























cst 
GENERAL SPECIFICATIONS FOR ABBOTT FORMING MACHINES 
woot TABLE SIZE | bara bs VACUUM PUMP | FLOOR AREA 1 WEIGHT 
kw CAP. capacity | _ (SHIPPING) 
APM.30 | 30°30" 90 90crM | 30" 90 tu Ft 750 LBS ABBOTT’S 
APM 40 | 40"x40" 169 isocrm | #orxizo” | Sturt 1,500 LBS 
APM. 60 ur 324 S20CRM. | S'6"x180" | 16CuFt 3,200 LBS. W 
[APM 90 | 60" x90" 68 mocem | S6"x25°0" | 25cuFt 4,400 LBS. WES 














MOTE; AP.M. 60 AND 90 HAVE AUTOMATIC OPERATED OVENS, APM. 30 AND 40 OVEN IS MANUALLY OPERATED 


APM. 60 AND 90 HAVE SEPARATE INSTRUMENT PANEL WITH ELECTRONIC HEAT CONTROLLER. 
DIE PRESS 


APM. 40 HAS A PERCENTAGE TIMER FOR HEAT CONTROL. (optional) 
ALL MACHINES HAVE TWO WORKING TABLES, THE OVEN MOVES OVER EITHER TABLE. SEPARATE CONTROLS ARE 
for TRIMMING 


PROVIDED FOR EACH TABLE 
SKIN PACKAGE YOUR PRODUCT | 
formed plastic 




















Abbott engineers introduced @ new method of skin-packaging using very thin plastic film, formed directly over your 
pedvct and sealed ona printed cardboard back. A perfect package or display and at the lowest cost possible. sheets and 
Wout obligation, send us a few samples of your product and we will package them and return them to you promptly for your inspection. cardboard 
ADVANTAGES OF THE ABBOTT DIE PRESS 
© Satety, — Accessibilty, — Control, — means no down time fer @with an Abbott Plastic Die Press you are assured of greater savings, Yy; : 
sic rance, snd smooth trestle free performance. — low initial cost, — low die costs, — and tow production costs. Ou can't sell a 
7 AN these features can only be possible thru Abbott's efficient Gesign, good materials and excellent workmanship. formed plastic MODEL APM. P36 
Mh inch ‘ ‘ 
intashen ee anes 6. Al bearings are supe-ilte for high stress. Sheet without 14” STROKE (COMPOUND TOGGLES) — 
2 Soke is ' 7. Controls are all air operated with complete safety features to pro- ; , ; 60 TON PRESSURE—36"x36" 
‘ow pe ee from 1" to 14” platen opening. tect operator pon fe PLATEN AREA—FULL SAFETY FEATURES 
“i ss 136" oF 9 sq. ft. cutting area. & Designed for use of simple steel rule dies. 
55 designed to cut.500 lin. in. of .100 thickness material at rated % Pneumtaic cylinder operat t for simple trouble GENERAL SPECIFICATIONS FOR ABB 
‘Won pee oa eae pene on eh etetneqete ales ‘oggles for simple OTT PLASTIC DIE PRESS 
* Lower platen is adjustable at 3° intervals 1. Simplified construction, accurate machining in a steel frame —_ —— | ae a — saapees 
APMP | 40nd O” & Ou ty 100 TO 130 2.000 LBs 























frit your inspection of a demonstration of our equipment at our Display Rooms. If that is impossible, additional information will be furnished at your request 


ABBOTT PLASTIC MACHINE CORP. 


Sales Offices: 6327 North Clark Street. CHICAGO 76. ILLINOIS 
4 For The Security Of Experience, Insist On ABBOTT 


Guaranteed to be the Highest Production Vacuum Forming Machines on the Market 


2 ABBOTT'S 2 Working Tables Afford DOUBLE Capacity 














DESIGN 
ENGINEERING 
RESEARCH 
DEVELOPMENT 
MOLD-MAKING 
Compression 
Injection 


Reinforced Plastics 


MOLDINGS 


Thermosetting 


Thermoplastic 


FINISHING 

SECONDARY MACHINING 
ASSEMBLY 

FIBERGLASS FABRICATION 


Matched metal die 
molding 


Vacuum bag molding 
Hand lay-up 
Prototypes 


Fiberglass blanking 
dies 

Fiberglass forming and 
drawing dies 

Fiberglass jigs 
and fixtures 


new integrated service 


for users of 


Plastic Components 











\ 


— 


As a source for plastic components, MPe can be integrated into your production 
flow as smoothly as your own in-plant plastics department. In addition, Mp, 
offers you the advantages to be gained only from one of the industry's newest, 
largest, best-equipped plants. 


For example... 


Product development—MP<c field engineers, always available for consulta- 
tion, can draw on the resources of MPe’s own large engineering division, aug- 
mented by the extensive research and testing facilities of the parent company, 


Admiral Corporation. 


Prototypes—MPc has special facilities for constructing prototypes, suitable for 
product evaluation and testing, without incurring the delays and expense of 
making permanent molds. 

Complete assemblies—MPc can produce for you complete units or sub- 
assemblies, made up of plastic parts plus related materials. Assembly, secondary 
machining, finishing and packing can all be done by MPe. . 
Fiberglass specialists—MPc makes available to you the knowledge and ex- 
perience gained from a concentrated program of research, development and 
production of fiberglass reinforced plastics. 

Production—The unrivalled facilities of MPe’s spacious new plant assure close 
adherence to quality standards and delivery schedules. 


Capacity table of MPc Molding Presses 























Northern Hydraulic 1 20 18” 16” 19” 12” 
Hannifin 2 50 20” yt ad 30” 7%," 
Hannifin 3 50 48” 48” 96” 50” 
MPC 1 100 24” 1814.” 3444” 10” 
MPC 1 100 24” 1814.” 26” 10” 
Hannifin 2 150 22” 24” a 15” 
Hannifin 1 150 as” 18” 34” 13” 
Watson-Stillman 2 200 242” 3513/6" 48)” 20” 
Hannifin 1 280 28” 35” 42” 20” 
Hannifin 1 380 28%” 34%” 52” 26” 
Hannifin 1 380 29” 34%” $2" 20” 
Hannifin 1 380 28%” 34%” 42” 20” 
Hannifin 2 380 29” 34%,” 42” 20” 
Lake-Erie 3 600 31%” 38” 60” 26” 
H.P.M. 2 750 48” ie od 44” 30” 
H.P.M. 1 1000 44” eof 80” 42” 
Birdsboro 1 1500 902” 60” 79” 42” 
Bethlehem 1 2000 54” 892” 117” 60” 
H.P.M. 2 2500 652" 60” 88” 48” 
H.P.M. 1 3000 192” 84” 87” 48” 
Watson-Stillman 1 300 Horizontal Platen Area 20” x 24” 


EE EE ES 


DIVISION OF ADMIRAL CORPORATION 
P. O. Box 338, West Chicago, Illinois 
Telephone: West Chicago 1140 


. Pace-Makows in Plastics 


MOLDED Gp PRODUCTS 
















Injection Molding 
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Injection Molding 


Thermoplastic or “cold-set” materials soften or plasticize under the appli- 
cation of heat. Once softened, they can be injected into closed molds where 
the materials harden as they cool. The material is generally heated or 
plasticized in an injection cylinder; in some cases two cylinders are used, 
one for preheating the material and the second for holding the material at 
molding temperature until it is injected into the mold. In this case the first 
cylinder is known as a preplasticizing chamber. 

Accurate control of injection cylinder temperature is a prerequisite to 
good molding, as is the accurate temperature control of the mold itself. 
Comparatively high pressures are required for injecting the material, but 
much of this pressure is dissipated in forcing the cold granules forward into 
the heating section of the injection chamber. When the material is plas- 
ticized in the injection chamber, it is forced through a nozzle into mold 
runners, which in turn feed the mold cavity or cavities through openings 


known as “gates.” 


Molds are generally cool or cold to expedite chilling and hardening of 
the injected material. The molds are held closed by either a hydraulic or 


mechanical clamping mechanism. 


ACRYLICS 


by G. G. FREYGANG* 


METHACRYLATE (acrylic) 

molding powders have been 
used for many years to produce a 
wide variety of parts by injection 
molding. Over this period of 
time improvements in _ injection 
molding machines, molding powders, 
and molding techniques have wid- 
ened the field for molded parts and 
today very large molded parts are 
replacing those which formerly could 
be produced only by fabricating 
them from sheet material. 


Selection of Machine 


Injection molding machines are 
normally rated as to the amount of 
fully plasticized cellulose acetate or 
styrene that the machine can de- 
liver in one shot. Because of the dif- 
ferences in specific gravity and the 
higher pressures required by the 
methacrylates, a machine should not 
be expected to deliver more than 
about % of its capacity when 
running on methacrylate molding 
compounds. 

Another method used extensively 
for rating machines is to give the to- 
tal pounds per hour of molding ma- 
terial that can be plasticized re- 
gardless of the size of the individual 
shot. Both of these factors should 
e Deweiepment Engineer, Plastics Laboratory, Rohm 


& Haas 
References were prepared by the editors. 
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be taken into consideration when 
selecting the proper size machine to 
be used for a given set of molds. 
Methacrylate molding compounds 
are supplied in three grades desig- 
nated by the American Society for 
Testing Materials as Grades Five, 
Six, and Eight (A.S.T.M. Specifica- 
tions for Plastics D788-48T). Grade 
Five is the general-purpose grade, 
having the lowest flow temperature 
and lowest heat resistance. Grade 
Eight is the heat-resistant grade, 
having the highest flow temperature 
and the best heat resistance. Grade 
Six falls between these two grades 
in properties. Except for the differ- 
ences in the thermal properties 
mentioned, all the other properties 
of the grades are essentially the 
same so that the choice of the grade 
is governed by the service required 
of the part, and to some extent by 
the difficulty of molding. 
Materials identified according to 
the A.S.T.M. grades are as follows: 
A.S.T.M. Grade Five 
Plexiglas VS—Lucite 130 
A.S.T.M. Grade Six 
Plexiglas VM—Lucite 129 
A.S.T.M. Grade Eight 
Plexiglas V—Lucite 140 
In deciding on the molding com- 
pound for a particular job, the end 
use of the part will probably dictate 
the grade to be used. Tables of 
physical properties of all the com- 
mercially available materials are 
available to molders, but to appre- 





ciate the values given in these tables 
a complete understanding of the 
methods used to determine these 
values is necessary. In practically 
all cases these values are deter. 
mined on test bars produced in 
molds specified by the A.S.T.M,, and 
the test results are determined by 
methods specified by the AS.TM. 
These methods usually include q 
pre-conditioning of the test sample 
which is intended to eliminate 
many of the minor molding variables 
so that the same results can be ob- 
tained by testing the specimen in 
many different laboratories. These 
results when properly interpreted 
are a good guide to what can be ex- 
pected of the various grades of 
acrylic molding compounds. 

The molder, however, is primarily 
interested in the maximum tempera- 
ture or what kind of service the 
molded part will stand safely. The 
answer to this question, of course, is 
also greatly affected by molding con- 
ditions under which the part is 
made, and in some cases is also af- 
fected by the shape of the part. How- 
ever, as a general guide, the av- 
erage well molded piece can be ex- 
pected to withstand the following 
maximum service _ temperatures 
when the part is not under load: 

A.S.T.M. Grade Five—140° F. 

A.S.T.M. Grade Six—160° F. 

A.S.T.M. Grade Eight—185° F. 

There are occasions where the 
size and shape of the piece will limit 
the grade that can be molded, in 
spite of the desired heat resistance 
of the finished part. Parts requiring 
a long flow in sections under 0.0% 
in. thickness become rather difficult 
to mold in the heat-resistant grade 
without special techniques. In cases 
such as this it may become neces- 
sary to mold the part in an easier 
flow grade, or to change the design 
of the part by increasing the wall 
thickness, by adding ribs, etc. 
help distribute the plastic in the 
mold. 


Mold Design 
The shape of the part to be 
molded naturally dictates ‘ne basic 
mold design, placement of parting 
line, and placement of inserts, 


Injection Molding 
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Acrylics 





that this portion of the mold design 
is rather inflexible. Other features 
gych as the placement of the gate, 
the type of gate, the length of run- 
ners, if any, and the coring of the 
mold can usually be arranged to 
give the vost trouble-free molding 
of the part. Large, well polished 
grues and runners should be’ pro- 
vided in all cases to facilitate the 
fow of the plastic. Any roughness 
or projection into the runners or 
gate area which might tear the sur- 
face of the plastic must be avoided 
since this may cause an objection- 
able surface defect in the finished 
molded part. 

Because acrylic plastics have a 
higher coefficient of expansion than 
metals, the cold molded part will be 
smaller than its mold when meas- 
ured at the same _ temperature. 
Molds, therefore, must be made 
somewhat oversize. Experience, or 
preferably a sample cavity, is the 
best method of determining how 
much oversize the cavity must be 
made. This factor is usually given 
in tables of physical properties as 
the “cold mold to cold piece shrink- 
age” or just “mold shrinkage.” These 
figures cannot be interpreted too lit- 
erally as there are other factors that 
influence this shrinkage. These are 
discussed in more complete detail 
under the sub-head “Mold Shrink- 
age,” p. 454. 

Au important, but often neglected, 
part of die design is the placement 
of coring in the die. For best results 
the heat exchange medium should 
be circulated as close to the cavity 
to be molded as is possible. In the 
case of many larger molds it may 
even be necessary that this coring 
be so arranged that it can be split 
into two or more sections so that 
different parts of the die can be 
maintained at different tempera- 
lures. In extreme cases, and par- 
ticularly where the volume of the 
neat transfer liquid is limited, it 
may be necessary to isolate the die 
fom the platens by an insulating 
material or air gaps so that the nec- 
‘sary die temperature can be main- 
tained. 

It is good design practice to put a 
old well at the base of the sprue. 
This well will trap the cooler ma- 
rial from the front end of the noz- 
ue which may cause a blemish if 
remitted to flow into the molded 
bece. This well should be % to % 
. larger in diameter than the sprue 


Acrylics 


and % to % in. deep. Frequently a 
“Z” type sprue puller is also built 
into the cold well. In molding some 
parts, particularly sprue gated parts, 
it is sometimes extremely undesir- 
able to incorporate a cold well, 
either from the standpoint of ap- 
pearance if allowed to remain, or 
from that of the cost of removing it. 
In such a case a reverse taper can 
be reamed into the nozzle and this, 
with proper nozzle temperature con- 
trol, will sometimes eliminate the 
need for a cold well. 

A permanent record of the nec- 
essary changes made to a mold, why 
they were made, and the results ob- 
tained from them, will be invaluable 
to any molder. There is little that 
can be said to take the place of ex- 
perience in die design, and a record 
of this type will make possible the 
intelligent application of past ex- 
perience. 


Gating 


The problem of the proper gate 
for an acrylic part is one that can 
be debated and there are many 
thoughts on this subject. Experience 
has demonstrated that fan-type 
gates are generally most satisfac- 
tory for thin pieces and large round 
or square gates are preferable for 
thick pieces. Restricted or pin-point 
gating with properly designed run- 
ners has been used successfully. The 
minimum size restricted gate that 
has been used _ successfully for 
acrylics is, however, very much 
larger than the restricted gate used 
on many other plasics and is us- 
ually not under 0.060 in. in diameter. 
The principal advantage to be 
gained by the use of a restricted 
gate in acrylics is in reduced finish- 
ing costs rather than any advantage 
in physical properties, since the 
physical properties have been shown 


Section’A” 
Elevation 


Fig. 1—Typical use of tab gate to 
eliminate weld lines in molded part 


to vary insignificantly from those 
obtained on test parts molded with 
standard gates. 

It is considered good practice to 
gate into the heaviest section of the 
part if at all possible. This applies 
to either conventional or restricted 
gating. On parts having inserts or 
projections into the mold which will 
interrupt the flow of the plastic and 
therefore tend to cause weld lines, 
it is necessary to take into account 
the position of these weld lines 
based on the location of the gate. 
In some cases the use of a tab gate 
(Fig. 1) will help in minimizing the 
weld lines caused by projections in- 
to the molds. It is considered good 
practice to limit the depth of such 
projections, ie. numerals, lettering, 
etc., to no more than 40% the thick- 
ness of the part. 


Predrying 

It is usually the material suppli- 
er’s recommendation that acrylic 
molding powders be predried prior 
to use. This recommendation is 
based on the knowledge that pre- 
drying will eliminate many molding 
defects and will give much more 
uniformity to the molding process. 
Predrying can be accomplished in 
warm air circulating ovens, infra- 
red driers, or in hopper driers. 
When predried in trays, the pow- 
der should be no more than one inch 
deep. Deeper trays of powder re- 
quire greatly increased drying times. 
Predrying times may range from 
one to four hours depending on the 
method used and the molding job. 
Suggested pre-drying temperatures 
are: 

Grade Five—170° F. 

Grade Six—190° F. 

Grade Eight—200° F. 

Higher temperatures may be used 
if the powder is agitated to prevent 
caking. Lower temperatures may be 
used but the drying times will have 
to be increased in proportion. 


Typical Molding Conditions 


As a very general rule, the best 
balance of properties in a molded 
acrylic piece will be arrived at when 
the piece is molded with cylinder 
temperatures at the lower end of the 
range, with pressures medium to 
high, and with warm molds. Specific 
cylinder temperatures are difficult if 
not impossible to cite because of the 
difference in placement of the tem- 
perature indicating mechanisms on 
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molding. Many of these have been steady MACK customers for 






over a quarter of a century. Complete satisfaction from mold design 






to finished product is the reason why MACK enjoys a reputation 






for reliability in plastic molding. Whether your production involves 





large or small quantities in simple or intricate designs, the name 








MACK is assurance of finished-right, priced-right and delivered-on. 






time molded plastics. 











Let figure it in plastics 





It’s good business to let MACK figure on your plastic molding 






needs because MACK is one of the original plastic molders. 






Years of experience in design, mold making, choice of materials 






and finishing mean sound, economical production from start to 






completion. MACK engineers are available for consultation. They 
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T-ble —Suggested Ranges of Molding Temperatures for Acrylics 











roo Cylinder temperature, °F. Mold temperature, °F. 
—— 325 to 400 120 to 130 

5 375 to 450 140 to 160 

3 440 to 500 150 to 210 
—— ; 


jifferent machines, but the sug- 
gested ranges of cylinder tempera- 
tures and mold temperatures given 
in Table I should give a fair start- 
ing point. 

Since the molding material never 
xtually reaches the temperatures 
indicated on the machine as cylinder 
emperature, it becomes obvious 
that the time required for the ma- 
trial to pass through the cylinder 
will have a bearing on the tempera- 
ture which the molding material fi- 
nally attains. For this reason, a mold 
requiring the maximum capacity or 
near maximum capacity of a cylinder 
wil require a higher cylinder tem- 
perature than a mold requiring only 
a small fraction of the capacity of 
the cylinder. In like manner, a thin 
section molding on a fast cycle will 
require higher cylinder tempera- 
tures than will the equivalent weight 
ofa heavy section which is molding 
ma much slower cycle. 


Mold Shrinkage 


As indicated previously, there is a 
measurable shrinkage between the 
wld dimension of the mold and the 
tld dimension of the molded part. 
This difference is normally ex- 
pressed as “cold mold to cold piece 
urinkage” or simply “mold shrink- 
ge.” Tables of data on the various 
tmmercial materials will normally 
show a range for this cold mold to 
wld piece shrinkage. This informa- 
on is obtained by measuring spe- 
if test bars after molding. These 
igures are useful as a guide in de- 
termining the amount of cold mold 
0 cold piece shrinkage which may 
® experienced, but it must be un- 
‘erstood that this shrinkage varies 
‘preciably with the shape of the 
‘eee and with molding conditions. 
ery roughly, it can be stated 
“at the mold shrinkage increases as 
“e ratio of the surface to weight 
t the part increases; in other 
‘ords, a large area piece having a 
‘ery thin cross-section could be ex- 
ted to show higher mold shrink- 
*€ values than the same weight 
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piece covering a smaller area with 
a much greater thickness. In like 
manner, the mold shrinkage will 
vary depending upon the direction 
of flow of the material in filling the 
mold; a greater mold shrinkage will 
be experienced along the line of the 
flow than will be found across the 
line of the flow. 

Variation in molding conditions 
will also affect the mold shrinkage, 
and in this way a small amount of 
control of the mold shrinkage is un- 
der the control of the molder. It 
must be emphasized, however, that 
this amount of shrinkage that can 
be controlled at the machine is 
small and can not be made to com- 
pensate entirely for a mold which 
has been made oversize or under- 
size. The amount of control that can 
be obtained in the molding machine 
corresponds roughly to the range of 
mold shrinkages which are given in 
standard table of properties. For ex- 
ample, Plexiglas V-100 is listed as 
having a mold shrinkage of from 
0.005 to 0.008 in. per in. when meas- 


ured according to a_ standard 
A.S.T.M. test. The difference be- 
tween these two figures represents 
the approximate range of control of 
mold shrinkage that may be ob- 
tained by variation in molding 
conditions. 

The graph in Fig. 2 shows the ef- 
fect of cylinder and mold tempera- 
tures on mold shrinkage. The mold 
shrinkage may be increased—that is, 
the size of a part can be decreased 
—by any one or all of the following: 
a) Increased mold temperature. b) 
Reduced cylinder temperature. c) 
Reduced injection pressure. 

Conversely, the mold shrinkage 
can be decreased—that is, the size 
of the piece can be increased—by 
either one or all of the following: 
a) Reduced mold temperature. b) 
Increased clyinder temperature. c) 
Increased injection pressure. 

Of these three variables the mold 
temperature is the most important, 
with cylinder temperature ranking 
second in importance and injection 
pressure being of only minor im- 
portance. Also, up to the time of 
freezing of the gate, the mold 
shrinkage can be reduced with in- 
creased piston forward times, but 
this may result in other defects. 


Dimensional Stability 


Not only do molded parts show a 
shrinkage from the cold mold di- 
mension when measured at room 
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Fig. 2—Effect of cylinder and mold temperature on mold shrinkage when molding acrylics 
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CONTAINERS TULOX transparent containers are the 


world’s most practical display packages minimum 
They provide the transparency of glass at about 1 Jw the common.‘ 
weight. They are shatterproof, and very strong, affording Himparts for | 
maximum product protection. They are low in cost, yet ex. Molding st 
pensive in appearance. They are made in a wide range of ith polari 


sizes, with lengths to specification, and are supplied with ount of 
attractive, snug-fitting, slip-on closures. J by t 
Tulox containers can be imprinted for less than the cost cs i 


of paper labels. Imprinting is limited to 1 color, plus a con. 
trasting background color. Clear or bright red closures are 
standard, but special colors can be made to order (Con. 
tainers can be supplied with a vent hole in the base, at no 
additional cost. 
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TULOX transparent sleeves, used in 
conjunction with drawer-type, set-up 
boxes, make ideal display containers 
for thousands of products. Because of 
their seamless, one piece construction, 
they not only provide clear visibility, 
but also act to reinforce the cardboard 
insert—adding strength to the entire 


package. They are made in many dif- pwever, is 
ferent sizes ranging from 14” to 114” in ble in this 
height, and from 1” to 3” in width, with ed for a 
lengths to specification. No stocks are mtrol of rr 
carried, but a number of section sizes er maels 


are available for immediate production 


in any specified lengths. Hinitely ir 


le parts t 
mperature 
lat such te 
ld mold 1 
t, result in 





HEAVY DUTY VIALS TULOX SEMI-RIGID TUBING 


TULOX tubing is manu- In spite o 
TULOX vials are heavily-walled factured in two grades— Pages 
plastic tubes, capped at both ends “TT”, made from Cellulose saa 
with durable, tight-fitting telescopic Acetate Butyrate, and “A”, tion re 
closures. They are shatterproof and mundn teowh Caelielese Ace = ho 


completely unaffected by salt water, 
oil or kerosene. Because of their 
ability to withstand abuse — Tulox 
vials are widely used as protective 
containers for shipping and storing 
valuable instrument ball bearings, 
gauges, drills, watch parts, etc. Sizes 
range from 5/;,” to 174%” I.D. 


tate. “TT” grade is avail- 
able from warehouse stock 
(clear transparent only) in 
sizes from 1%” to 2” O.D. 
“A” grade is made to spe- 
cial order only. 
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TULOX Tubing and Transparent Containers are also made in England by Thomas De to Rue & Company, Limited, Imperial House 
tylies 


rature. out if they are sub- 
4d to te peratures near their 
sium se: vice temperatures for a 
longed period they may also show 
srinkage vhich is due to the re- 
e of mo jing stress which has 
n frozen ‘nto the piece. For the 
.¢ dimensional stability at these 
vated temperatures it is desir- 
ie, therefore, to mold a part with 
minimum of frozen molding stress. 
§ ommon way of examining molded 
ts for the presence of frozen 
widing stresses is by inspection 
ith polarized light, whereby the 
mount of stress in a part is indi- 
wed by the number of rings or 
jinges that become visible. 

In this connection, the stress optical 
ficient for methacrylates is in the 
eneral range of 1000 p.s.i. per fringe 
+ in. of thickness at room tem- 
ature. (Each dark ring seen when 
wing a part 1 in. thick through a 
jarizing filter, when illuminated 
ith polarized monochromatic light, 
il represent a stress of 1000 p.s.i.) 
The degree of frozen molding 
ress and therefore the dimensional 
ubility at elevated temperatures 
n be controlled to some extent by 
ding conditions and the pre- 
nred conditions mentioned above 
lower cylinder temperatures and 
dium pressure should give the 
st parts. The mold temperature, 
wever, is also an important vari- 
le in this respect and again the 
ed for accurate knowledge and 
mtrol of mold temperature is seen. 
igher mold temperatures will very 
finitely improve the stability of 
’ parts to exposure at elevated 
mperatures, but it should be noted 
ut such temperatures increase the 
id mold to cold piece shrinkage, 
t, result in a smaller piece. 

ln spite of the thermal instability 
lich can be caused by molding 
ess, a part molded to visual satis- 
in from the heat resistant 
hrade 8) material will have better 
tility than a stress-free part 
iided from a less resistant grade. 
sual appearance is, however, no 
trion in establishing that the best 


at resistance has been attained in 
molding. 















































Molding Techniques 

When starting up any new mold- 
: job, the specific conditions re- 
ired by the mold will only be 
ind by trial. In the course of these 
“ls the molded parts may have 


trylics 


defects which have to be remedied. 
The following section is intended as 
a guide to be used to remedy these 
defects with a minimum loss of time 
and material. These remedies are for 
the visual defects rather than those 
of dimensional tolerance which were 
mentioned under the section on mold 
design. 


Defects and Remedies 


Short shot (mold not filled) 
or rippled surface, usually in the 
area farthest from gate—a) Increase 
feed or, if known to be sufficient, b) 
Increase injection pressure. c) In- 
crease cylinder and/or mold tem- 
perature. d) Excessive or uneven 
feed will also cause a loss of pres- 
sure and short shots. In this case, 
reduce the feed to the correct 
amount. e) Enlarge gates, sprues, or 
runners to reduce pressure drop. 

Note: Proper feed adjustment will 
permit the ram to come forward to a 
nearly constant stopping place. A 
small “cushion” is usually desirable. 
The operation of the ram should be 
observed for several cycles before 
adjustment is made. Short shots can 
be caused from excessive feed as 
well as insufficient feed. Observa- 
tion will tell which. 

Weld lines—a) Increase pressure. 
b) Increase cylinder and/or mold 
temperature. c) Change the location 
of the gate to change the flow pat- 
tern to reduce or eliminate the weld. 

Tails, appearing as welds or tears 
beyond raised numerals, etc. in the 
mold—a) Reduce cylinder temper- 
ature as low as possible. b) Increase 
mold temperature. c) Increase injec- 
tion pressure. d) Reduce ram speed. 
e) In severe cases it may be neces- 
sary to relocate the gate or even 
decrease the depth of the obstruct- 
ing letter or numeral. “Tails” can 
be caused by lack of welding as the 
plastic flows around the raised nu- 
meral or may be caused by tearing 
as the material flows over the nu- 
meral. Thus, if the defect is not 
eliminated by the adjustments 
listed, it is desirable to try cau- 
tiously raising the cylinder tempera- 
ture before making mold changes. 

Teardrops, mica surface, splash, 
and flow lines—a) Increase injection 
pressure. b) Reduce cylinder tem- 
perature. c) Increase mold tempera- 


ture. d) Increase predrying time. 


e) Enlarge gates and runners to pre- 
vent early freezing. 
Sink marks—a) Increase injection 


pressure. b) Increase “ram forward” 
time. c) Reduce cylinder tempera- 
ture. d) Increase mold temperature. 
e) Enlarge gates and runners to pre- 
vent early freezing. 

Smudge, orange peel, and skids— 
a) Reduce “ram forward” time. b) 
Reduce injection pressure. c) Re- 
duce cylinder temperature and/or 
mold temperature. 

Cold slug—a) Increase nozzle 
temperature. b) Put cold slug weld 
in mold opposite sprue bushing. c) 
Counter-ream nozzle with taper at 
outlet to cause material to part in- 
side nozzle as the mold opens. 

Warping—a) Increase “mold 
closed” time. b) Use a clamping jig 
in which to cool the parts after re- 
moval from the mold. c) Reduce 
cylinder and/or mold temperatures. 
d) Cool pieces in water at approxi- 
mately mold temperature. Cooler 
water for thin pieces, warmer water 
for thick pieces. 

Sprue breaking or not pulling—a) 
Reduce “ram forward” time but add 
to “mold closed” time to leave over- 
all cycle constant. b) Reduce injec- 
tion pressure. c) Check seating of 
the nozzle in the bushing. d) Polish 
the sprue bushing. e) Provide ade- 
quate sprue puller such as a “Z” 
puller or slight undercuts in the wall 
of the cold well. 

Burning or trapping air—a) Re- 
duce ram speed. b) Reduce injection 
pressure. c) Reduce clamping pres- 
sure. d) Reduce cylinder and/or 
mold temperatures. e) Vent cavity 
by grinding a vent from the area of 
burning to the outside clamping 
area. 

Internal bubbles in thick molded 
pieces—a) Increase “ram forward” 
time. b) Increase ram pressure. c) 
Increase total cycle time. d) Reduce 
ram speed. e) Reduce cylinder tem- 
perature. f) Put pieces in hot water 
after removing from mold. Water 
too cold will cause vacuum bubbles, 
while water too hot will tend to 
open up weld lines. g) Enlarge gates 
and runners to prevent early freez- 
ing of the material being injected. 


Water Cooling 


Water cooling has been recom- 
mended as a remedy for certain 
problems in the previous section. It 
is also widely used as a substitute 
for prolonged press cooling when 
molding heavy sections and as such 
has a distinct economic advantage, 
but must be used under carefully 
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controlled conditions. Prolonged im- 
mersion of the hot plastic in hot 
water will cause an _ excessive 
amount of water absorption. Later 
evaporation of this absorbed water 
can lead to a condition of critical 
tensile stress in the outer layers of 
the part which will cause immediate 
crazing or at least craze sensitivity. 
Annealing a part containing an ex- 
cessive amount of absorbed water 
will not prevent this crazing and 
might, in fact, hasten it. 

To protect against this condition, 
immerse parts for the shortest prac- 
ticable time in water carefully main- 
tained at a temperature as low as 
possible. 


Specialized Techniques 


The information given previously 
will cover the large majority. of the 
run-of-the-mill acrylic molding jobs 
that will appear in the molding shop, 
but the modern trend to larger and 
larger moldings which tax machines 
and materials to the utmost has re- 
quired the application of several 
specialized techniques in order to 
achieve the desired results. 

A good example of such molding is 
the experimental window shown in 
Fig. 3. Because of the service of the 
part it was necessary to mold this of 
the medium-flow Grade Six material 
although from the character and 
shape of the piece it would be de- 
sirable to mold it in a softer flow 
grade. The eventual solution to the 
successful molding of this part was 
to apply differential cooling to the 
dies. The areas in the die more re- 
mote from the gate area were heated 
by a special circulating water sys- 
tem that was maintained at a rela- 
tively high temperature, while the 
areas around the gate were heated 
by a separate water system which 
was kept at a much lower tempera- 
ture. This points out the necessity 
of having the coring of the die suffi- 
ciently flexible so that changes of 
this type can be made. By this tech- 
nique, the flow of the material at 
the outer extremities of the die was 
aided by the extra die heat so that 
the piece could fill completely while 
the lower temperatures around the 
gate permitted earlier freezing of 
the gate (resulting in shorter cycles) 
and prevented warping or pulling in 
of the gate. 

The injection molded acrylic win- 
dow, 16 by 31 by 0.100 in. was pro- 
duced on an 85-oz. machine with 
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Fig. 3—Diagram of experimental win- 
dow molded of acrylic, using a special 
differential cooling system for dies 








%o-in. sprue bushing and %-in. 
nozzle. Weight of molded part is 32 
ounces. Other details of the molding 
operation are as follows: 


Cycle 
Piston forward 7 sec. 
Total time die closed 48 sec. 


Cycle start to cycle start 90sec. 
Cylinder temperature 


Rear 570° F. 
Center 590° F. 
Front 460° F. 
Die temperature 
Center area 130° F. 
1/3 points 150° F. 
Ends 170° F. 
Injection pressure (oil gage) 
p.s.i., full volume 2500 


Pre-Weighed Feeds 


Another technique that has been 
successful on several very critical 
jobs is that of using very carefully 
pre-weighed feeds. Although the 
feed mechanisms on all the commer- 
cial machines can be set to control 
the feed and are also self-compen- 
sating in this feed adjustment, there 
are times when volumetric feed con- 
trol is not sufficiently accurate. In 
these cases, the use of a carefully 
weighed amount of feed, corre- 
sponding exactly to the weight of the 
piece, runners, and sprue, permits 
cycle changes that would otherwise 
cause excessive molding strains or 
defects. 

With this accurately weighed feed 
the injection piston can be permitted 
to bottom on each shot without fear 


of excessive “packing” of the dic 
“Packing” is the term » oplied to the 
extra amount of material which cay 
be forced into the mold to take the 
place of the shrinkage caused by 
material which has already been jn. 
jected into the mold and has started 
to cool. At the same time the piston 
can be left in the forward position 
to prevent unloading of the molj 
until the gate has frozen and the 
cycle completed. 

Another advantage to be gained 
by the use of the accurately pre- 
weighed feed and bottoming the pis- 
ton on each cycle is that the minj- 
mum amount of pressure is lost by 
transmitting this pressure through 
an excessive amount of cold materi 
in the cylinder. Unless the cylinde 
is emptied sufficiently to bottom th 
piston before weighed feeding j 
started, the piston cannot be made 
to bottom during molding. 


Annealing of Molded Parts 


It is good practice to anneal all 
molded parts. Particularly in case 
where it is known that the molde 
part is going to be subjected to th 
influence of solvents, such as thos 
cases where the molded part is to 
lacquered or painted for decoratiy 
purposes, or where the part is goin 
to be subjected to mechanical stress 
it is good practice if not mandatory 
to anneal these parts so that they 
have a minimum of frozen moldin 
stress which may lead to eventua 
crazing. 

The optimum time and tempera- 
ture for annealing any specific par 
can best be determined by experi- 
mentation with a few samples to fin 
out the maximum temperature t 
which the part can be heated with- 
out objectionable deformation. Thi 
becomes the maximum temperatur 
which can be used for annealing. Th 
use of the maximum temperatur 
will permit minimum times of am 
nealing although lower temperature 
may be used if the times are & 
tended accordingly. The annealin 
time should be increased 50% fo 
each 18° F. decrease in annealin 
temperature. Temperatures belov 
150° F. for Grade Eight or below 
122° F. for Grades Five or Six 4 
too low to achieve the proper deste 
of annealing. 

On the basis of tests made 
many molded parts and on the & 
sumption that an approximately 1" 
dimensional change can be tolerate 
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Shown above are several different parts molded by KUHN and JACOB. 


It’s our job to custom-mold plastic parts of 
the highest quality that exactly fit their func- 
tional requirements. Every job, whether we 
start from scratch or follow customers’ 
prints, goes through our engineering depart- 
ment. It is here that Kuhn and Jacob com- 
bines the benefits of many years of practical 
tool and die making with technical knowl- 
edge . . . often suggesting a change in de- 
sign that may mean better performance in 
service, lower cost, faster delivery or other 


advantages to the customer. Not only in the 
plans stage and at the drafting board but 
through each succeeding manufacturing op- 
eration, Kuhn and Jacob engineers assume 
the responsibility for meeting customers’ 
specifications—and for insuring the high 
quality and fine appearance of the finished 
piece. 


Write for your copy of our catalog, “A Serv- 
ice to Users of Compression Molded Plastics” 








Gx DESIGNING * MOLD MAKING + CUSTOM MOLDING 
(9 KUHN & JACOB MOLDING & TOOL CO. 
| . 1200 SOUTHARD .... TRENTON 8, N. J. 
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Table !I—Cooling Rates for Annealed Acrylic Parts 





Thickness 


Maz. cooling rate to 50° C. (122° F.) 





Below 0.150 in. 
Above 0.150 in. to 0.375 in. 
Above 0.375 in. to 0.750 in. 


45° C. (81° F.) per hour 
20° C. (36° F.) per hour 
10° C. (18° F.) per hour 





the following conditions are sug- 
gested: 

For parts molded from Grade Five 
methacrylate molding compound, 
two hours at temperatures between 
65° C. (149° F.) and 80° C. (176° F.). 

For parts molded from Grade Six 
methacrylate molding compound, 
two hours at temperatures between 
70° C. (158° F.) and 80° C. (176° F.). 

For parts molded from Grade 
Eight methacrylate molding com- 
pound, two hours at temperatures 
between 85° C. (185° F.) and 95° C. 
(203° F.). 

The two hour annealing time was 
arbitrarily chosen as a practical time 
limitation based on capacity of an- 
nealing equipment. In the case of 
some molded parts which have thick 
cross-sectional areas longer anneal- 
ing times may be desirable. 

As the thickness of the molded 
part increases, the possibilities of re- 
introducing stress by differential 
cooling of the surface and the inside 
become greater. To protect against 
this eventuality, parts should be 
cooled from the annealing tempera- 
ture slowly. Table II gives recom- 
mended cooling rates for annealed 
acrylic parts. 

When the temperature of the 
parts has reached 50° C. (122° F.) 
the parts may be cooled to room 
conditions more rapidly. A conven- 
ient method of obtaining slow cool- 
ing is to allow the parts to remain 
in the annealing oven after it has 
been turned off. If this is not prac- 
ticable, the parts can be removed 
to a closed container and permitted 
to cool slowly. 
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CELLULOSICS 


by DAVID A. JONES* 


THs family of molding materials 

includes cellulose acetate, cellu- 
lose acetate butyrate, and ethyl 
cellulose, all of which can be pro- 
duced to suit the specific demand of 
the consumer and the molder.! 
Formulations can usually be tailor- 
made to satisfy the most exacting 
demands. In addition to the usual 
requirements of excellent impact, 
high tensile strength, good heat sta- 
bility, dimensional stability, part 
rigidity, or excellent surface, a 
formulation within this group can 
offer exceptional ease of flow for die 
filling, excellent welding properties, 
fast molding cycle, non-blush char- 
acteristics, or flame-resistant prop- 
erties. It is for this very reason that 
a close coordination must exist be- 
tween the end user, molder, and ma- 
terial supplier so that the optimum 


*Market Development Dept., Technical Service, 
Celanese Corp. of America. 

tAt time of going to press, an announcement 
was received from Celanese Corp. of America 
stating that market development quantities of 
cellulose propionate are being made available. 

References were prepared by the editors. 












































formula selection can be made to 


satisfy all the requirements of those 
concerned, 


Physical Properiics 

Table I lists the range of physical 
properties available within one 
formulation of cellulose acctate, Bs. 
sentially this is classified as a gen- 
eral-purpose formula and offers good 
impact strength, moisture r 
and moldability. This formulation js 
characterized by a balance of impact 
strength, dimensional stability, and 
good moldability. 

The molder exerts considerable 
influence on properties of injection 
molded parts and several precautions 
must be followed if the full benefit of 
a member of the cellulosic family 
is to be gained. 

1) Material must be thoroughly 
dried. Standard drying conditions 
which are usually sufficient to pre- 
pare materials for molding are 2 to3 
hr. at 160 to 170° F. 

A study of the effect of moisture 
content of materials run under iden- 
tical conditions has shown a very 
slight difference in physical proper- 
ties as such. Increased moisture 
brings about a lower flow tempera- 
ture, however, and the resultant 
lower cylinder temperature in mold- 
ing has a marked effect on physical 
properties. 

The presence of moisture—0.4% 
after drying in the case of the cellu- 
lose esters or 0.2% for ethy] cellulose 
—usually has a marked effect on the 
surface of the molded part and 
causes streaking and scaliness. The 
allowable moisture level decreases 
as formula hardness increases. 

2) Material must be run at opti- 
mum cylinder temperature. In the 
molding of ethyl cellulose, a skin 
condition will result with cold mold- 
ing. It is usually necessary to utilize 
temperatures at least 100° F. above 
the cold point, minimum fill tem- 
perature, to obtain satisfactory 
molded parts. In the case of acetate 
and butyrate, supposedly good 





Table I—Range of Properties in General-Purpose Cellulose Acetate Formulation 




















Fl Flow Impact Tensile Heat 
rsay temperature strength strength distortion 
symbol a 
"~. ft.-lb./in. notch lb./sq. in. 3 days, °C. 
Ss 125 8.3 1300 49 
H; 185 49 4500 18 
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NASHVILLE, TENNESSEE AND HENDERSON, KENTUCKY 




































































Table !i—Effect of Primary Cylinder Temperature on an S Flow CA Compound 














Primary Secondary Izod Tensile 
cylinder cylinder Die impact strength Elongation 
ft.-lb./ 

°F. es “Fs in. notch p.s.i. % 
340 270 100 3.5 — — 
355 280 100 4.7 — — 
390 315 100 6.0 — — 
355 285 90 -- 7900 16 
380 310 90 - 5800 13 
405 335 90 _ 4800 16 

moldings, appearance-wise, can need not limit the use of cellulosics. 


often be obtained at or near the cold 
point. This is a dangerous condition, 
however, since the best physical 
properties for impact are obtained 
at temperatures 50 to 100° F. above 
the cold point. 

The primary or front cylinder 
temperature (Table II), of all the 
machine variables, has the greatest 
effect on the physical properties of 
the molded item. It should be run at 
the maximum temperature allow- 
able for good moldability to obtain 
best impact. 


Molding 


The selection of a machine for the 
injection molding of cellulosics is not 
limited. Wide-spread use in pre- 
plasticizing machines has made the 
molding of heavy parts in one cavity, 
or the utilization of family molds, 
a practical reality. The molder is not 
forced to run several small molds 
but can capitalize on the excellent 
plasticizing ability of preplasticizing 
machines to combine parts into large 
family dies or to mold larger items 
than previously possible. 

In this type of molding it is often 
possible to obtain faster molding cy- 
cles on heavy sections with cellu- 
losics than with any other thermo- 
plastic. This is due to the quick- 
setting ability of specific formula- 
tions. 

In addition to these faster cycles, 
the surface and finish of the molded 
part is superior. With these facts in 
hand the molder should closely study 
the economics of an application since 
the quantity and quality of molded 
parts may offset a lower cost for the 
material. 

It is preferred that shot weight 
should not exceed 80 to 85% of the 
machine’s injection rating. This is 
not always practical, however, and 


462 


Use of low temperatures can offset 
the fact that a material is in the ma- 
chine cylinder for an extended 
period of time. On this basis an 
ASTM H flow material has been 
used in the molding of a 2-oz. shot 
on an 8-oz. machine using cylinder 
temperatures of 270° F. In the same 
light, a 21-o0z. shot has been molded 
on a 16-oz. machine at cylinder 
temperatures approaching 600° F., 
but this is exceptional. 


Standard Job 


In setting up an initial cycle for a 
standard job, a cylinder temperature 
of approximately 410° F. can be se- 
lected for an ASTM H flow material. 
Final temperature actually used will 
be a function of shot weight versus 
machine size; nozzle, sprue, runner, 
and gate sizes; and part area and 
cross section. Once the optimum 
temperature is reached the molder 
can expect a 12 to 15° F. increase in 





ASTM flow step increase of selected 
materials above the H flow. The 
same temperature increment will 
hold for decreases in flow steps. 


Machine Variables 


As previously pointed out, the pri- 
mary or front cylinder temperature 
has the greatest effect on the physi- 
cal properties of the molded item, 
But there are other variables: 

1) Material feed must be con- 
trolled so that the injection plunger 
rides to within % to % in. from 
home each shot. This eliminates the 
excess resistance caused by the com- 
pression of cold granules in the 
cylinder and allows the development 
of maximum injection pressure. The 
slight cushion feed is utilized to ob- 
tain correct part density. 

2) Injection pressure should be 
run as high as practical for molding. 
The combination of temperature and 
pressure must be short of the mold 
flash point but allow an unhesitating 
forward movement of the plunger. 

3) Injection speed should be set 
at a maximum. The only reason for a 
reduction of speed would be due to 
burning from trapped air, or in some 
cases heavy cross-section molding. 
Fast injection allows the utilization 
of full material temperature and 
prevents a thick plastic shell forma- 
tion in the runners and cavities 
which offer resistance to flow. 

4) Injection and clamp times need 
only be long enough to prevent back 
flow of material from the cavity 
upon injection plunger return which 
will prevent the development of 




















cylinder temperature with each sinks, and is long enough to allow 
Table Ill—Typical Machine Operating Conditions for Cellulose Acetate 
Average 
Number of cylinder Die 
Material cavities tempera- tempera- 
Item flow indie Machine ture ture Cycle 
be oz. oF. °F. sec. 
Cigarette case 155 6 8 400 150 44 
Screw driver handle 135 6 12 360 140 og 
Tooth brush handle 165 16 16 380 150 42 
Toilet seat 135 1 21 380 120 60 
Toilet seat 140 60 480 110 115 
Buttons 140 16 2 440 99 20 
Dolls 140 2 24 460 130 5 
Beads 155 64 6 370 110 18 
Brush back 155 4 12 410 160 110 
Pen barrels 165 16 . 430 150 23 
Optical frames 145 12 12 390 130 19 
_—— 
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of material, and better part finish. 


Table Ill, p. 462, lists a number of 
acetate products and operating con- 
ditions used to mold the parts. 


Mold Design and Gating 

Several specific points can be of- 
fered in regard to mold and gate 
design for cellulosics. These materi- 
als have a relatively high velocity 
and undergo a somewhat gradual 
change in viscosity during heating. 
For this reason it is not desirable to 
utilize true pin-point gates, since 
the molder may encounter material 
‘reakdown before the cavities are 
completely filled. The rectangular 
restricted gate is preferred since it 
can readily be incorporated in the 
mold and it offers a compromise be- 
ween gate length and the distance 
the gate extends up the face of the 


fart. Round gates usually necessitate 


work on both halves of the mold and 
a chance of mismatching gate parts. 
The selection of runner size is not 
ritical. The runner should neither 
be so small that it offers excessive 
resistance to flow nor so large that 
it is a waste of material. The mold 
sprue size is dependent on the run- 
mer diameter and the sprue tip 
should be 42 in. larger in diameter 
han the nozzle used on the injection 
iachine. The runners in the mold 
should be of a consistent diameter 
nd no excessive resistance should 
pe present, such as turned sprue 
bushing inserts or mismatched run- 


ner arms. Gate land for this system 


i molding is usually in the range of 
025 to 0.070 inch. 


The factors which generally influ- 


ence the resistance to flow through 


gate are: 1) distance of gate from 
prue (measured by linear inches of 


runner); 2) cross-sectional area of 
ate; and 3) gate land. 
The ranges of gate width and 


And 0.050 + 


lepth in this restricted classification 
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ld design? based on a 
heoretical mathematical 


utton 


omewha 


Balanced gating” in References. 


FEellulosic 


9 ‘i 
q 























5A 4A 1A 2A 3A 
SPRUE 
~ 4” 
” ” ”" ” 
betes 5 3/, me fmecte 5, 3/, ———o emu 5, 3/., —— foe 5 3, ey 
§ 4 1 2 3 


Fig. 1—Typical button mold design to produce balanced gating in 10-cavity mold. Run- 
ner diameter is 0.200 in. full round, gate land for all cavities 0.050 in.; size of various 
gates is as follows: No. 1—0.058 by 0.019 in.; No. 1A—0O.058 by 0.019 in.; No. 2— 
0.081 by 0.027 in.; No. 2A—0O.081 by 0.027 in.; No. 3—0.090 by 0.031 in.; No. 
3A—0.090 by 0.021 in.; No. 4—0.081 by 0.027 in.; No. 4A—0.081 by 0.027 in.; 
No. 5—0.090 by 0.031 in.; No. 5A—0.090 by 0.031 inch. As can be seen, all gates 
at the same distance from center sprue have same land and cross-sectional area 


formula to effect balanced gating in 
a 10-cavity mold is shown in Fig. 1. 
This formula can be applied only to 
the design of a multi-cavity mold 
which is to produce parts of uniform 
weight and which is to be run at a 
uniform temperature. All gates 
which are located at the same dis- 
tance from the center sprue have the 
identical land and cross-sectional 
area. 

In the design of a multiple-gated 
single cavity, the distance from the 
gate to the weld line must be not 
less than the distance from the gate 
to the end of the part. If it is less, a 
condition of packing and/or a con- 
dition of flash may be found to de- 
velop at the weld. 


Molded Part Defects 


The molder can assist quality 
molding by classifying part rejection 
into several categories and establish- 
ing set procedures for elimination 
of defects. Several of the complaints 
listed below are peculiar to cellu- 
losics while the majority are of gen- 
eral nature for most thermoplastic 
materials. 

Problem 

1) Incomplete or short shots 

Possible Causes 
A) Material temperature too 
low 
B) Conditions of excessive feed 
cushion 
C) Restriction in nozzle, sprue, 
or runner 

Problem 

2) Sink or shrink marks 

Possible Causes 
A) Improperly located gate. 
Part should be gated into heavy 
section with flow toward the thin 
section 
B) Short injection time 


C) Insufficient injection pres- 
sure 
Problem 
3) Mica specks, bubbles, or sur- 
face blisters 
Possible Causes 
A) Breakdown of material vis- 
cosity 
B) Material insufficiently dried 
C) Material contamination 
Problem 
4) Poor welds, flow marks 
Possible Causes 
A) Material too cold 
B) Jetting flow from gate which 
causes material to strike oppos- 
ing wall in mold 
C) Mold surface too cold 
Problem 
5) Brittleness 
Possible Causes 
A) Breakdown of material 
B) Improper welding due to 
cold material 
C) Incorrect material formula- 
tion for part 
Problem 
6) Moist surface or cloudy appear- 
ance of moldings 
Possible Causes 
A) Insufficient mold venting 
B) Material or die too cold, 
causing condensation 
C) Improper compound formula 
selection 
D) Material has been improp- 
erly dried 


References | 


For further information on cellu- 
losic materials, see p. 75; on foaming 
of cellulose acetate materials, see 
p. 612. For data on extrusion of cel- 
lulosics, see p. 546. Also consult the 
Subject Index and the Directory 
Index. 
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POLYTRIFLUOROCHLOROETHYLENE 


by J. A. JUPA* 


LTHOUGH Kel-F plastic can be 

compression molded, most of its 
molded applications have been pro- 
duced by injection molding. A ma- 
jor factor governing the molding, 
heat-treating techniques, and end 
uses of Kel-F plastic is its molecu- 
lar weight. High molecular weight 
must be maintained to insure high 
tensile strength, elongation, tough- 
ness, and resistance to embrittle- 
ment in the finished parts. A fast 
and accurate check of the molecular 
weight of Kel-F compounds can be 
obtained during fabrication, within 
a few minutes after a part has been 
produced, by means of the ZST 
(Zero Strength Time) test. Under 
one test condition, for example, time 
required from sample preparation to 
final reading is only 7 min. as com- 
pared to 45 min. required by a pre- 
vious method of determining mo- 
lecular weight. The ZST test 





"The M. W. Kellogg Co. 
References were prepared by the editors. 


Courtesy The M. W. Kellogg Co. 


measures the time (in seconds) re- 
quired to break a standard notched 
strip which is weighted with a 712- 
g. load at 250° C.; the result can be 
converted to the old NST system or 
directly to its value in centistokes 
as obtained by the solution-viscosity 
method. A specially designed ZST 
apparatus has been devised which 
is semi-automatic in operation and 
can be operated by nontechnical 
personnel with a minimum need for 
personal attention. 


Cold Runner Molding 


A good general rule is to use the 
lowest molding temperature possible 
within the range of 500 to 575° F. 
which will produce satisfactory 
molded pieces. 

Using the lowest temperature— 
500° F. along the length of the cyl- 
inder—the molding operation may 
be started; if “short shots” are ob- 
tained, it is well to increase the cycle 
100% or more. If “short shots” 





Molecular weight testing apparatus (ZST stands for Zero Strength Time) determines the 


molecular weight of polytrifluorochloroethylene; using molding material of proper molecu- 


lar weight assures that the molded part will have optimum physical propertie. 
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are still obtained, it w 
able to raise the temp:-ature ap- 
proximately 20° F. 2» resume 
molding at the new level, If this 
condition does not produc, satisfac. 
tory pieces, increase th. length of 
the cycle. If it is found necessary to 
go above the suggested tempera- 
tures, other changes musi be made. 
such as an increase in pressure or 
opening up the sprues, runners, and 
gates, etc., to obtain the necessary 
flow into the cavity of the dic. 

It is important to feed a quantity 
of material to the cylinder roughly 
equivalent to the weight of a “Full 
shot.” The feed setting should be so 
adjusted that the material cushion 
within the cylinder remains con- 
stant throughout the run. By using 
a safe setting which will reduce the 
material cushion to a minimum, it is 
possible to utilize the full effective 
pressure of the ram. 


be desir. 


Die Design 

Dies may be constructed from 
regular die steels if subsequently 
chromium plated, but it is safe to 
run sample shots before chrome 
plating. High grade chromium steels 
or Duri-nickel are also recom- 
mended for die cavities. The use of 
short sprues, full round runners, and 
round gates is suggested because 
Kel-F has a high melt viscosity and 
sets up rapidly, even at elevated 
temperatures. 

Mold shrinkage on unplasticized 
and plasticized Kel-F is to a great 
extent dependent upon the general 
size, weight, and geometric design o! 
the piece, cylinder temperatures, and 
the effective pressure which is be- 
ing applied under those tempera- 
tures. 

Generally, the higher the cylinde: 
temperature and the greater the 
weight of the piece, the greater th: 
expected mold shrinkage. For un- 
plasticized pieces weighing from 
approximately 1 to 10 g. and hav- 
ing wall thickness from 0.025 t 
0.125 in., mold shrinkage is between 
0.005 and 0.010 in. per linear inch 
As the weight and thickness of th: 


unplasticized piece increases 100 


approximately 10 to 50 g, mold 


shrinkage values will increase from 
0.010 to 0.020 in. per linear inch. 


Mold Temperatures 


High mold temperatures in the 
neighborhood of 290 to 310° ¥. at 
required for Kel-F. These temper 
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tures may be obtained by electri- 
cal heat, cam, or hot oil. 

In mi cases it is difficult to 
reach tl equired mold tempera- 
ures un ss special provisions are 
made to insulate the die from 
the he: metal platens of the 
oress. Se. sfactory insulation can be 
achieved vy using a Transite, board 
approximately lg to % in. thick be- 
tween the press platen and the die. 
The passage of hot oil or steam 
through one half of the die and then 
through the other half may result in 
, considerable differential in tem- 
perature; therefore, direct heating 
io each half of the die is suggested. 

Uniform heating of the cavity 
areas must be seriously considered. 
Numerous molding difficulties have 
been traced to wide temperature 
variations between cavities. In or- 


der to check such variations, the 


strategic location of thermocouples 
in critical sections of the die may be 
indicated. 


Cylinder Temperature and 
Pressure 

Cylinder temperatures between 
300 and 575° F. are usually found 
necessary for molding Kel-F plastic, 
but it is most important to keep the 
cylinder temperature at as low a 
point as possible to prevent thermal 
degradation. The temperature set- 
ting of the nozzle may be at a higher 
temperature than the front and rear 
heaters. 

If the machine must be stopped 
lor a long period of time, the cylin- 
der heat should immediately be 
lowered to no more than 400° F. 

In many cases it has been found 
necessary to use injection pressures 
of 30,000 p.s.i. and higher for mold- 
ing Kel-F, These pressures may be 
demanded by the character of the 
piece, general die design, and the 
effective pressure which the ma- 
chine can supply at the nozzle. Be- 
cause Kel-F has a high melt vis- 
‘osity, it is also necessary to displace 
fe material quickly and to follow 
up with a consolidating pressure 
within the die before the material 
fas an opportunity to “set up.” 
Higher pressures also permit mold- 
‘ng at lower temperatures. 

In other cases, pressures below 
99,000 p.s.i. have been satisfactory. 
Such factors as large gate or shoot- 
ing the iaterial directly into the die 
‘avity have made the use of lower 
pressur possible. On _ occasion, 


Polytrif orochloroethylene 
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Front and rear cavity plates of hot-runner mold in position in machine molding Kel-F 


wide variations in machine pres- 
sures of different machines have 
been found, even where the same 
die was used and the injection cylin- 
der was held at approximately the 
same temperature. 


Hot-Runner Molding 


Kel-F plastic, in its flowable state, 
has an extremely high viscosity and, 
consequently, its flow characteris- 
tics are generally inferior to those 
of other thermoplastics. In many 
cases, in order to fill cavities in the 
conventional two-plate die and cold- 
runner system, it has been necessary 
to overheat the material within the 
cylinder. This often results in mate- 
rial breakdown. 

The hot-runner mold system is 
designed to effectively contain the 
same weight of material as required 
in the molded pieces. This means 
that the injection cylinder acts as a 
preconditioner to gradually bring the 
material up to a temperature which 
will render the material flowable 
without excessive degradation. The 
final rendering of flowability is then 
done in a hot-runner system just 
prior to injection into the cavities. 
Since the material is in the hot- 
runner system for a relatively short 
time, a slightly higher final condi- 
tioning temperature is generally 
used. 

With the hot-runner system, the 
scrap resulting from sprues, runners, 
and gates is reduced to a minimum. 
The sprues and runners are not re- 
moved from the mold after each 
shot; only the molded parts, with 
very small gates attached, are re- 
moved. This means that many small 
parts can be molded economically. 

In hot-runner molding, only 
100% virgin material is used. Since 


there are no sprues and runners to 
remove, the molder has no problem 
of providing storage space for scrap 
or of contamination by re-using the 
material. 

Higher quality, less orientation, 
and higher molecular weight parts 
with optimum physical properties 
are also produced by use of a hot- 
runner mold. 

This system consists of an exten- 
sion of the three-plate mold system. 
The third plate, which normally con- 
tains a sprue and runners which 
must be removed after each shot, is 
backed with a plate which is a mir- 
ror image of the third plate. The 
runner system thus enclosed is 
heated separately to temperatures 
well above the transition point of 
Kel-F plastic. 

The third plate serves as a res- 
ervoir which can condition a quan- 
tity of material equivalent to that 
required for one shot. It is thus pos- 
sible, by the aid of cavity feed bush- 
ings directly connected to this reser- 
voir, to inject Kel-F fluorocarbon 
plastic at essentially cylinder tem- 
perature directly into the cavity. 
The hot runner section or reservoir 
is maintained at about 525° F. 


Compression Molding 


In compression molding Kel-F, 
the simplest parts—flat sheets, gas- 
kets, and “O” rings—can be molded 
in positive-type molds or, in the 
case of flat sheets and gaskets, be- 
tween thin metal plates or aluminum 
foil with stops to give the correct 
thickness. 

Thin, flat sheets can be produced 
from powder—either high or low 
density, preformed, or bulk—which 
is placed between thin metal plates 

(To page 468) 
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- - - TWO MODERN PLANTS To 


Cm 





ELYRIA, OHIO 


In which is located General Industries’ engineering and mold-making 
departments together with its extensive facilities for compression 
and transfer molding of thermosetting 
materials. 







RADIO-FREQUENCY PREHEATING 


One of the largest installations in the 
industry... more than 75 separate 
units to facilitate high-speed molding 
production. 


COMPLETE ENGINEERING SERVICE 


Capable engineers, qualified by years 
of experience, to see that your designs 
are produced at lowest possible unit 
molding cost. 





CONVEYORIZED OPERATION 


From press to shipping room, through 
finishing and assembly operations, 
entire operation conveyorized for fast, 
uninterrupted flow of molded parts. 


COMPRESSION MOLDING 


180 various compression and transfer 
presses, most with top rams, ranging 
from 25-ton to 1850-ton capacity. 





INJECTION MOLDING 


i 16 modern injection molding presses 
med ranging in size from 2 oz. to 200 oz. 
capacity for low cost, efficient produc- 
tion of thermoplastic materials of the 

highest quality in any quantity. 


FINISHING EQUIPMENT 

Automatic facilities include equipment 
for trimming, polishing, buffing, drill- 
ing, tapping, tumbling and painting. 











PRODUCE YOUR CUSTOM MOLDED PLASTICS 





MARYSVILLE, OHIO 


This modern plant contains General Industries’ 
greatly expanded facilities for injection molding 
of all thermoplastic materials. 


GENERAL INDUSTRIES 








Over the years, General Industries has engaged in the engineering 
and production of custom-molded plastics for many of America’s 
largest manufacturers. 


Included among General Industries’ current customers are the 
largest manufacturers of refrigerators and appliances, cooking 
utensils, telephones, cameras, textile machinery, automobiles and 
many other products. 


Write or phone today for the services of our experienced Sales Engineers who 
will be happy to call on you and assist you with your engineering design and 
answer questions on your technical problems. General Industries will also 
conduct a survey at no cost to you of your product and advise you if you now 
have an item that can be made better and at a cost savings to you through con- 
version to the proper plastic material. 


THE GENERAL INDUSTRIES CO. 


Department PL Elyria, Ohio 
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and then between heated platens of 
a press, the platens being maintained 
at a temperature of 520° F. In no 
case should the temperature go 
above 550° F. or degradation will oc- 
cur very rapidly. The temperature 
should be maintained until the poly- 
mer is rendered flowable. 

The time required to heat and cool 
sheet material will vary somewhat 
with different equipment. For ex- 
ample, a disk Me in. thick by 4 in. in 
diameter will take approximately 3 
min. to bring up to temperature and 
about 2 to 3 min. to cool. However, 
by quenching in cold water, the disk 
can be removed from between the 
plates almost immediately. If a mold 





or aluminum for the cavity and then The nylon molding powder most is possil 
heating the cavity and molding pow- widely used in injection molding js hore cy! 
der to temperature in an oven or type FM-10001. This form» lation has Failur 
other suitable piece of equipment. the highest softening temperature of tempera 
The cavity and plasticized powder the commercial nylon molding pow- divergin 
are then placed in a cooling chase. ders, and products made from it can inders | 
Transfer or plunger molding can also withstand continuous use at tem- the grar 
be used, keeping the pot and transfer peratures up to 250° F. or higher nozzle, 
ram at the plasticizing temperature depending on service conditions, local de 
and heating and cooling only the Unless otherwise specified, the and red 
force and cavity. molding material referred to in this Nozzle 
article is FM-10001. a which \ 
References Successful molding of nylon ye- laborato 
For further information on fluoro- _—_ quires consideration of certain basic mended 
carbon materials, see p. 110; on in- factors. For example, nylon has a main fe: 
jection molding equipment, p. 451. sharp melting point; this point js verse té 


For data on extrusion of fluorocar- about 487° F. for FM-10001, At length. | 
bons, see pp. 552, 556, and 569. Also molding temperature, the material 9M sprue it 
























































is used to manufacture flat sheets, consult the Subject Index and the has a lower melt viscosity than con- BRM design p 
cooling should be effected under Directory Index. ventional thermoplastics. This low MM ze at a 
pressure, preferably at about the “Molded fluorocarbon  applica- melt viscosity is a major factor gov- eliminat 
initial compacting pressure. tions,” Mopern Ptastics 32, 202 erning molding characteristics. It spot at 
Parts such as chemical laboratory (Sept. 1954). necessitates modification of conven- ‘provides 
ware (beakers, funnels, etc.), pump “Upgrading fluorocarbon mold- tional machinery, equipment, and This 1 
bodies, valve diaphragms, valve ings,” by Carmen R. Gianotta, Mop- procedures when injection molding be prov: 
seats, and other parts that are too ERN Puastics 32, 125 (Oct. 1954). nylon. sufficien: 
heavy in cross-section to be eco- “Fluorocarbons face fame and for- tempera 
nomically molded by conventional tune,” Mopern Ptastics 30, 79 (Dec. Basic Requirements band sh 
injection equipment, can be com- 1952). The basic requirements for nylon possible 
pression molded using flash or “Trifluorochloroethylene,” by J. A. molding equipment are: 1) availa- and the 
landed type molds. Heating and Jupa, Mopern Ptastics 28, 84 (Dec. bility of proper range and distribu- not exce 
cooling cycles will again depend on 1950). tion of heat within the plasticizing It is i 
the equipment; cycles at a tempera- cylinder; 2) a properly designed adjusted 
ture of 500° F. will range from 2 to NYLON nozzle; 3) dry molding powder with after the 
5 min. for a %e in. thick by 4-in. a moisture content less than 0.25 to moldi 
valve diaphragm, weighing approxi- by L. PAGGI* percent. de is ti 
mately 30 to 60 g., to 1% to 2 hr. for Plasticizing Cylinder—With a cor- with a 
a 1%- by 6-in. insulator weighing INCE good quality and close tol- rectly designed nozzle and proper expansic 
1% to 2 pounds. These cycles are erances are specified in most of distribution of heat, injection cylin- the noz; 
based on heating and cooling the the applications of nylon, the in- ders of all designs can be used for B hard spi 
article in the mold. jection molding operations must be molding nylon. In general, it is Py ™g-in o! 
A variation of straight compres- performed with care and all molding found that horizontal diverging- aged no; 
sion molding is the technique of variables closely controlled. type cylinders (Figs. 1 and 2) and signed a 
using a relatively thin, high heat * Polychemicals Sales Service Laboratory, E. I. du vertical cylinders can be heated to Shut-« 
a - Pont de Nemours & Co., Inc., Wilmington, Del. ’ . 

conducting material such as brass References were prepared by the editors. a higher over-all temperature than commer¢ 
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is possib! with horizontal straight- 
bore cylin ‘ers. 

Failure o carry sufficiently high 
femperat: es at the rear section of 
jiverging nd multi-channelled cyl- 
inders roy result in bridging of 
ihe granu os, causing drooling at the 
nozzle, loss of injection pressure, 
local degradation of the material, 
and reduced output. 

Nozzle—Figure 3 shows a nozzle 
which was developed in Du Pont 
laboratories and which is recom- 
mended for molding nylon. The 
main feature of this nozzle is a re- 
verse taper bore at least 1 in. in 
length. This, in effect, extends the 
sprue into the heated nozzle. This 
design permits operation of the noz- 
zie at a lower over-all temperature, 
eliminates the likelihood of a hot 
spot at the rear of the nozzle, and 
‘provides good control over drooling. 

This recommended nozzle should 
be provided with a heater band of 
suficient wattage to maintain a 
temperature of at least 600° F. This 
band should be located as close as 
possible to the outlet of the nozzle 
and the sprue bushing, and should 
not exceed 2 in, in length. 

It is important that the nozzle be 
adjusted to the sprue bushing only 
after the plasticizing cylinder is up 
to molding temperature. If the noz- 
ale is tightened against the sprue 
with a cold cylinder, the thermal 
expansion of the cylinder will wedge 
the nozzle too tightly against the 
hard sprue bushing, causing peen- 
ing-in of the front opening. A dam- 
aged nozzle will not operate as de- 
signed and is hard to control. 

Shut-off Nozzles—At least one 
commercial machine is equipped 
with a nozzle having a mechanical 
shut-off, 

This type of nozzle has proved 
successful in molding nylon; in fact, 
it offers certain advantages when 
molding over inserts, or when very 
hot material is required at the front 
end of the cylinder, as when mold- 
ing extremely thin-walled sections. 

Injection Rate—A high injection 
rate at relatively low pressures will 
il the cavities without flashing, 
whereas low pressure and low in- 
fection rate may cause incomplete 
‘ling of cavities in some molds. 


Molds for Nylon 


Speci ' mold construction is not 
require or nylon. Although molten 
“yion is more fluid than other ther- 


Nylon 





moplastics, it will solidify almost at 
the instant of contact with the rela- 
tively cold mold surface, thus elimi- 
nating any undue tendency to flash. 
When flashing occurs, the line pres- 
sure should be reduced but the high 
rate of injection maintained. 

A common cause of flashing as 
well as surface burns is due to in- 
sufficient venting of the cavities. Be- 
cause of the high rate of injection 
necessary for nylon, good venting 
of cavities is important at the spot 
where air traps. The preferred 
method of venting is an overflow 
button or slug positioned diametri- 
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Fig. 3——Nozzle with reverse taper bore 
designed especially for molding nylon 


cally opposite the filling gate and 
connected to the cavity with a gate 
and runner of approximately 1% the 
cross-section of the filling gate. 

Rough ground parting lines would 
be a second choice. 

Lapping of the mating surfaces of 
the cavities is not recommended 
when injection molding. 

Molds for articles which do not 
demand close tolerances can be de- 
signed by using data accumulated 
through experience or by allowing 
for a shrinkage of 0.010 to 0.040 in. 
per in., depending on the wall sec- 
tion of the article. When close toler- 
ances are required, however, the 
following mold construction steps 
are recommended: 

1) Using the specified dimensions, 
machine a single cavity in the mold- 
base intended for use in production. 

2) Machine the sprue bushing and 
all runners up to the positions where 
the production cavities will be in- 
serted. This will establish the time 
required for the material to reach 
the cavities. 

3) By trial moldings in the single 
cavity, determine optimum runner 
and gate size, and determine the 
best molding conditions required to 
produce satisfactory parts. 

4) Heat-treat the molded part for 


% hr. at 350° F., and allow to cool 
slowly. (See paragraphs on “Heat 
Treating,” p. 472.) 

5) Check dimensions of the 
treated article after at least 24 hours. 
Note changes in any dimension. 

6) Use shrinkage data thus ob- 
tained to adjust the dimensions of 
the production mold. 

In general, runners should be be- 
tween \%e and %% in. in diameter. For 
articles having a wall thickness of % 
in. or less, runners need not exceed 
1% in. in diameter. For articles of 
heavier wall thickness, the diameter 
of the runners should usually be 
about % to % the thickness of the 
article, though not exceeding %% in. 
in diameter. 

Round gates should not be greater 
than % the diameter of the full 
round runners; neither should rec- 
tangular gates be greater than %4 
the cross-section of the rectangular 
runners. The gates should not be 
smaller than 0.030 in. diameter, or 
the equivalent area, when of rectan- 
gular design. The length of gate 
or “land” should be as short as pos- 
sible. Failure to follow these rules 
may result in considerable variation 
in tolerances of parts from multi- 
cavity molds. 

Because of the low melt viscosity 
of nylon, balanced gating or varia- 
tion in size of gate and length of 
land is not necessary. In fact, be- 
cause nylon hardens at a relatively 
high temperature, variation in gate 
size will often result in poor control 
of tolerances. 


Moisture Content 


Material molded with a moisture 
content above 0.25% will give mold- 
ings or extrusions with reduced 
toughness. The molding powder 
should therefore be stored in 
covered, moistureproof containers. 
Hoppers of machines should also be 
covered to minimize contamination 
by moisture. 

Warm nylon will not pick up 
moisture as readily as nylon at room 
temperature. Nylon at still lower 
temperatures, such as material from 
a cold storage room, will pick up 
moisture very rapidly on exposure 
to the warm air of the work room 
by condensation on the surface of 
the granules. The importance of 
feeding warm material into the in- 
jection molding machine is therefore 
evident. 

Excessive moisture content in the 
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granular nylon being molded or ex- 
truded will cause the following 
troubles: a) excessive drooling at 
the nozzle; b) splay marks on the 
surface of molded items; c) reduced 
toughness; d) porosity; e) poor con- 
trol of dimensions. 

How to Keep the Powder Dry— 
It is recommended that, when nylon 
is removed from the sealed shipping 
container, it be preheated in a cir- 
culating air tray oven for a mini- 
mum of 3 hr. at 175° F. It is further 
recommended that the molding 
powder be placed in the trays to a 
depth of 1 in.; greater depth will in- 
crease the preheating time. 

In some molding operations, it is 
necessary to consider the use of 
hopper heaters rather than tray 
ovens because of lack of floor space, 
or because a continuous drying 
method is preferred. If hopper heat- 
ers are used they should be main- 
tained as full as possible at all times 
and it is recommended that they be 
used only in continuous (24-hr.) 
operations. The rate of material con- 
sumption should be such that the 
material will be exposed at least 6 
hr. in a continuously operated hop- 
per drier in which the air temper- 
ature is maintained at approximately 
200° F. 

It is most important that the air 
taken in by the hopper drier or tray 
oven be low in relative humidity. A 
relative humidity of 50% in a work 
room at a temperature of 80° F. will 
permit the nylon to be preheated 
successfully. When the relative hu- 
midity of the work room climbs 
above 50% at a temperature of 80° 
F., or if the temperature of the room 
is above 80° F. at a relative humid- 
ity of 50%, the moisture content of 
the nylon may increase during the 
preheating operation. Lower humid- 
ities and temperatures of the air fed 
to the drier will, of course, dry the 
nylon more efficiently. 

An excess of moisture in nylon 
molding powder can be detected 
quickly by observing the frothing or 
formation of clusters of small bub- 
bles which takes place when a num- 
ber of nylon granules are heated on 
a hot surface. The degree of froth- 
ing increases appreciably with mois- 
ture content. 

The moisture determination pro- 
cedure consists of placing nylon 
granules between glass cover plates 
on a hot plate, which is maintained 
at a constant temperature of ap- 
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proximately 50° F. above the melt- 
ing point of the nylon. Type FM- 
10001 nylon melts at 487° F., + 9°; 
Type FM-3001 melts at 413° F., 4°. 
The molten nylon is then examined 
for the extent of frothing or bub- 
bling. Nylon not sufficiently dry will 
froth. 

Molding Temperatures—Nylon can 
be molded at cylinder temperatures 
of 520 to 720° F. The choice of tem- 
perature will be based primarily 
on the quantity of nylon to be 
melted and on the cross section of 
the article. 

In many cases, the use of higher 
molding temperatures (600 to 700° 
F.) improves the properties of the 
molded piece (especially tough- 
ness), permits the use of smaller 
runners (hence gives less scrap and 
shorter cycles), and increases the 
plasticizing capacity of the machine 
from two to four times that possible 
with temperatures of 550 to 600° F. 

Moldings of thin section, pro- 
duced in short cycles and at high 
rates of material consumption re- 
quire higher cylinder temperatures 
than moldings of heavier section, 
longer cycles, and low rates of ma- 
terial consumption. For example, in 
the case of a 6-o0z. shot being molded 
on an 8-oz. machine at a rate of 
about 11 lb. of nylon per hr., a tem- 
perature of 520 to 600° F. is indi- 
cated. If the same 8-oz. machine is 
used to mold a 2-oz. shot every 20 
sec. (or about 22 lb. per hr.), a 
higher temperature will be required. 
An output of greater than 40 lb. per 
hr. on the same machine may neces- 
sitate cylinder temperatures as high 
as 720° F. 


Types of Cylinders 


The two major types of cylinders, 
as far as location of heating bands is 
concerned, are shown in Figs. 1 and 
2. The type shown in Fig. 1 (typified 
by the De Mattia, HPM, Impco, 
Fellow-Leominster, Reed-Prentice, 
and Watson-Stillman machines) has 
no heating band over the course 
traveled by the plunger. The rear 
heating zone is at the rear section 
of the spreader. For this type of cyl- 
inder, the highest temperature 
(600° F. or hotter, depending on 
thickness of section, cycle, etc.) 
should be maintained at the rear 
band (measured at the center of the 
heater band). A temperature about 
50 to 150° F. lower is maintained over 
the front portion of the spreader 


section. The temperatur: at the ex. 
treme front end of i. 

should be just high eno h to keep 
the material moving through the 
nozzle—as low as 400° F. on fast 
cycles, or as high as 500° F. on slow 
shots. 

In the cylinder design shown in 
Fig. 2 (exemplified by the Lester 
and Van Dorn machines), the rear 
heating zone overlaps a section of 
the plunger stroke. The rear band 
of such a cylinder should be heated 
only to about 450° F. The higher 
temperature is applied at the main 
body band. For the front portion of 
the spreader and the extreme front 
end of the cylinder, the same gen- 
eral rules apply as for the cylinder 
in Fig. 1. 

Mold Temperatures—iIn general, 
the temperature of the mold should 
be about 100° F. Lower tempera- 
tures may be used when extreme 
toughness in thin sections is desired. 
Temperatures as high as 250° F. 
may be used when a more stress- 
relieved article is desired but where 
extreme toughness is not absolutely 
necessary. 

Molding Cycles—The length of 
cycle required can be estimated on 
the basis of 1 min. per %4 in. of 
thickness. Following this rule-of- 
thumb, a %-in. section will require 
a cycle of about 30 sec.; a 4-in. sec- 
tion about 2 minutes. Articles 
with non-uniform cross section, in 
which edges or surfaces must be ex- 
tremely straight on flat, will usually 
require much longer cycles. 

The many variables existing in 
an injection molding operation will 
affect the over-all shrinkage of a 
molded item to some degree. In ad- 
dition, the molding variables affect 
the magnitude of stresses set up in 
the molded item. The magnitude of 
stresses will also vary with the size 
and shape cf the molded article. For 
example, a bushing will be more 
highly stressed than a gear having 
the same wall thickness. A thin- 
walled part will be more highly 
stressed than a heavy-walled part 
Stresses may relieve themselves in 
time, depending on the conditions to 
which the article is exposed, but the 
time required is unpredictable. The 
relief of such stresses will be ac 
companied by a dimensional change 
in the item. To insure against any 
dimensional change caused by 
stress-relief, it is important ‘hat T 
sidual stresses be relieved by heat- 
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treating the articles soon after mold- 
ing. 

The need for heat-treating or 
stress-relieving can be quickly de- 
termined as follows: 

a) Articles not requiring close tol- 
erances, and which can tolerate a 
2% shift in dimensions while in use, 
will not require heat treating after 
molding. 

b) Articles requiring close toler- 
ances should be test heat-treated 
after ideal molding conditions have 
been established. If the heat-treat- 
ing test causes the article to fall out 
of the specified tolerance limit, the 
article should be heat-treated or a 
molding condition causing less 
stressing of the article should be 
investigated. 

Higher cylinder temperatures, 
higher injection pressures, longer 
cycles, and faster rates of injection 
tend to reduce the amount of 
shrinkage. Low mold temperatures 
also lessen shrinkage, but this dif- 
ference in dimensions practically 
disappears after heat-treating, indi- 
cating that it is caused initially by 
residual stresses. 


Heat Treating 


It is recommended that heat- 
treating of nylon be carried out in 
the absence of air, preferably by 
immersion in a suitable liquid. The 
temperature of the heat-treating 
liquid should be well above the 
temperature to which the article of 
nylon will be exposed in use, prefer- 
ably about 350° F. This will insure 
against dimensional change caused 
by uncontrolled stress-relief occur- 
ring below this temperature. Upon 
removal from the heat-treating 
bath, the molded article should be 
allowed to cool slowly in the ab- 
sence of drafts; otherwise new sur- 
face stresses may result. A simple 
way of insuring slow even cooling is 
to place the heated article in a card- 
board container. 

High-boiling hydrocarbons, such 
as oils or waxes, may be used as 
heat-transfer medium if the deposit 
left on the surface of the article is 
not objectionable. The minimum im- 
mersion time required for heat- 
treating is 10 min. for articles hav- 
ing a wall thickness less than ¥% 
inch. Articles of heavier cross sec- 
tions may require as long as 30 min. 
immersion time. 

Nylon is not a dangerous material 
to handle, provided it is recognized 
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that it is very hot and very fluid in 
its molten state. The presence of 
moisture in the molten nylon does 
not make it more dangerous. 

In general, molding powders 
heated to elevated temperatures in 
a confined space expand consider- 
ably and generate pressure which, 
when released, can cause molten 
material to be expelled from the 
cylinder with considerable force. 
Long delays in the molding cycle 
increase the possibility of violent 
ejection, particularly if the material 
in the rear section of the plasticiz- 
ing cylinder and the material in the 
nozzle is allowed to solidify due to a 
temperature drop, while the center 
and front sections are maintained at 
well above the melting point. This 
results in the formation of a solid 
plug of plastic at either end of the 
molten material under pressure. To 
prevent this from happening, the 
nozzle should be free from contact 
with the sprue bushing during the 
heating period prior to molding. The 
nozzle and front end of the cylinder 
should be heated first and main- 
tained at a temperature at least 
50° F. above the rest of the cylinder. 
As soon as the plastic flows from the 
nozzle, the remainder of the cylin- 
der may be set to the proper mold- 
ing temperature. When the rear 
temperature is sufficiently high to 
permit moving the ram, at least one 
air shot should be taken before 
locking the nozzle against the sprue 
bushing. The rear temperature of 
the cylinder should then be main- 
tained high enough to allow free 
movement of material entering rear 
zone. 
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POLYETHYLENE 


by G. R. SMOLUK* 


HILE polyethylene can be eas- 

ily molded in practically any 
commercial injection machine, care- 
ful consideration and control of in- 
jection molding process variables 
are required to guarantee the pro- 
duction of high-quality molded ar- 
ticles. Extensive studies have con- 
firmed the primary importance of 
injection temperature (stock or ma- 
terial temperature) in determining 
the properties of polyethylene 
molded articles. Two other major 
variables—injection pressure and 
mold temperature—were found to 
have a lesser effect. 


Molding Conditions 


To illustrate the effect of material 
temperature during injection, gen- 
eralized property data derived from 
the studies mentioned above are 
presented in Figs. 1 to 5. Injection 
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Fig. 1-—Variation of tensile strength 
with changes in injection temperature 
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Fig. 2—Variations of 80% brittle tem 
perature with injection temperature 
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Fig. 3—Variations in stress cracking 
resistance with injection temperature 
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Fig. 4—Variations of skinning resist- 
ance with injection temperatures 
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Fig. 5—Variations in shrinkage with 
variations in injection temperature 


temperatures ranged from 350 to 
550° F. (as measured from molten 
stock on cycle). Mold temperatures 
were varied at each injection tem- 
perature used, from 70 to 130° F.; 
injection pressures were varied at 
each combination of temperatures. 
Since the data shown were as- 
sembled from results obtained from 
a single machine and mold, absolute 
values may not be applicable to spe- 
cific conditions in the field. How- 
ever, the trends shown are entirely 
valid and have been corroborated 
for a number of different grades of 
polyethylene. They may, therefore, 
be applied as a guide to the injec- 
tion molding of polyethylene re- 
gardless of machine or mold. 
Injection temperatures given in 
the figures are the actual tempera- 
tures of the molten material, taken 
by needle pyrometer measurements 
on cycle. Experience has demon- 
strated that the actual stock tem- 
perature, in the majority of cases, 
runs well below that of the cylinder 
as read from indicating instruments. 
The importance of determining ac- 
tual stock temperature in the injec- 
tion molding of polyethylene, or any 
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other thermoplastic, will become 
apparent later in the discussion. 

Referring to the figures for each 
property, it is found that, as the in- 
jection temperature increases, ten- 
sile strength in the direction of flow 
decreases asymptotically to a mini- 
mum (i.e. approaches a minimum 
value as a limit); brittle tempera- 
ture improves; stress cracking re- 
sistance is increased; skinning re- 
sistance, or resistance to surface 
delamination, is improved; and 
shrinkage decreases asymptotically. 
Gloss is also considerably improved 
with higher stock injection tempera- 
tures. 


Temperature vs Strength 


On this basis, it may be stated 
generally that better polyethylene 
moldings are obtained when higher 
material temperatures are employed. 
Although tensile strength in the di- 
rection of flow is greater at lower 
injection temperatures, this is an 
anisotropic effect due to orientation 
(i.e. values vary depending on the 
direction of measurement); strength 
transverse to the direction of flow 
is generally reduced. As the injec- 
tion temperature increases, the ten- 
sile strength of the piece may be 
observed to approach that of com- 
pression molded polyethylene; an- 
isotropy is decreased and shrink- 
age values are found to be lower in 
the direction of flow. The degree of 
anisotropy induced during molding 
will also vary from application to 
application, depending on the par- 
ticular mold design, other conditions 
being constant. 

It may thus be stated that the 
properties of injection molded poly- 
ethylene are dependent, in large 
measures, on the degree of plasticity 
achieved in the heating cylinder and 
the plasticity and resistance to flow 
existing in the mold during the short 
but critical period required to fill the 
mold. 


Pressure vs Properties 


Pressure also affects the proper- 
ties of the molded piece but to a 
lesser degree. Most properties such 
as stress cracking, skinning, and 
brittle temperature, are affected 
only slightly by pressure at any in- 
jection temperature. Shrinkage is 
generally slightly decreased and 
tensile strength is materially de- 
creased in the direction of flow by 
increased injection pressure. The ef- 


fect of pressure is more pronounces 
at lower injection ¢. 1peratures 
Generally speaking, the | fect of in. 
creasing pressure is the me as an 
increase in temperature; »y increas. 
ing pressure and allowin. the mol 
to fill faster, a greater a, erage de- 
gree of plasticity is maintained in 
the mold during the time of filling. 

The effect of mold temperature op 
properties was not significant with 
the exception of gloss, which Was 
generally improved by higher mold 
temperatures. The effect of mold 
temperature on cycle was small at 
injection temperatures below 450: 
F., but at higher temperatures it be- 
comes rather critical, having a large 
effect on cycle. 

Table I summarizes suggestions 
for improving the injection molding 
performance of most commercial 
grades of polyethylene resins, In- 
evitably some compromises will 
have to be made where two proper- 
ties require different techniques. In 
these cases the individual applica- 
tion will determine the proper pro- 
cedure. 


Molding Techniques 


Obviously, the length of cycle is 
an extremely important considera- 
tion in injection molding. The em- 
phasis in every injection molding 
job is on minimizing the cycle. As a 
result, machines in the field today 
are running materials on ever-de- 
creasing cycles. Molders are also in- 
terested in getting as large a shot 
as possible out of a given machine. 
The ratio of shot size to rated 
machine capacity is constantly in- 
creasing. 

These two factors are loading 
present machines to their limit and 
in many cases overloading them, 
with the result that material tem- 
peratures are falling far below those 
indicated on the injection cylinder 
itself. It is apparent that as cylinder 
throughputs increase and cycles de- 
crease further, material tempera- 
tures will continue to drop even 
though indicated cylinder tempera- 
tures remain the same. 


Product Quality 

The quality of the injection 
molded product is highly dependent 
on the material temperature during 
injection. It is therefore apparen 
that it is not enough to merely 
soften material to the point where 
will fill a mold; rather, the material 
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temperat : 

given mo! to obtain optimum prop- 
arties. Thus, When reference is made 
to the plesticizing capacity of an in- 
jection machine, it is not enough to 


specify merely the rate of through- 
put; the temperature of the material 
in question being delivered at that 
rate of throughput must also be 
specified. 

Assuming that there is a large de- 
sree of latitude in temperatures 
available on a given machine for the 
fastest throughput possible, the next 
question is that of the temperature 
io select for a given molding appli- 
cation. This, of course, will depend 
on the particular configuration of 
the cavity to be filled. For pieces 
containing thin sections, higher tem- 
peratures will be required than for 
pieces having heavy-walled sections. 
The piece molded in the study men- 
tioned above consisted of a thin 
plaque with a maximum thickness 
of 0.075 in. and a thinnest dimension 
of 0.033 inch. In this case, in order 
to minimize skinning, stress crack- 
ing, shrinkage, and orientation, and 
to get optimum low (brittle) tem- 
perature properties in the finished 
polyethylene piece, it was necessary 
to mold at material temperatures of 
550° F. or higher. Since these thick- 
nesses are in the range of wall 
thicknesses commonly encountered 
in the molding of polyethylene in 
the field today, it is strongly recom- 
mended that molders check their 
material temperatures rather than 
rely on indicated temperatures, to 
be certain that they are molding 
polyethylene at a sufficiently high 
temperature. 

In addition to thickness, consid- 
eration should also be given to the 
distance the material must travel in 
amold through a given cross-sec- 
tion. Large pieces having thin sec- 
tons would obviously require 
tigher temperatures than large 
bieces with thick sections or smaller 
pieces of the same section. In any 
case, the higher the material tem- 
rerature, the better the quality of 
the finished piece. 


Softer Flow Material 


Since the effect of increasing tem- 
erature is essentially one of in- 
‘teasing the plasticity of the mate- 
rial, th possibility presents itself 
olyethylene material hav- 
‘ly softer flow at lower 


Ot using 


Ing init 


Polyethviene 





temperatures. However, there is a 
limit as to how soft a material one 
can employ. Generally the softer 
flow is achieved by a decrease in 
molecular weight. This, in turn, re- 
sults in a degradation of physical 
properties caused by the shorter 
chain character of the material. 
Thus, depending upon the applica- 
tion, it may be better to use a 
harder-flow polyethylene at high 
temperatures than a very soft-flow 
material at low temperatures to get 
the best properties. 

Throughout this discussion, it has 
been recommended that higher 
molding temperatures be used. This, 
of course, implies longer cycles. The 
molder must naturally weigh the 
factors of quality required and al- 
lowable rejects against the speed of 
operation demanded by the eco- 
nomics of the particular job. 

In many applications where qual- 
ity is not critical and no trouble is 
encountered in fabrication, lower 
injection temperatures are accept- 
able to obtain shorter cycles. How- 
ever, investigations of minimum 
cycle have shown that mold tem- 
perature, although having little ef- 
fect on cycle at low injection tem- 
peratures, does have a large effect 
on cycle at’ high injection tempera- 
tures. 

Indications are that it may be pos- 
sible to control cycle by controlling 
mold temperature. That is, even 
though high injection temperatures 
are used, running a sufficiently cold 
mold may keep the cycle almost to 


the level achieved with lower stock 
temperatures. Since the cycle would 
be critical with mold temperatures 
in this range, more efficient cooling 
and control in the mold would prob- 
ably be required, with consideration 
given to better coring and re- 
frigerated coolants. Low mold tem- 
perature, although affecting cycle 
considerably, seems to have an in- 
significant effect on most properties 
of molded polyethylene; it also de- 
creases shrinkage. 

Since the properties of injection 
molded polyethylene products are to 
a great extent dependent on the 
temperature of the material being 
injected and since experience has 
shown that material temperatures 
often run well below “indicated” 
injection temperatures, the molder 
should check the actual material 
temperature while on cycle (by 
some means such as a needle py- 
rometer) to determine if his ma- 
chine is operating at the proper 
temperature for optimum proper- 
ties. 

This is especially important as the 
ratio of shot weight to rated capacity 
increases and as cycle times de- 
crease. In addition, for every mold- 
ing job there exists a minimum 
temperature (consistent with good 
performance), depending on cycle, 
shot size, and configuration, below 
which poor properties may be ex- 
pected. Generally, it is best to run 
as hot as is practical since the op- 
timum minimum temperature is dif- 
ficult to determine accurately. Run- 





Table I—Suggestions for Injection Molding Polyethylene 





Property desired 


Technique used 





Fast molding cycle 
High gloss 


Improved fill out 
Low shrinkage 


Minimum stock temperature; minimum mold temperature 

Maximum stock temperature; maximum mold temperature; 
restricted gating 

Maximum stock temperature; maximum injection pressure 

Maximum stock temperature; maximum injection pressure; 


minimum mold temperature 


Low warpage 


Maximum stock temperature; minimum injection pressure; 


balanced mold temperature 


Low brittle point 

Good skinning re- 
sistance 

High strength or 
stiffness in di- 
rection of flow 

Good stress crack- 
ing resistance 


Maximum stock temperature; maximum mold temperature 


Maximum stock temperature; minimum mold temperature 


Minimum stock temperature; minimum mold temperature 


Maximum stock temperature 


NOTE: Where “maximum stock temperature’? is recommended, reference is made to tem 
peratures in the range of 550 to 600° F. In every case, however, maximum or minimum stock 
temperatures are those consistent with the quality desired. The choice of mold temperatures 
must be qualified by considerations of cycle as well as quality. 
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ning at high temperatures will 
require an increase in cycle but 
these increases can be kept to a 
minimum by proper mold design 
and the use of more efficient cool- 
ants. 
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POLYSTYRENE 


by GORDON B. THAYER* 


HE objective in producing an in- 

jection molded article is to fill the 
mold quickly with the correct quan- 
tity of plastic and to trap it there 
without forcing any more plastic 
into the mold. In order to accomplish 
this, many factors must be con- 
sidered. 

Some molded articles require 
nearly perfect achievement of the 
objective while others can serve 
satisfactorily with much less per- 
fection of molding technique. It is 
usually not economical to provide 
more perfection than necessary in 
any manufacturing process; like- 
wise, it is disastrous to provide less 
perfection than is required. 


Pressure Measurement 


Several observers have measured 
pressure in injection molds. Some 
have used the pressure measure- 





*Plastics Technical Service, The Dow Chemical Co., 
Midland, Mich. 
References were prepared by the editors. 
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Fig. 1—Pressure vs. time curve as recorded by a strain gage on a Pressure-measuring 
injection mold. Data presented by curve are described in the text on this poge 


ments for consideration of what 
happens inside the mold. Others 
have applied the pressure measure- 
ments to operate the controls of the 
molding machine. Figure 1 is a 
pressure versus time curve as 
drawn by a recording strain gage 
on a pressure measuring mold. The 
various portions of this graph have 
been labeled to show what occurs 
during the molding cycle. 

Portion A is dead time during 
which the injection plunger moves 
forward but is not compressing the 
plastic nor filling the mold. Portion 
B is the mold fill time during which 
the mold is completely filled. Por- 
tion C shows pressure buildup in 
the mold after it is full. Portion D 
covers a period of time during which 
plastic is packed into the mold un- 
der continued pressure from the in- 
jection plunger. As soon as the 
plunger is withdrawn, discharge oc- 
curs through portion E. This is be- 
cause the pressure inside the mold 
on the partly fluid plastic is greater 
than the plastic pressure outside the 
mold after the injection plunger is 
withdrawn. During the discharge 
period the pressure in the mold 
decreases rapidly because of loss of 
plastic while the gate is becoming 
cooler and stiffer. As soon as the 
plastic in the gate is stiff enough to 
prevent any further discharge of 
plastic, the mold seals and the slope 
of the pressure curve becomes less 


steep. This is called the sealing 
point. 

Pressure in the mold decreases 
more gradually through portion F as 
the plastic shrinks on continued 
cooling. The mold is opened at the 
time of completion of the cycle, and 
the pressure recorded by the gage 
is called the residual mold pressure. 

The residual pressure is not hy- 
draulic pressure of fluid plastic. It is 
now a measure of the deformation 
of the mold caused by solid plastic 
occupying a space thicker than the 
free distance between the mold 
walls. The volume of plastic in the 
mold ordinarily does not decrease 
to the free volume of the mold cav- 
ity. The excess of plastic causes 4 
residual mold deformation which is 
read on the strain gage as residual 
mold pressure. The amount of de- 
formation may be slight, but because 
the mold material is very stiff, the 
pressures involved may be large. 

Figure 2, p. 478, is a composite dia- 
gram of pressure vs. time for plunger 
forward time of 5, 7, 9, 13, and 1! 
seconds. At 5, 7, and 9 sec. the resid- 
ual pressure fell to zero quickly be- 
cause of excessive discharge. The 
moldings had large sunken areas 
The proper length of plunger for- 
ward time lies somewhere betwee? 
9 and 13 seconds. After 17 se 
plunger time, discharge did not o 
cur for this mold because the gale 
sealed before the plunger w2s with- 
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drawn. It should be pointed out the 
curves in this illustration were made 
for a given mold, and curves for 
other molds will be different. 


Friction Factors in Mold Release 


When this pressure measuring 
mold was opened with a residual 
pressure greater than 2000 p.s.i., the 
moldings were badly scored, and at 
some higher residual pressures they 
cracked. At 4000 p.s.i. the mold 
opened with difficulty, and at higher 
residual pressure the press could 
not separate the mold halves at all. 
A pressure gage in the oil supply 
line to the clamping cylinder showed 
the press was capable of exerting 
eight tons of force to open the mold. 

Friction of the plastic along the 
side walls of the mold is the major 
factor involved in the force required 
to open the mold. The force may be 
large enough to break the molding. 
It may be greater than the force 
available to the press to open, in 
which case the mold sticks shut. In 
the case of this pressure measuring 
mold the press could barely open it 
with eight tons force when the resid- 
ual force was 4000 p.s.i. These fig- 
ures can be used to determine an 
approximation of the coefficient of 
friction between unlubricated mold 
walls and polystyrene. 

The area of the side walls of the 
mold is 40 square inches. The co- 
efficient of friction, f, is equal to the 
total force required to open the 
mold, T, divided by the product of 


wall area, A, and the residual pres- 
sure, P. 


f= T= (A X P) = 16,000 Ib. 
+ (40 sq. in. & 4000 p.s.i.) 


Solving this equation produces a 
value f = 0.1. Thus the coefficient of 
friction between the mold wall and 
the molded polystyrene part is de- 
termined from experimental infor- 
mation in one case to be 0.1. 


Draft 


When mold release forces are 
seen in relation to friction between 
the plastic and the mold wall, draft 
requirements are more readily un - 
derstandable. Draft does not assist 
in the task of first breaking the mold 
apart. Therefore, it is not effective 
to provide extra draft in the case of 
a deep-drawn part. It may even be 
detrimental to do so as it may spoil 
the appearance or utility of the 
part. Polystyrene parts seven inches 
deep and deeper have been molded 
successfully with less than 0.003 in. 
draft per in. of draw per side. Proper 
control of pressure in the mold is 
the key to satisfactory ejection of 
deep-drawn parts. 


Lubrication of the Plastic 


Internal or external lubrication of 
polystyrene has been observed both 
to relieve sticking in the mold and 
to aggravate it. The use of plastic 
which is both internally and exter- 
nally lubricated has shown the same 
two effects. 
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Fig. 2—Composite diagram of pressure vs. time for five time cycles. Discussion of these 


curves is in text, p. 476. Curves are for one mold; curves for other molds will be different 
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When an external 


Oricant js 
used on molding granu; of poly. 
styrene, it is used in s: |] quanti- 
ties. The lubricant musi |< compat- 


ible with polystyrene, a» it prob- 
ably is well dispersed through the 
molten plastic by the time the mold 
is full. An internal lubricant also 
must be compatible, and it js al- 
ready well dispersed in the plastic. 

The effect of internal and external 
lubricant is to change the pressure 
requirement. An internal lubrican; 
reduces the pressure required t 
move the fluid plastic. It can help 
reduce sticking if lower injection 
pressure can be employed. An ex.- 
ternal lubricant reduces the friction 
loss in the cool end of the heating 
cylinder and thus allows the use of 
lower injection pressure, lower plas- 
tic temperature, or both. 

Some molds will respond favor- 
ably to the use of various combina- 
tions of plastic lubrication, and 
sticking, crazing, or cracking can be 
reduced. Others will not respond 
without alterations. 


Restricted Gates 


One practical and approximate 
method of controlling the pressure 
of plastic in the mold involves the 
use of the restricted gate. Such a 
gate performs two functions. It 
regulates the pressure of the incom- 
ing plastic and it stiffens quickly 
and becomes a dam to trap the 
mold’s charge. A restricted gate is 
usually somewhat less than 60% of 
the thickness of the section of plas- 
tic which it feeds. The thickness of 
such gates ranges downward to as 
little as 10% of the cross section 
thickness. The thinner the gate is, 
the more advantage is derived in 
rapid stiffening and quick trapping 
of the plastic in the mold. This pro- 
vides good control over packing, al- 
though sometimes if the gate is too 
thin the part will be stressed 
highly by orientation of the mate- 
rials. If the restricted gate is too 
thick, it loses its effectiveness as @ 
dam and preventer of packing, but 
it gains in effectiveness by aiding 
rapid filling of the mold. The design 
of a restricted gate is always a com- 
promise. 


Preplasticizing 
The introduction of prep!asticize¢ 
polystyrene into an inject‘on mold 
provides many advanta:es. The 
principal advantage of ‘¢ tech- 
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nique lies in the possibility of ex- 
tremely rapid mold filling. 

Some  preplasticizing machines 
have facilities for measuring the 
amount:of material which is intro- 
duced into the mold. If the correct 
amount is placed inside the mold, 
excessive pressures are not likely 
to be encountered. Sink marks and 
other faults which come about be- 
cause of too little pressure also are 
reduced. 


Weigh Feeding 


The use of weigh feeders to sup- 
ply the correct charge of plastic has 
grown extensively during the past 
two or three years. The weigh feed- 
ing process can supply very nearly 
the correct amount of material to 
the mold cavity cycle after cycle 
and thereby can produce extremely 
uniform parts for long periods of 
time. It is necessary, however, to 
understand the operation of weigh 
feeding thoroughly in order to pro- 
duce this uniformity. In the first 
place, it is necessary to have the 
molds properly built with balanced 
gate resistance and reasonably bal- 
anced cavity resistance. The mold 
temperature should be carefully 
controlled throughout the entire 
cavity. 

The weigh feeding machine 
should be set up so it delivers the 
proper weight of material to fill the 
mold cavity, and at the same time 
the injection plunger should be set 
so it completes its full stroke and 
does not leave any cushion of plastic 
ahead of the plunger tip when the 
mold is full. The plunger should then 
be held in the forward position 
until the gate is solid enough to pre- 
vent discharge of plastic or until the 
molded part has ceased to be fluid 
enough to discharge plastic from the 
mold. 


Critical Elongation 


One of the causes of failure of 
polystyrene parts in service is craz- 
ing. Crazing is actual rupture of the 
plastic under tensile load. Small 
cracks appear where the tensile 
load has exceeded the ability of the 
plastic to withstand the stress. 

It has been found that polystyrene 
can withstand stresses up to 1500 
p.s.i. before crazing occurs provided 
the material is subjected to air or 
water only. The types of stresses 
which the plastic encounters may be 
classified into two groups—residual 
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molding stresses and working 
stresses. The molder has the respon- 
sibility to provide a component part 
to his customer which has the small- 
est amount of residual stress in or- 
der to leave as much of the 1500 
p.s.i. available for the use of his cus- 
tomer in working loads such as 
mechanically applied stresses and 
thermally induced stresses. 
Pressure control in the mold and 
uniformity of molded parts has 
much to do with the molder’s ability 
to provide the maximum of serv- 
iceability to his customer. It is pos- 
sible to remove residual molding 
stresses almost completely by an- 
nealing, but it is also possible in 
some cases to provide parts which 
are satisfactory for the service con- 
ditions which are to be encountered 
without annealing. However, some 
exposure to reagents other than air 
or water may have the effect of re- 
ducing the amount of mechanical 
working load which the plastic can 
withstand. For example, polystyrene 
has a tensile strength of approxi- 
mately 450 p.s.i. when it is in con- 
tact with butter fat. Such parts as 





are used for containers *»; butter 
or cream should be designed to 
withstand loadings which (io not ex- 
ceed this tensile stress. 
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SPECIAL STYRENES 


N ADDITION to the standard or 

general-purpose styrenes which 
are injection molded by the tech- 
niques previously described, there 
are a number of “special” styrenes 
which require special molding tech- 
niques for best results. The follow- 
ing discussion of these techniques 
has been prepared by the manu- 
facturers of these materials. 


Bakelite’ 


Three special thermoplastic resins 
containing styrene are manufactured 
by Bakelite Co.: C-11, a copolymer 
of acrylonitrile and styrene; TMD- 
5151, a general-purpose, high-im- 
pact, rubber-modified polystyrene; 
and TMD-2155, an_ extra-high- 
impact, rubber-modified polysty- 
rene. 

Articles molded of C-11 material 
have higher mechanical strength, 
better weather resistance, and gen- 
erally improved chemical and heat 
resistance over polystyrene. This co- 
polymer is resistant to mineral acids, 
alkalies, higher alcohols, vegetable 
oils, and common cleaning materials 
iBy D. A. Munns, Manager, Molding Materials 


Div., Bakelite Co., a Div. of Union Carbide and 
Carbon Corp. 


such as soaps, detergents, and car- 
bon tetrachloride. It is soluble in 
ketones, some esters, chlorinated 
hydrocarbons, and is swelled by aro- 
matic hydrocarbons. 

The excellent strength character- 
istics of C-11, its clarity, excellent 
surface gloss, and wide range of 
color possibilities recommend it for 
such uses as trays, fan blades, draft- 
ing instruments, tumblers and cups, 
fountain pen barrels, electric shaver 
housings, and radio and television 
coil frames. Molds used in many 
commercial applications have been 
designed on the basis of polystyrene 
molding experience. 

A comparison of the various prop- 
erties of C-11 with those of other 
types of styrene resins is shown in 
Table I, p. 482. 

Much of the existing polystyrene 
injection molding equipment can be 
used for molding C-11 by a slight 
upward adjustment in cylinder and 
mold temperatures. Perhaps the 
most accurate method of determining 
the optimum cylinder temperature !s 
by the actual material temperature. 
C-11 resins require a cylinder tem- 
perature setting that will maintain 
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Table |—Comparison of Bakelite Styrenes (Average Values) 








General- 
C-11 purpose 
RMD-4001 TMD-5151 TMD-2155 polystyrene 
Flexural strength (p.s.i.) 15,700 6500 6500 10,000 
Tensile strength (p.s.i.) 11,700 4000 4500 7500 
Modulus (p.s.i. X 10°°) 5.0 3.75 2.75 45 
Impact strength (milled notch 
Ig-in. bar) (ft.-lb.) 0.55 3.5 8.0 0.45 
Heat distortion (°F.) 200 176 184 183 
Water absorption 
(% in 24 hr.) 0.23 0.1 0.15 0.05 
Specific gravity 1.075 1.04 1.03 1.053 





a material temperature of 430 to 
490° F. 

The ratio of the plasticizing ca- 
pacity of the. machine to the size of 
the shot is an important factor in 
actual setting of cylinder tempera- 
ture. Cylinder temperatures usually 
range between 450 and 600° F.; how- 
ever, temperatures as low as 375° 
F. have been used in commercial 
molding operations with a preplas- 
ticizing unit. Higher temperatures 
may be necessary for those cases 
where thin sections and rapid mold- 
ing cycles are involved. 

The usual injection pressures re- 
quired in molding C-11 are slightly 
higher than those required for high- 
heat distortion point polystyrene. 
They may range from 10,000 to 17,- 
000 p.s.i. or even higher when mold- 
ing thin, large-area sections on 
rapid cycles. Mold temperatures of 
180 to 190° F. or higher are recom- 
mended for molding C-11 if opti- 
mum dimensional stability at ele- 
vated temperatures is desired, if the 
piece is relatively thin walled, or if 
relatively easy flow in the mold is 
required. Lower mold temperatures 
can often be used on less critical 
jobs. 

The two rubber-modified polysty- 
renes supplied by Bakelite—TMD- 
5151 and TMD-2155—have impact 
strengths greatly improved over 
general-purpose polystyrene. TMD- 
5151 is a general-purpose, high- 
impact material having excellent 
surface gloss, while TMD-2155 is a 
extra-high-impact material with 
good low-temperature characteris- 
tics. 

These rubber-modified resins can 
be molded, extruded, or calendered 
on standard equipment. TMD-5151 
and TMD-2155 have been used to 
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mold housewares, toys, refrigerator 
parts, battery cases, etc. 

Actual cylinder temperature con- 
trol settings for molding TMD-5151 
and TMD-2155 will vary with the 
machine used. The cylinder tem- 
perature will vary with cycle be- 
tween 400 and 600° F. to-maintain a 
compound temperature at the nozzle 
from 390 to 440° F. for TMD-5151 
and from 440 to 490° F. for TMD- 
2155. Usual mold temperatures for 
the former compound are in the 
neighborhood of 140 to 160° F. while 
those for the latter are approxi- 
mately 165° F. The injection pres- 
sures used are dependent on the 
size and shape of sprue, runner and 
gate, and the section thickness. Pres- 
sures ranging from 12,000 to 15,000 
p.s.i. are usually recommended for 
injection molding of TMD-5151, 
while the pressure range for TMD- 
2155 is generally 14,000 to 17,000 
p.s.i. Rapid-cycle molding of thin 
large area sections may necessitate 
somewhat higher pressures. 


Monsanto’ 


Additions have been made to 
Monsanto’s line of Lustrex styrene 
compounds to serve a wider range 
of consumer and industrial applica- 
tions. Formulation revisions were 
designed to allow more ease of 
moldability with resultant increase 
for the molder in output and lower 
reject rates. 

The product line includes impact, 
heat-resistant, and general-purpose 
grades. 

Lustrex Hi-Flow 55 is a general- 
purpose, unmodified type. It is avail- 
able in colorant blend, crystal, 
transparent, translucent, and opaque 
2 By Robert R. Moyer, Technical Service Manager, 


Styrene Molding Materials, Plastics Div., Monsanto 
Chemical Co. 





colors. Molding setup a: eyele ad- 
justments for this mai: ial allow 
faster plasticizing rates | »wery heat 
input required to flow) and lower 
injection pressures. Lower mold 
temperature settings can be toler- 
ated. 

The aforementioned adjustments 
usually result in shorter clamp time 
settings and faster fill rates. Intricate 
moldings may be produced with 
lower residual strain. 

Lustrex Hi-Test 88 is a tough, 
rubber-modified styrene for extry- 
sion and injection molding. It js 
available in a wide color range of 
pelleted translucents and opaques. 
A special natural (milky white) for- 
mulation also is available for dry 
coloring. 

Elongation values are in the range 
of 20 to 25%, giving it 10 to 15 times 
the elongation of general purpose 
styrene. Because of this improved 
elongation, less taper is required in 
the mold and in many cases shallow 
threads can be stripped. Impact 
values range from 50 to 500% higher 
than for general-purpose styrene. 

In addition, Hi-Test 88 has excel- 
lent resistance to repeated flexing— 
a property which, when combined 
with its ultimate elongation and im- 
pact properties, gives the product an 
all-around toughness. In many cases 
it is this special feature of toughness 
that is required rather than any 
other individual property. These 
properties make Hi-Test 88 especial- 
ly suitable for such applications as 
refrigerator components, television 
masks, radio cabinets and various 
types of housings, as well as toys 
and housewares. 

Impact and elongation properties 
of all rubber-modified styrenes vary 
with the amount of orientation de- 
veloped in the molded item. Maxi- 
mum impact is obtained at lower in- 
jection cylinder temperatures result- 
ing in maximum orientation. 

Excellent gloss can be obtained 
from Hi-Test 88 using conventional 
styrene molds with mold tempera- 
tures in the range of 140 to 160° F. 
Its mold shrinkage is comparable to 
that of general-purpose material. No 
special handling is required. 

The heat distortion temperature of 
Hi-Test 88 has been reduced, com- 
pared to previous Monsanto impact 
formulations, to provide i oroved 
moldability. Its present heat “istor- 
tion of 168 to 173° F. is suffic ent for 
most applications. For spec! appli- 
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Many times engineers ask us to produce molded parts 





to laboratory standards of precision. Sometimes we are asked 






\ 


to produce specially-shaped parts that involve 





whole new concepts of mold design. 


\ 
P 


Because a committee of experts studies 

each new problem at Northwest Plastics, these jobs usually 
go into production without a hitch. The know-how 

we get in jobs like this makes our day-to-day jobs 


that much better. easier and economical. 





If you have problems to solve, or if you’re looking around 
for someone who can do the “ordinary job better, 

our experience will mean dollar savings to you— 

with a better product as well. Call or write today 

for more information. Or if you prefer, 

a Northwest Plastics Sales Engineer will stop 


in person to give you the facts. 





Northwest Plastics, Ine. 


65 plato avenue, st. paul 1, minnesota capitol 4-4728, teletype st. p 596 


> Only manufacturer of NORPLAC kitchenware and NORCRAFT Fiberglas boats 
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cations requiring improved heat 


sible, the front or nozzle band should 




















of high impact strength, })\.) elonga- before 
distortion, Monsanto offers one other be increased a minimum to better tion, and medium high ») julus pro- that of 
high-impact material, Lustrex LHR. control mold fill characteristics. vides toughness which has been lysty? 
Slightly higher cylinder and mold Maximum booster settings short found to be suitable fo) many ap- pense 
temperatures are required. The heat of “pack” condition should be used plications in the household appli- posure 
distortion range is 188 to 194° F. in preference to using higher injec- ance, toy, houseware, and general not capé 
Lustrex LHA, a medium-impact, tion pressure. industrial component fields. concent 
rubber-modified grade, is especially Lustrex LXC completes the line Styron 475 requires a mold tem. Styron 
suitable when additional toughness _ of heat-resistant products. Heat dis- perature of 160° F. or higher {, flow thé 
over general-purpose styrene is re- tortion values of 227 to 234° F. rep- produce a lustrous surface. Gener- rene, a: 
quired. Its impact strength is about resent the upper range for all sty- ally, it is necessary to run the mold the inje' 
twice that of general-purpose mate- rene-based compounds. All other temperature somewhat higher than sure Ti 
rial. Because of its added toughness, chemical and physical properties are 160° F. pressure 
it is easily ejected when it is molded comparable to general-purpose sty- The heat distortion temperature proper 
in thin sections and on deep draw rene. LXC is available in a wide of Styron 475 is somewhat lower molds < 
parts where limited draft is allowed. range of transparent, translucent, than that of general-purpose poly- general 
LHA is recommended for jobs for- and opaque colors. Its natural color styrene, but it is sufficiently high to Styro! 
merly molded of general-purpose is a hazy yellow. be satisfactory for most household clear an 
material to eliminate fracture on die Comparative values for Monsanto appliances. This material has dem- of its sti 
ejection and in subsequent assembly styrenes are shown in Table II. onstrated excellent retention of im- Styror 
operations to reduce breakage. pact strength and elongation upon general- 
For die design, draw clearances of Dow* aging. The material is not recom- has as 
less than one-half degree taper per Specialized formulations have mended for outdoor use or where it approxi 
side have been used. The material been developed by Dow to provide is subjected to ultra-violet radiation. Styron | 
can be molded readily at cylinder molding materials based on styrene Styron 700 has a heat distortion ties are 
temperatures in excess of 600° F. If as a basic monomer material. temperature which is considerably general 
it is held too long at such tempera- An extra-high-impact material, higher than that of general-purpose 
tures, however, thermal breakdown designated Styron 480, has been in- polystyrene as measured by AS.TM. 
occurs and the molded part loses troduced during the past year. It is methods. Although the heat distor- Variot 
impact strength. This condition is a rigid thermoplastic material with tion temperature of many articles mulatior 
apparent when dark streaks appear an impact strength approximately molded from Styron 700 is likely to Inc., hay 
| on the surface of the part. three times that of other impact- be greater than 212° F., the mate- properti 
Hi-Heat 99 is a new addition to the resistant polystyrenes. This prop- rial is not recommended for pro- sumer 
| Lustrex line for 1955. This is an un- _ erty, coupled with its high elonga- _longed or repeated boiling. It is rec- material 
modified, heat-resistant styrene with tion, makes Styron 480 suitable for ommended that Styron 700 be used two mai 
a heat distortion value of 198 to 204° “hard use” applications such as ac- for applications which require the more su 
| F. Subject to the part design and tion toys. This highly shock-resistant highest heat resistance possible with 1) Mc 
degree of residual strain, molded material has been formulated with- injection molded polystyrene mate- high-im 
parts may withstand exposure to out sacrifice of heat distortion tem- rials. Such parts should be annealed able in 
boiling water without deformation. perature which is 185 to 192° F. in order to obtain the maximum in polystyr 
Formulations for this product, Styron 475 is a rigid thermoplas- heat and craze resistance in the fin- resistant 
both for molding and extrusion, in- tic material which has good impact ished products. rene 80( 
clude colorant blend, crystal, trans- strength combined with high percent Mold temperatures should be tion typ 
parent, translucent, and opaque elongation and somewhat lower generally above 180° F., although 2) Mo 
colors. Machine heater settings, as modulus of elasticity than general- in some cases it is not practical to medium 
related to general-purpose styrene purpose polystyrene. A combination mold with the temperature this high. been fot 
requirements, should be 25 to 50° reg a Eh OP Abe Mold and product design should be ties inte 
higher on all bands. Whenever pos- ———. carefully examined if it is not pos- high-elc 
sible to mold satisfactory pieces in normal 
molds at a temperature less than able in 
° : j r to ety 
Table Ii—Comparative Values for Monsanto Styrenes m4 eh. deg > Spades aol = 
fet ps v ; and annealing becomes extremely styrene 
vo let a L LHA Hi-Test Hi-Heat 99 difficult if the molded part is highly tough m 
Specific gravity 1.05 1.05 1.05 1.05 stressed. A very long annealing time a gloss: 
Hardness (Rockwell) M65-80 M70-75 M41-46 M76-80 is required under such conditions in closely 
Moisture absorption 0.03-0.04% 0.03-0.07% 0.06% 0.05 % order to prevent distortion of the polysty: 
Heat distortion 176-187° F. 176-185° F. 168 to 173° F. 198 to 204° F. part during the annealing cycle. the sti 
Moldability Excellent Excellent Excellent Excellent Furthermore, long annealing cycles types, r 
Mold shrinkage 0.002-0.008 0.002-0.008 0.002-0.008 ry loc result in greater tendency to wa'?. formula 
Impact (4% X \% in.) 0.30-0.40 0.6-0.7 2.0 0.25-0. ing tem- Marv n 
iinet shineninn 18-2.4% 5.5% 25.0-30.0% 1.0-2.0% end, Cpretere, Se: Saneeline je cn oe 
“ perature has to be further redu pieces 
Vien Setiges because of this fact. equal t 
(90° bend cycles) 0 1 11 0 ‘ ; ht-stabilized an 
Finish Excellent Excellent Excellent Excellent Styron 647 is a lig = 


formulation which has a useful life “he 
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lowing of several times 
y commercially available 
>». It cannot be recom- 
mended ‘or prolonged outdoor ex- 
posure since the light stabilizer is 
not capable of functioning with large 
concentr: ‘ions of ultra-violet light. 
Styron 647 is somewhat softer in 
fow than general-purpose polysty- 
rene, aid it is necessary to control 
he injeciion temperature and pres- 
wre rather carefully. Once the 
pressure and temperature are at 
proper conditions, the material 
molds approximately the same as 
general purpose material. 

Styron 647 is available in crystal 
cleer and white colors only because 
of its stabilizer formula. 

Styron 688 is a controlled-flow, 
general-purpose polystyrene which 
has a heat distortion temperature 
approximately 10° F. below that of 

‘Styron 666. Other physical proper- 
ties are about the same as those of 
general purpose polystyrene. 


before Y 
that of 2 
polystyr" 


Koppers*‘ 

Various modified polystyrene for- 
mulations offered by Koppers Co., 
Inc, have a wide range of physical 
properties for industrial and con- 
sumer applications. The various 
materials are readily classified into 
two main types each having two or 
more subtypes: 

1) Modified high-elongation or 
high-impact polystyrenes are avail- 
able in an easy flow type (Dylene 
polystyrene 305), an improved heat 
resistance type (Dylene polysty- 
rene 800), and a low water absorp- 
tion type (Dylene polystyrene 708). 

2) Modified medium-elongation or 
medium-impact polystyrenes have 
been formulated to provide proper- 
ties intermediate between those of 
high-elongation polystyrenes and 
normal polystyrenes. They are avail- 
able in an easy flow type (Dylene 
polystyrene 30) and an improved 
heat resistant type (Dylene poly- 
styrene 80). Where formerly the 
tough medium-elongation types gave 
a glossy surface appearance more 
closely approaching that of normal 
polystyrenes than obtainable with 
‘he still tougher high-elongation 
‘ypes, recent improvements in these 
‘ormulations now yield under ordi- 
nary molding conditions, molded 
pieces of glossy appearance about 
‘qual to that of the normal polysty- 
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by E Volford, Chemical Div., Koppers Co., 


renes, particularly in the easy flow 
types of either modification. 

Chief improvements of modified 
polystyrenes over normal polysty- 
renes are increased impact strength, 
elongation, flexibility, and tough- 
ness. All accept inserts to an im- 
proved degree and can be molded, 
machined, finished, assembled by ad- 
hesive, etc., by methods already or- 
dinary to the production of molded 
objects from normal polystyrenes. 
As with the normal polystyrenes, de- 
tails of the conditions of these opera- 
tions vary with the particular mate- 
rial, the make of injection molding 
machine, the design of the piece, etc. 
No set rules can be given for tem- 
peratures, pressures, cycle time, 
drill speeds, etc., but the actual con- 
ditions obtained for each particular 
piece can be readily found by pro- 
ducers familiar with the correspond- 
ing normal polystyrene. 

Cylinder temperatures recorded 
at 350 to 550° F. usually give the 
strongest and most satisfactory 
molded pieces. The exact tempera- 
ture depends chiefly on the design 
of the part and the desired cycle 
time. The medium-elongation mate- 
rial usually requires slightly higher 
temperature than does the corre- 
sponding high-elongation type and, 
of course, the improved heat resist- 
ance types require 20 to 40° F. 
higher cylinder temperature than the 
corresponding easy-flow types. 

Glossy surface appearance of the 
molded part is almost entirely con- 
trolled by the temperature of the 
mold. Temperatures less than 140° 
F. may produce a satin or matte 
finish. Highest gloss is obtained at 
maximum practicable mold tempera- 
ture, often as high as 180° F. 

Strongest parts are obtained by 
the most rapid injection of the ma- 
terial; that is, by the shortest ram- 
forward time. This minimizes orien- 
tation which, according to gate 
location and piece design, with con- 
sequent pattern of flow, risks the 
location of relative strength where 
unneeded and relative weakness 
where intolerable in the finished 
part. However, shortening of cycle 
time by curtailment of cure phase of 
the cycle should be avoided in order 
to take advantage of mold annealing 
of the piece and thus enhance its 
strength. To obtain parts which take 
maximum advantage of the im- 
proved properties of the modified 
polystyrenes, other important factors 


are relatively low cylinder tempera- 
ture and high mold temperature. Ex- 
cessively high cylinder temperature 
or prolonged residence of material in 
cylinder at ordinary temperatures 
should be avoided. Over-exposure 
of these materials to either heat or 
residence time results in deteriora- 
tion of physical properties, but the 
surface appearance will be equally 
good and so it cannot be taken as 
an indication of relative physical 
strength of pieces. 

Total cycle time for modified poly- 
styrene is usually equal to that in 
practice with normal polystyrene of 
corresponding type. Injection pres- 
sures fall well within the normal 
range of the various makes of com- 
mercial injection molding machines. 
The highest part of the range of 
pressures is applied to large-area 
pieces, particularly those having thin 
sections. 


Glass-Filled Styrene’ 


Fibertuff is the trademark of a 
fibrous glass reinforced polystyrene 
produced by Koppers Co., Inc., and 
used for injection molding. The ma- 
terial is supplied as pellets approxi- 
mately % in. edge of cross section 
and ¥% in. long. The material is in- 
tended to supply the need for extra 
strength and rigidity, especially 
when molding to close tolerances for 
assemblies or where parts must re- 
main flat and parallel. 

The fibrous glass reinforcement 
not only improves rigidity, but re- 
duces mold shrinkage usually to only 
0.001 in./inch. The polystyrene ex- 
hibits its usual excellent dimensional 
stability after molding. Moreover 
since a special improved heat re- 
sistance type of polystyrene is in- 
corporated with the fibrous glass, the 
combination yields specimens which 
test to 218° F. heat distortion tem- 
perature by A.S.T.M. D 648-45T 
when the fibrous glass content is 
35% by weight. 

The fibrous glass content can be 
conveniently reduced by mixing 
Fibertuff pellets with pellets of 
heat-resistant type normal polysty- 
rene. To prevent flow differences, 
only heat-resistant type pellets 
should be used. Mixtures with lesser 
glass content mold easier as more 
polystyrene is present to lubricate 
the glass fibers. Another mixture of 
lower glass content has very inter- 


5 By E. Y. Wolford, Chemical Div., Koppers Co., 


Inc. 
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esting properties. This is a mixture 
of Fibertuff polystyrene pellets with 
pellets of Dylene polystyrene 800 
modified polystyrene in various pro- 
portions, the latter meeting the heat- 
resistant flow requirements. Such 
mixtures possess the expected heat 
resistance and impact strength ac- 
cording to proportion. Molded pieces 
in their over-all behavior retain the 
rubbery attribute of the modified 
polystyrene component while local- 
ized spots in the piece exhibit the 
shock accepting and face distribut- 
ing characteristics and hardness of 
a rigid material. 

Experience with the most impor- 
tant colors shows the ease of color- 
ing natural Fibertuff polystyrene 
pellets by dry mixing with the col- 
orants ordinarily used for the dry 
coloring of normal and modified 
polystyrenes. Natural  Fibertuff 
polystyrene pellets can be satisfac- 
torily dry colored using approxi- 
mately the same techniques as used 
for dry coloring other types of poly- 
styrenes. 

The chief difference between Fi- 
bertuff polystyrene and other ther- 
moplastics is that while the latter are 
homogeneous, Fibertuff polystyrene 
is composed of one continuous and 
one discontinuous phase, thus mak- 
ing it hetrogeneous. This explains 
the need for ample gates—0.070-in. 
diameter being minimum in the case 
of pin-point gates. In injection 
molded pieces, the fibers pass 
through the gate unbroken and are 
entangled and felted together to re- 
inforce the molded piece in all di- 
rections. On the other hand, in ex- 
truded sheet or pipe, the fibers have 
a preference to line up in the ma- 
chine direction. Fibertuff polysty- 
rene injection molded alone is not 
recommended for making small ob- 
jects of less than *42-in. thickness, 
or for molding objects with sudden 
and relatively large changes of di- 
mension which lead to weak spots. 
Compression molded pieces do not 
have the advantage of fiber en- 
tanglement as the pellets are merely 
fused together at their boundaries. 

Fibertuff polystyrene . can be 
molded in conventional injection 
molding machines and hard chrome 
plated molds are recommended. Pre- 
drying of pellets to improve gloss is 
desirable although not necessary. 
Maximum injection pressure is usu- 
ally applied to insure quick fill of 
cavity. Heating cylinder tempera- 
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tures of 450 to 600° F. and cycles of 
30 to 120 sec. are usual. To avoid 
discoloration, excessive tempera- 
tures should not be used and the 
machine should be kept on cycle. 
The mold should have ample run- 
ners and is usually operated at 150 
to 180° F., the hotter mold giving 
better surface luster. Many molds 
that run efficiently with normal 
polystyrene on other thermoplastics 
have been operated successfully 
with Fibertuff polystyrene at only 
minor adjustments of cylinder tem- 
peratures, injection pressure, and 
cycle time. 


FLUOROTHENE 


by J. K. HONISH* and J. H. VERSTEEG* 


ONOCHLOROTRIFLUORO- 
ETHYLENE  (fluorothene‘*), 
polymers are a class of high molec- 
ular weight thermoplastic resins 
outstanding for high softening 
temperature, dimensional stability, 
resistance to burning, chemical in- 
ertness, weather resistance, zero 
moisture absorption, electrical prop- 
erties, and good low temperature 





* New Products Engineering Dept., Bakelite Co., 
a Div. of Union Carbide and Carbon Corp. 
+ Fluorothene is a generic term for polymers of 
monochlorotrifluoroethylene which are commercially 
available under various trade names. 

References were prepared by the editors. 


characteristics. These po! 
plied in powder, granu. 
form, can be injection compres- 
sion molded to form gas cts, Jeak. 
proof seals for vacuum ) 


ers, sup- 
or pellet 


mops, high 
temperature insulators, }. ttles, elo. 
sures, coil forms, tube sockets, and 
other products where high tempera. 


ture electrical properties or je. 
sistance to corrosive chemicals jg 
required. 

Fluorothene is similar to poly- 
ethylene in ease of processing, al- 
though higher temperatures and 
pressures are necessary. These high 
polymers of fluorothene are heat 
stable for long periods of time at 
temperatures up to 480° F.; however. 
since prolonged heating at tempera- 
tures above this point decreases the 
tinal melt viscosity of the polymer, 
the time at processing temperatures 
should be kept to a minimum. 


Injection Molding 


Fluorothene can _ be _ injection 
molded successfully in conventional 
equipment capable of attaining the 
temperatures and pressures required. 
Pieces molded from fluorothene are 
generally transparent or translucent, 
but small amounts of contaminates 
may result in discoloration. As with 
other thermoplastics, fluorothene 
should be stored under clean con- 
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INJECTION MOLDING PROPERTIES vs CYLINDER TEMPERATURE 


"BAKELITE" FLUOROTHENE RESIN FYTH 550 
) MOLO TEMP, 284 DEG. F. 
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Fig. 1—Effect sf variations in cylinder temperature on injection pressure, ™° 


viscosity 


and stiffness modulus of fluorothene (mold temperature held constant) 
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fig. 2—Effect of variations in mold 
temperature on mold shrinkage and in- 
jection pressure of fluorothene (cyl- 
inder temperature held constant) 
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fig. 3—Relationship of variations in 
cylinder temperature and mold tem- 
perature to various injection pressures 
when molding fluorothene 


litions and good shop practices 
should be followed to prevent con- 
lamination at any point during 
processing. Equipment should be 
dismantled and thoroughly cleaned 
before molding. 

There are a number of general 
processing conditions which, if ob- 
erved, will aid in maintaining a 
uigh final melt viscosity. Excess 
iaterial inventory in the injection 
molding machine heating cylinder 
‘hould be avoided. A balanced rela- 
‘onship between shot weight and 
apacity of the heating cylinder will 
minimize thermal abuse of the com- 
Pound between “shots.” Where the 
Weight of the piece to be molded is 





less than the machine capacity, a 
multiple-cavity mold should be used. 
Streamlined flow should be provided, 
and there should be a minimum of 
restriction in both sprues and run- 
ners. Since fluorothene has an ex- 
tremely high viscosity (see Table I), 
small area passages require high 
temperatures and/or pressures, while 
pin-point gating tends to increase 
the difficulty in obtaining complete 
cavity fill-out. 


Molding Temperatures 


Cylinder temperatures between 
520 and 600° F. are usually neces- 
sary for molding fluorothene. The 
actual temperatures used are de- 
pendent upon the melt viscosity of 
the polymer, the size of the shot, and 
the pressure developed by the ram. 
The temperature setting should be 
high enough to maintain a polymer 
temperature at the nozzle of approx- 
imately 600° F. Whenever possible, 
cylinder pressure, rather than 
operating temperature, should be in- 
creased to obtain fill-out. Although 
fluorothene has been successfully 
molded at injection pressures below 
20,000 p.s.i., it may prove desirable 
in some cases to reduce the cylinder 
size of an existing machine in order 
to obtain ram pressures as high as 
40,000 to 60,000 p.s.i. Standard injec- 
tion machines are generally available 
in a wide range of cylinder sizes. 

Mold temperatures between 280 
and 300° F. are usually required for 
injection molding of fluorothene. As 


high a mold temperature as con- 
sistent with the shrinkage require- 
ment should be used to obtain easy 
fill-out. High mold temperatures de- 
crease the amount of pressure neces- 
sary for fill-out at a given cylinder 
temperature, and, conversely, permit 
the use of a minimum cylinder 
temperature for a given injection 
pressure. Although electrical heaters 
can be used, a mold jacketed for 
steam or hot oil allows closer tem- 
perature control. 

Cylinders, torpedoes, and other 
parts which come in contact with the 
hot resin should be chromium- 
plated. High grade stainless steel has 
been used successfully for these 
parts, but tends to be difficult to 
clean. “Duranickel” is also satisfac- 
tory, but being somewhat softer than 
stainless steel, precautions must be 
taken to prevent marring. An in- 
ternally heated torpedo is desirable. 

A 3-oz. machine capable of devel- 
oping a ram pressure of over 40,000 
p.s.i. was used in obtaining the data 
summarized in Figs. 1, 2, and 3. A 
pelletized form of Bakelite fluoro- 
thene FYTH, was used to mold the 
test pieces. The mold used was an 
endgated, % in. thick, 84% in. long, 
A.S.T.M. Type I, tensile bar mold. 


Complete Fill-Out 


The effect of varying the cylinder 
temperature, with a fixed mold 
temperature of 284° F., on injection 
pressure, melt viscosity, and stiff- 
ness modulus is shown in Fig. 1; 





Table |—Bakelite Fluorothene Viscosity Grades 








NST ZST 
Grade Resin Pn. Sec. Flow index (mg./mi.) 
FYTD 230-259 115-175 35.1-92.0 
FYTH 260-289 176-300 12.1-35.0 
FYTS 290-320 301-750 2.4-12.0 








Table li—Suggested Molding Conditions for 
Fluorothene Resins of Various Melt Viscosities 





Bakelite Bakelite Bakelite 
fluorothene fluorothene fluorothene 
FYTD FYTH FYTS 
Cylinder temperature (°F.) 520-560 540-580 560-600 
Mold temperature (°F.) 280-300 280-300 280-300 
Ram pressure (p.s.i.) 20,000-30,000 20,000-30,000 20,000-30,000 
Injection dwell (sec.) 10-50 10-50 10-50 
Clamping dwell (sec.) 10-30 10-30 10-30 
Total cycle (sec.) 30-90 30-90 30-90 
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POLYETHYLENE extrusions pro- 


duced in all quantities, from as 
little as one pound of specified 
cross sections... up to much 
larger production runs. 


POLYETHYLENE extrusions in any 
color you specify can be made 
quickly. Any color can _ be 
matched and maintained with- 
out variation at any future date. 


POLYETHYLENE extrusions in many shapes and 
many sizes are obtainable, including stripping up 
to 12%” in width. We can also emboss these ex- 
trusions in a wide range of standard or special 


patterns. 
rods . tubes e strips 
webbing - flexible handles 


e 6 belting « 
. backing for fabric belts 


welting 


AUTOMATIC INLINE BLANKING 
OF OUR EXTRUSIONS 


This Contour Specialty 


Contour can supply you with ex- 
trusions which have been automa- 
tically blanked to your order. This 
service can reduce your production 
costs substantially, since there is no 
additional processing of extrusions 
nor wasteful trim. 


Reduces Your 


Manufacturing Costs 








This Contour inline blanking 
technique produces polyethylene in- 
dustrial and consumer parts, and 
special shapes. 

We will be glad to tell you wheth- 
er your item is adaptable to pro- 
duction by our economical method. 


CONTOUR EXTRUSION COMPANY 


519 Fayette Avenue 
Phone: MAn 
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Courtesy Bakelite C, 
intricately shaped male connector fo, 
aviation electronic equipment is in. 
jection molded of fluorothene. Mo. 
terial resists effects of dust, salt spray 
fungus, as well as humidity conditions 


complete fill-out of the mold could 
not be obtained with a cylinder tem- 
perature of 500° F., but was ob- 
tained at 525° F., using an injection 
pressure of 40,000 p.s.i. It will be 
noted that the pressure required 
decreased to 18,000 p.s.i. as the 
cylinder temperature was increased 
to 625° F. 

A 60-sec. total cycle with a 50- 
sec. injection dwell gave optimum 
results with this thickness of spec- 
imen. With a 30-sec. dwell, bubbles 
tended to appear in the molded 
piece. Viscosity degradation was ac- 
celerated at cylinder temperatures 
above 560° F. This was accompanied 
by increasing _ stiffness, tensile 
strength, and brittleness, and a de- 
crease in elongation properties. 

The effect of varying the mold 
temperature while holding cylinde: 
temperature constant at 600° F. is 
shown in Fig. 2, p. 487. The pres- 
sure required at a mold tempera- 
ture of 104° F. was 33,000 p.s.i. This 
pressure requirement was reduced 
to 21,000 p.s.i. when the mold tem- 
perature was increased to 284° F 
Over the same mold temperatur 
range, shrinkage of the molded piece 
increased from 0.2 to 1.2 percent 
Pieces produced with a low mold 
temperature tended to be some- 
what more transparent— indicating 
a more rapid cooling rate. 

Cylinder and mold temperatur 
ranges needed for various injection 
pressures are shown in Fig. », P. 487 
While these conditions apply spe 
cifically to Bakelite fluorothene 
FYTH and the actual mold used, 
these data are indicative of the con 
ditions that may be expected ™ 
commercial injection mold prac- 
tice. Optimum molding iitions 
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PYRO’S complete custom injection molding operations are contained all under one 
roof, on an eleven-acre tract of land in Pyro Park, Union, New Jersey. The flow 
pattern layout of the PYRO factory eliminates waste motion, minimizing handling 
and assuring flow of materials, both raw and finished — for greater speed, pre- 
cision and economy. 


A staff of Sales Engineers provides the connecting link between industry and PYRO. These representatives, 
located throughout the country, are ready to review your requirements and supply prompt quotations. 


PRODUCT DESIGN AND DEVELOPMENT... 


Preliminary sketches and models are prepared by our 
Industrial Designers and Artists. Customers’ product 
designs are modified for proper molding techniques. 


ENGINEERING .. . 


Mold, Tool, Machinery and Special Equipment design 
and development are handled by our staff of engineers 
and draftsmen. The Chief Engineer supervises produc- 
tion facilities and plant maintenance. 


TOOL ROOM ... 


Skilled toolmakers and machinists utilize our modern 
toolroom to produce jigs, molds and special machinery. 
Valuable time is saved in maintenance and repair of 
production molds. 


PRODUCTION ENGINEERING ... 


This department is responsible for routines and pro- 
cedures in material handling and production; including 
molding, secondary operations, and shipping. 


MATERIAL PROCESSING .. . 


A complete color matching and compounding service is 
provided to meet the most exacting Thermoplastic re- 






quirements of the P.M.M.A. standards. A large stock of 
virgin materials is maintained. 


MOLDING ... 


Our battery of precision Lester molding machines ranges 
from one to sixteen ounce capacity. In addition, PYRO'S 
exclusive high-speed fully automatic molding equipment 
offers special economy in tooling and production costs. 


ASSEMBLY ... 


Assembly facilities contain a variety of rotary tables and 
mechanized conveyor lines to handle parts on a mass 
production basis. 


DECORATING ... 


The latest techniques and equipment are employed in 
semi-automatic spray painting, hot stamping and print- 
ing on molded parts. 


QUALITY CONTROL AND INSPECTION . 


Quality control inspectors check each operation as parts 
move from step to step towards the finished end-product. 
Representative samples must be approved by the cus- 
tomer before commencing production. 


Let PYRO'S organization prove what it can do for you. At your request, our nearest 
Sales Engineer will contact you; or, if you prefer, prompt quotations will be sent you 
upon receipt of your data, blueprints, models or samples. 





























for a particular machine must al- 
ways be determined by experi- 
ment. Suggested starting conditions 
and cycles for injection molding 
fluorothenes on machine of 3-oz. 
capacity or larger are shown in 
Table II, p. 487. 


Compression Molding 


Compression molding of fluoro- 
thene is used under special circum- 
stances, determined by the design 
of the molded piece. Since com- 
pression molding does not necessi- 
tate material flow through a small 
orifice (and thus can be accom- 
plished at lower temperatures than 
injection molding) it is a desirable 
method of fabricating certain elec- 
trical and packaging parts. The 
lower temperatures required for 
compression molding minimizes vis- 
cosity degradation of the resin and, 
in most cases, the effect on the final 
melt viscosity of the resin is neg- 
ligible. The temperature range nec- 
essary is from 450 to 480° F. for a 
polymer with a melt viscosity cor- 
responding to Bakelite fluorothene 
FYTH and between 500 and 520° F. 
for the FYTS grade. Pressures used 
are normally in the range of 500 to 
5000 p.s.i. with the molding cycle 
being influenced principally by the 
heat transfer characteristics of the 
mold. Preheating substantially re- 
duces the required molding time. 
The powder form of fluorothene 
is excellent for preforming on stand- 
ard presses. 

Compression molding of thermo- 
plastics is necessarily somewhat 
slower than injection molding of 
these materials because of the heat- 
ing and cooling cycles. A positive- 
type mold and a uniform charge 
weight, sufficient to fill the mold 
cavity, are necessary for good di- 
mensional control. As with com- 
pression molding of other thermo- 
plastics, flash-type molds with stops 
are not suitable since the necessary 
back pressure cannot be maintained 
during the molding cycle. 

The mold is preheated to between 
450 and 550° F., depending on the 
viscosity of the resin. The proper 
weight of granular or powdered 
fluorothene is added to the mold 
and heated under minimum pres- 
sure for 2 to 5 minutes. Pressure is 
applied slowly in order to aid in the 
fluxing of the fluorothene resin and 
to fill the mold cavity. The mold is 
then cooled under pressure as rap- 
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idly as possible. The rate of cooling 
determines the relative transpar- 
ency or translucency of the molded 
piece. Normally, milky white, trans- 
lucent pieces will result, particu- 
larly in sections over 80 mils in 
thickness. Transparent pieces of less 
than 80 mils thickness are produced 
by rapid cooling of the molded arti- 
cle. Shis minimizes crystallization cf 
the polymer. 


References 


For further information on fluoro- 
thene materials, see p. 110; on in- 
jection molding equipment, p. 451. 
For data on extrusion of fluorocar- 
bons, see pp. 552, 556, and 569. Al- 
so consult the Subject Index and the 
Directory Index. 

“Plasticity grading of fluoro- 
thenes,” Mopern Ptuastics 30, 125 
(Apr. 1953). 

“Fluorothene wire insulation,” 
Mopern Puastics 30, 126 (Dec. 1952). 


VINYLS 


by G. S$. GARVIN* 


E LASTOMERIC vinyls are avail- 

able, commonly, in the form of 
granules, cubes, and powders. These 
compounded materials are normally 
mixtures of vinyl resin with fillers, 
colors, lubricants, and light and heat 
stabilizers. The granules and cubes, 


* Product Engineer, B. F. Goodrich Chemical Co. 
References were prepared by the editors. 


made by a process in ving com. 
pounding in Banburys . 4 on mills 
at elevated temperatu. s. need a 
minimum of processin: heat anj 
working before molding: They have 
a significant heat history, The 
powders on the other hand have 
practically no heat history and are 
capable of producing articles with 
more residual heat and light stability 
than those produced from granules 
or cubes. These powders, on the 
other hand, require more shear and 
working before injection molding in 
order to produce a. satisfactory 
molded piece. z 

With the powders it is common 
practice to use oversize cylinders, 
dispersion nozzles, and often pre- 
heating of the powders to secure 
proper molded quality. It is more 
difficult to achieve high surface gloss 
when molding from powder. Conse- 
quently, this technique is used 
more often where finish is not too 
important. Even with its limitations, 
powder molding is useful to make 
items which are beyond the thermal 
possibility of either granular or pel- 
letized material. 


Hard Vinyls 


Vinyl resins essentially are hard, 
horny, non-flammable thermoplas- 
tic materials which are very resist- 
ant to mineral acids, alkalies, alco- 
hols, oils, fats, waxes, and petroleum 
derivatives. In the past few years us? 
of the hard vinyl compounds has 





Table I—Variation of Molding Conditions With Hardness of Compound 











Durometer Cylinder Mold Ram pressure at 

hardness temperature temperature face of ram 
of compound eae SIPs OR aan yo 
65 A 330 90-100 10,000 
68 A 335 90-100 10,000 
T0A 340 90-100 11,000 
74A 345 100-110 12,000 
76A 350 100-110 13,000 
80 A 355 100-110 14,000 
82A 360 110-120 15,000 
86 A 365 110-120 16,500 
89 A 370 110-120 19,000 
91A 375 120-125 20,000 
82C 380 120-125 20,000 
*76D 390 250! 20,000 
*80D 390 250! 20,000 

* The 76 D hardness material is a representative example of a “rigid” or slightly | ed J 


compound. The 80 D compound is a representative unplasticized polyvinyl chloride mate! 
1 The special conditions necessary to mold these high-viscosity materials on a standard | 


press were as follows: 
a) Granules prewarmed to approximately 140° F 


b) Mold heated to 250° F. and held there till completion of ram stroke and then cool 


before ejection of mold parts. 
c) Short, rather large diameter sprue and runners 
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eers wrestle with it. They'll be glad 
with you . . . at this stage when modifications in 
gn are possible and may effect substantial economies. 


No obligation, of course. Just write to... 


300 ECHO LAKE ROAD, WATERTOWN, CONNECTICUT 
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Originators of Dry Process 
Plastics Extrusion 


DETROIT on ARO CORPORATION 








Extrusion and Tajection Wolding ¢ 12340 CLOVERDALE, DETROIT 4, MICH. 
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been expanding rapid] 


° , 1€S€ ma- 
terials are particularly | <.-iy) jn the 
chemical, oil, and allic: industries 
because of their high < ngth iad 


resistance to corrosion. in the first 
stages of the use of hard vinyls the 
term “rigid” was applied io all] such 
materials. More recent): however, 
a line of distinction has been drawy 
between “rigid” and “unplasticized” 
vinyl compounds. “Rigid” vinyl js 
now the terminology applied to mod- 
ified polyvinyl chloride and the term 
“unplasticized” vinyl refers to poly. 
vinyl chloride which has been com- 
pounded only with stabilizer, Jubri- 
cant, and color. 

The processing of unplasticized 
vinyl is not a simple matter and the 
incorporation of “modifiers” to pro- 
duce rigid vinyls has been done in 
the interest of increasing the proces- 
sing ease and/or impact resistance. 
In general, however, the inclusion 
of these modifiers, which include 
resins, rubbers, fillers, and often 
small amounts of plasticizer, results 
in lowering the chemical resistivity 
and the heat distortion temperature 
slightly. 

Unplasticized high  molecula 
weight polyvinyl chloride is difficult 
to injection mold by conventional 
methods. Heat alone (below the 
thermal decomposition point) does 
not reduce the viscosity sufficiently 
for the material to flow easily. The 
flow curve of unplasticized and rigid 
vinyls seems to be slightly thixo- 
tropic in nature and the employ- 
ment of shear and agitation im- 
mediately prior to the _ injection 
molding operation aids considerably 
in reducing the viscosity of the ma- 
terial and thus producing strain-free, 
homogeneous molded parts. 

The most successful unit for the 
injection molding of unplasticized 
vinyl appears to be a machine which 
utilizes an extruder-preplasticizer to 
feed the injection chamber. This unit 
employs a high compression screw 
(23 to 1 ratio) to provide controlled 
working and frictional heat build-up 
of the stock prior to the injection 
stroke. However, both rigid and un- 
plasticized vinyl compounds hav’ 
been molded on standard machines 
using the special technique describe 
in the footnote to Table I, p. 490. This 


technique has been found result 
in a significant increase in injec- 
tion molding cycle. 

As can also be seen fr e data 
that are presented in Tab as the 


Injection Molding 
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hardness of vinyl com- 


Duromet ee 
jounds eases so do the injection 
pA - 

molding peratures and pressures. 


Mc (‘ing Temperature 
» truly thermoplastic, yet 


inyi 
Pros ly are quite viscous at 
nolding iperature. This tempera- 
‘yre may be quite close to the so- 
alled mal decomposition tem- 
verature’ of the compound being 
used. Actually this is a function of 
both temperature and time. The 
maximum advisable molding temp- 
erature of a given vinyl compound 
varies according to the length of time 
‘hat compound is to be held at that 
temperature. This is not a straight 
line function. While a vinyl com- 


pound may be held for hours at its 
optimum molding temperature, a 
temperature rise of as little as 10° 
F. above optimum may, in some 
“cases, reduce the compound’s stable 
time to a few minutes. This char- 
acteristic of vinyl compounds is the 
reason why flash heating methods, 
such as restricted gating, are gen- 
erally used. This time-temperature 
sensitivity varies over a wide range 
vith commercially available molding 
mpounds. In general, the harder 

» compound the less the spread 
between flow temperature and “de- 
omposition temperature.” Because 
f this, and the fact that vinyls have 
low heat conductivity, it becomes 
mportant to modify injection tech- 
niques in order to accomplish good 
results. 

It is desirable to operate injection 
molding machines at less than rated 
apacity (usually 75%) so that heat 
transfer to the inner portion of the 
nass may be accomplished at lower 
ylinder temperatures. This under- 
iting enables the stock to remain 
n the heating cylinder for a longer 
eriod. It is also thought that heated 
torpedoes transfer heat to the vinyl 
more efficiently and result in lower 
berating temperatures with a gain 
n thermal stability. 


Plasticization 
The need for proper plasticization 
‘more important with vinyls than 
with many other molding materials. 
1¢ rather low thermal conductivity 


viny's coupled with closeness of 


vinyls flow temperature to its 
ern decomposition tempera- 
ure” make necessary the use of im- 
oved plasticizing methods. 
the of plasticizing aids, such 








-_ 
- 


DETROIT 


Originators of Dry Process 
Plastics Extrusion 





493 




















another phase of Auburn’s 
one-stop plastic molding service... 


In addition to molding plastic 
parts in volume for modern in- 
dustry, Auburn also supplies 
plastic containers for a variety of 
packaged items. Many successful 
applications (like those above) 
have brought better packaging at 
greatly reduced costs to our sales 
minded customers. To this day, 
Auburn is the leading designer 





and manufacturer of polyethylene 
self-hinged containers. 

Constant research and 79 years’ 
experience have made Auburn 
the leading molder of plastic parts 
in America. Our engineering and 
design services are available to 
our customers without charge and 
usually result in cost savings for 
you in both mold and plastic 
part. 


AUBURN OFFERS ONE-STOP PLASTIC MOLDING SERVICE .. . 
we develop, recommend and can make finished products from 
any plastic compound, using the best one to fit your individual 
needs. Complete facilities now include: 


Stokes automatic presses 


Injection molding machines up to 22 oz. capacity 


Compression, transfer and high speed plunger presses up 
to 600 ton capacity — plus 


Automatic rotary presses for parts up to 4 sq. in.—plus 


Extrusion machines up to 42” screw size 
Made-to-order vinyl plastisols and dry blends 
Precision tool and die shop 

Design, engineering and laboratory services 


Write today for a complete Auburn catalog to: 








as small nozzles, restr; gating, 
longer cylinders, impr. . torpe- 
does, and pre-plasticiziy, units, all 
contribute to easier mold. » of vinyl 
compounds. The screw p): - plasticiz. 
ing type of machine does an ex- 
cellent job in plasticizing »\.¢. since 
the mechanical working and agita- 
tion of the material helps to dis. 
tribute externally applied heat uni- 
formly through the mass as well as 
to build up frictional heat. This re- 
sults in lower cylinder temperature 
and, consequently, less exposure to 
the time-temperature cycle which js 
so important with vinyls. Restricted 
gating and small nozzles allow some 
reduction in cylinder temperatures 
since both methods generate fric: 
tional heat quickly by restricting 
flow and increasing velocity of flow, 

Gating methods are still subject 
to discussion, and although restricted 
gating is accepted, in general, it is 
usually necessary to determine the 
proper dimensions and location of 
the gate for each mold, machine, and 
material used. 

In general, runners used for mold- 
ing vinyls should be full round, 
highly polished, and of generous size 
to deliver uniformly plasticized stock 
to the cavity despite the laminar 
flow within the runners. 

It is desirable to use higher in- 
jection speeds since they result in 
molded vinyl pieces which are more 
strain-free and have less sink marks 
and weld lines. Warm molds (90 to 
120° F.) are often used to produce 
gloss and eliminate flow lines. 


References 


For further information on elasto- 
meric vinyls, see p. 217; on rigid 
vinyls, p. 229; on injection molding 
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consult the Subject Index and the 
Directory Index. 
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GENERAL AMERICAN 





Sofa frame of reinforced plastics molded in four pieces. 


Does your product or part call for 20,000 or more 
pieces a year? Does it require experience, skill 
and modern equipment to produce? If so, General 
American can mold it for you faster, better and 
at lower cost. 

As America’s leading custom molder of plastics, 
General American offers you unbiased recom- 
mendations. Our engineers will suggest the 
method best for you... compression, injection, 
vacuum forming or reinforced plastics molding 
... General American specializes in all. 

By applying mass production techniques to 
plastics molding, General American has produced 
parts and products in plastics in sizes, shapes 
and colors never considered possible before. 
Valuable design ideas... impossible through 
conventional methods... are being molded in 
plastics by General American. 
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General American's Plastics Division has complete, m: ‘ern 
facilities for handling every step in the production of rm vided 
plastics parts and products—from die-making, through molding 
painting and assembly to packaging. 
Because of the size, versatility and uniqueness of equipment 
production has been speeded and your costs reduced. 
Molding and service facilities are the largest and most varied 
in the plastics field: compression presses ranging up to 2000 





[/ tons. Injection presses to 300 ounces. Seven large extruding 
FOR YOU AT machines for vacuum forming of high impact polystyrene and 
other materials. Equipment for the molding of reinforced TTT 
GENERAL plastics includes specially designed presses for large parts. 
AMERICAN The most modern, fully equipped tool and die plants in the 


country are owned and operated by General American to supply 
the Plastics Division with tools and dies. Painting, finishing, 
assembly and packing are fully mechanized for volume production. 
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GENERAL AMERICAN 

TRANSPORTATION CORPORATION 

General Offices: 135 South La Salle Street, Chicago 90, IIlinols 
Telephone: Financial 6-4100 
Offices in principal cities i 
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Compression and 


Transfer Molding 


Thermosetting or “heat-set” materials are molded by either the compres- 
sion or transfer method, each of which requires the application of heat and 
pressure for a period of time sufficient to fill out the mold and cure the 
piece. 

In compression molding, the material, either loose or preformed, is loaded 
into a heated mold and the mold is closed, generally under “low” pressure, 
until the two halves of the mold exert pressure on the material. Under this 
heat and pressure, the material becomes plastic. As the mold continues to 
close, the softened material is forced into all parts of it. Just before the 
mold is completely closed, “high” pressure is exerted, causing final complete 
filling out of the mold. 

The high molding pressure is continued for the necessary period of time 
required for curing, after which the mold is opened and the molded part 
is removed. 

Transfer molding involves application of heat and pressure to the 
material outside the mold, generally in a chamber connected to the mold 
proper by an opening called a sprue and channels from the sprue to the 
cavities, generally called runners. The heat and pressure applied to the 
material in the external chamber, cause it to flow through the sprues and 
runners into the cavities. Again, pressure is continued for the time neces- 
sary for cure, after which the mold is opened and the parts removed. In 
this operation there is sometimes a cull left in the external chamber which 


must be removed before the next cycle is started. 


PHENOLICS 


by A. J. GUZETTI* 


OLDING processes for all phe- 

nolic molding compounds have 
certain basic features in common. 
In each, the molding material is 
caused to flow in a hot metal mold 
by relatively high pressures, pro- 
ducing a molded article which is 
removed from the mold without 
cooling. The thermosetting charac- 
teristics of phenolic compounds rap- 
idly convert the material from a 
plastic mass to a rigid solid. 


Molding Methods 


Molding methods generally fall 
into two broad classifications: 

1) Compression: in which the ma- 
terial is placed in an open mold and 
caused to flow as the mold is closed. 

2) Transfer: in which the mold is 
first closed and the material in- 
jected into it. Transfer methods may 
be further subdivided into trans- 
fer or pot-type transfer, and plung- 
. Development Laboratories, Bakelite Co., a Div. 


of Union Carbide & Carbon Corp 
References were prepared by the editors. 


500 


er or auxiliary ram _ transfer. 
Plunger molding has largely, but 
not entirely, replaced its predeces- 
sor, pot-type transfer molding. 
Transfer and _ plunger molding 
methods are illustrated schemati- 
cally in Fig. 1. 

Less common methods include in- 
jection and “jet” molding. In all 
types of molding, multiple-cavity 
molds are usually used for all but 
the largest pieces. 

Compression molding is_ best 
suited to producing parts of large 
area or deep draw. Furniture draw- 
ers, radio and television cabinets, 
housings for instruments, meters, 
office and business machines, and 
similar box-like structures are usu- 
ally compression molded. Compres- 
sion molding is also commonly em- 
ployed for large-scale production of 
simply designed pieces such as clo- 
sures, tube bases, and _ buttons. 
Transfer molding is generally used 
for pieces with intricate detail, thick 





sections, and long, thin holes. Many 
pieces, ranging from electrical wir- 
ing devices to washing machine agi- 
tators, are molded by both processes. 


Plunger Molding Advantages 


Plunger offers several advantages 
over compression molding: 

1) Faster cure, especially in thick 
sections, results from the increased 
heating of material being forced 
through a gate. 

2) Long core pins and inserts are 
less likely to become damaged or 
dislodged. 

3) Better filling of intricate molds 
is possible. 

4) Charge may be handled easier. 
Only one pot is charged rather than 
several cavities. 

5) Easier finishing is possible be- 
cause there is less flash to remove. 

On the other hand, plunger mold- 
ing has certain disadvantages com- 
pared with compression molding: 

1) Development of automatic 
molding machines has been slower. 

2) More material is lost because 
of runner and cull. 
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Fig. 1—Diagram showing bosi¢ prin 
ciples of transfer and plunger molding 


Compression and Transfer Molding 
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3) Poorer mechanical properties 
are obta! | from some impact ma- 
terials he\ing coarse, fibrous fillers. 
The me: nical properties of gen- 
se wood flour-filled ma- 


eral-pul , 
terials < slightly superior, how- 
ever. 

4) Plunger molding is less adapt- 
able to the molding of large, pieces. 


Molding Techniques 


Molding methods may also be 
classified according to the use of 
hand molds and semi-automatic and 
fully automatic equipment. 

When hand molds are used, the 
mold is assembled and charged on 
the bench, transferred to a press 
and then disassembled and dis- 
charged on the bench. This method 
is used only with intricate molds 
and for extremely short runs. In 
semi-automatic molding, the mold 

‘is mounted in the press, with or 
without knockout pins, and is 
charged and discharged manually. 
Presses of this type may be manu- 
ally controlled or of semi-automatic 
operation. The greatest volume of 
molding, particularly of large pieces, 
is performed on equipment of this 
nature. Several automatic machines 
may be run by one operator who 
provides a supply of material for 
each machine and periodically re- 
moves accumulated pieces which 
have been automatically molded 
and discharged. This method, em- 
ployed for extremely long runs of 
small pieces such as closures and 
tube bases, is gaining increased rec- 
ognition because of the labor savings 
permitted. 

Transfer molding is commonly 
performed on semi-automatic 
equipment. However, fully auto- 
matic machines are being used to a 
limited extent in the molding of 
small pieces and the development of 
this process is expected to continue. 


Preheating 

Preheating of the molding mate- 
tial prior to charging the mold is 
basic to most molding operations. It 
reduces the pressure required to 
mold a given piece, shortens cure 
time, especially where thick sections 
are involved, and, in effect, is a pre- 
requisite for plunger molding. In 
addition, preheating permits the 
molding of pieces with intricate or 
delicate inserts and, to some degree, 
depending on the method, dries the 
materi! to give improved electrical 


Phenolics 


properties and reduced shrinkage. 
Preheating is of three general types: 
high frequency (electronic); steam; 
or dry air (oven). 

High-frequency preheating is in 
the widest use today. It makes pos- 
sible very fast, uniform heating 
throughout the mass of material. As 
a result, much more effective plas- 
ticization of the material and faster 
cures are possible than with other 
preheating methods. However, the 
initial cost of electronic preheating 
equipment is higher. The economic 
advantages of high-frequency pre- 
heating and automatic molding are 
now being combined on a small 
scale into a single automatic process 
of separate high-frequency preheat- 
ers and molding presses. 

Steam or moist-air preheating is 
in very limited use at the present 
time. It is much slower than high- 
frequency preheating but offers ad- 
vantages in economy of installation. 
It also makes possible the control 
of material moisture content which, 
in some measure, determines the 
shrinkage and dimensional stability 
of molded pieces. Such control is of 
value in molding instrument parts 
requiring extreme accuracy. 

Dry-air preheating, because it ef- 
fects greater drying of the material 
than do other methods, is of value 
when electrical properties are im- 
portant. It is the slowest preheating 
method and has the least plasticizing 
effect on the material. In addition, 
slow and non-uniform heating (by 
conduction from the surface) intro- 
duces the danger of precuring. 


Preforming 


Preforming of the powdered phe- 
nolic material into a piece of con- 
venient size and _ configuration, 
although it requires a separate op- 
eration, offers several significant 
advantages. Chief among these is the 
increased facility with which the 
charge may be handled, both in ac- 
tual loading of the mold and in 
oven or high-frequency preheating. 
The use of preforms also permits 
automatic preweighing and preheat- 
ing of charges. In common practice, 
preforms are pressed to the desired 
shape without heat at pressures 
ranging from 5000 to 20,000 p.s.i. 


Molding Conditions 


The molding of phenolic materials 
may be performed under varying 
conditions of temperature, pressure, 


and cycle. The temperature of the 
charge may vary from room tem- 
perature, when preheating is not 
used, to 300° F., the maximum pre- 
heating temperature normally em- 
ployed. At these temperatures, the 
curing reaction proceeds at an ap- 
preciable rate, and preheating and 
transferring of preforms to the mold 
must be fairly rapid. Mold tempera- 
tures vary from 290 to 400° F. but 
are generally in the range of 315 to 
365° F. Mold sizes, material charac- 
teristics, cure time requirements, 
and final appearance determine the 
temperature employed. 

The average pressure used in 
compression molding is approxi- 
mately 3000 p.s.i. Such pressure is 
sufficient to mold the majority of 
parts using general-purpose mold- 
ing materials, and, at the same time, 
does not fatigue the steel members 
of the mold so as to distort or break 
down the case-hardened metal and 
cause dimensional inaccuracies in 
the molded piece. It must be pointed 
out that, except in the case of the 
fully positive type compression 
mold, not all of the applied pressure 
is transmitted to the material in the 
cavity. In all types of landed molds, 
an indeterminate amount of the to- 
tal force exerted is taken up on the 
lands. 

Pressures used in transfer mold- 
ing processes average 8000 p.s.i., al- 
though they may vary greatly, as in 
compression molding, depending on 
material plasticity, size and design 
of the piece, design of the mold, and 
the amount of preheating. In the 
closed mold method of molding, it is 
extremely important that the total 
clamping pressure holding the mold 
closed be greater than the total 
pressure exerted within the cavities 
and runners acting to force the 
mold open. Each molding job should 
be carefully analyzed and the pres- 
sures calculated to provide a 15% 
safety factor to assure adequate 
clamping action. 

Molding cycle times are greatly 
affected by the nature of the piece, 
material, and technique used; they 
may vary from a few seconds to 
several minutes. 


Mold Design 


In designing a piece to be molded, 
adequate draft must be provided to 
permit easy removal of the piece 
from the mold. Wherever possible, 
corners should be rounded to avoid 
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Fig. 2—Flash-type compression mold 
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stress concentrations. Sections 
non-uniform sections promote gas 
entrapment, warpage, and internal 
stresses. Where inserts are neces- 
sary, special provisions must be 
made for them. In calculating mold 
dimensions, care must be taken to 
make proper allowance for shrink- 
age and cut-off. Small undercuts 
may be used in one of the mold 
halves to ensure retention of the 
piece on a particular half of the 
mold. 

Materials and methods used in the 
construction of molds are of pri- 
mary importance in determining 
both the quality and cost of the fin- 
ished piece. Molds machined from 
tool steel, although expensive, are 
superior to other types. To produce 
molds of this type, tool steel is ma- 
chined to the proper shape, hard- 
ened, and then ground to final di- 
mensions. Hobbing steel may be 
used to produce molds where a 
large number of cavities are to be 
made. In this process, the individual 
cavities are formed by pressing a 
hardened steel hob of the desired 
shape into low-carbon, or hobbing 
steel, which is then case-hardened 
to produce the finished mold cavity. 
Chrome plating of metal molds pro- 
vides an excellent surface, improves 
release properties, and increases re- 
sistance to mold staining. 

Other mold metals and fabricating 
techniques have restricted applica- 
bility to compression and transfer 





Fig. 5—Internally landed positive mold 
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Fig. 3—Fully positive compression mold 











molding of thermosets. They are 
used primarily for injection molding 
of thermoplastics where wear re- 
sistance requirements are much less 
stringent. Pressure-cast bervllium 
copper lends itself to very intricate 
cavities which would be costly to 
machine. Since such molds are usu- 
ally cast against a steel “master,” 
multiple cavities are indicated. Pre- 
hardened steel permits elimination 
of hardening after machining—a 
frequent source of warpage and 
cracking in large molds. Electro- 
forming around a “master,” made 
of any of a variety of materials, 
provides a means of producing 
nickel cavities which exactly repro- 
duce textured surfaces and intricate 
detail. Machining of such a mold 
would be very costly. 

Compression Molds—Compression 
molds are generally of five different 
types (see Figs. 2 through 6). The 
fully positive mold, which permits 
almost no material to escape during 
molding, produces a piece of maxi- 
mum density, since the full pressure 
developed is exerted on the mate- 
rial. However, it is unsuitable for 
use in multiple cavity molds and 
produces pieces whose dimensions 
vary with the charge weight. Ar- 
rangements are therefore commonly 
made, by several types of cut-off, to 
permit the escape of excess mate- 
rial. 

In molds of the flash-type, the 
overcharge escapes through the nar- 
rowing space between the lands as 
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Fig. 6—Externally landed positive mold 
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Fig. 4—Semi-positive compression mold 


the mold closes. Hence the pressure 
on the material is lower and the 
density of the piece is less, This 
method is inexpensive, maintains 
constant piece dimensions, and per- 
mits the molding of thin-walled 


halves of the mold telescope to some 
degree, thus providing better trans- 
mission of pressure to the material 
than in the flash-type. Generally, 
sufficient clearance is allowed be- 
tween telescoping parts to permit 
the escape of excess material. It 
must be borne in mind that in any 
type of landed mold somewhat less 
than the total pressure developed 
will be transmitted to the material. 

In fully automatic compression 
molding, where poor release may 
constitute a serious problem, certain 
additional design features must be 
considered. Flash release in inter- 
nally landed positive molds is im- 
proved by elimination of radii in the 
bottom of the loading chamber and 
in the outer edge of the flash ring or 
the force. The provision of one or 
more flutes in the telescoping sec- 
tions provides reinforcing ribs in the 
flash and thus facilitates its removal 
as a unit with the piece. 

Transfer Molds—Experience with 
different types of presses and mold 
designs indicates the following to be 
good practice: Individual hardened 
steel cavities should be mounted in 
the chase plate, which should be 
cored for steam heating. Runners 
and gates should also be hardened. 
The cavity and chase plate land 
areas should be ground and polished 
to ensure maximum surface contact 
when the mold is closed. This pre- Bt 
vents flashing of the material from eee 
cavities and runners. : 

The mold should be adequately 
supported directly under the pres- 
sure chamber to prevent distortion 
or sagging. If this precaution is not 
taken, mold distortion wil! result 


Compression and Transfer Molding 

















DETAILS SELL THE PRODUCT 


Ten of the top twenty U.S. 
manufacturers using plastic components 
insist on Lincoln quality. 











Lincoln plastics play an important part in products manufactured 
by General Motors, General Electric, Westinghouse, 
Admiral, Philco and many others. Lincoln‘s 
consistently high unit quality assures closer 
tolerances, greater resistance to stress 


and strain, and superior finishes. 


Lincoln's long experience and highly 

efficient production methods mean lower unit 

cost, enabling manufacturers to offer their products to 
consumers at competitive prices. Lincoln engineering 
and design is keyed to modern taste in 

every field. For tomorrow’s thinking in plastic 


components, consult Lincoln. 
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Fig. 7—Effect of variations in pres- 
sure, preform temperature, and plas- 
ticity on fill-out in plunger mold 


and cause flashing and non-uniform 
filling of the cavities. 

The gate to the cavity should be 
located on an easily accessible sur- 
face, so its removal may be accom- 
plished by a simple finishing opera- 
tion. Care should be taken not to 
gate the cavity directly opposite a 
mold pin or other protrusion in the 
mold. Gating at such a point will 
cause the stream of material enter- 
ing the cavity to change its direction 
of flow and divide into two or more 
streams, tending to cause weld 
marks and knit-lines and to de- 
crease the physical strength of the 
molded piece. Gate size may range 
from pinpoint to 0.500 in. wide and 
0.125 in. deep. In the molding of 
comparatively small pieces using 
general-purpose phenolic material, 
a gate 0.100 in. wide and 0.015 in. 
deep will usually prove satisfactory. 

Proper venting of the mold is es- 
sential to permit the escape of air 
trapped in the mold prior to injec- 
tion of the material. Vents should 
be located on the same half of the 
mold as the runners, at the point 
which fills out last. This is generally 
furthest from the gate, thus facili- 
tating the sweeping out of air and 
preventing gas entrapment. Vents 
0.002 in. deep and 46 to % in. wide 
generally are adequate. 


Molding Plasticity 
The plastic behavior of a molding 
material as it is molded is deter- 
mined by two things: 1) the flow 
properties of the material, and 2) 
the molding conditions. The rheo- 
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logical (flow) properties of the ma- 
terial are numerous and complex, 
and their complete definitior. would 
require determination not only of 
several rheological properties as a 
function of temperature, but also the 
time rate of change of these proper- 
ties. For practical purposes, material 
plasticity is defined in terms of spe- 
cific molding tests which roughly 
simulate conditions of use in the 
field. These ratings do not, and can- 
not, completely define material plas- 
ticity. They do serve 1) to predict 
relative performance of different 
batches of the same material under 
all conditions of use; and 2) as a 
first approximation of relative per- 
formance under various molding 
conditions. 

It is evident that a low degree of 
plasticity or a high degree of reac- 
tivity may result in failure to fill the 
mold properly. In this case, the rate 
of flow and reactivity of the material 
—under the particular conditions of 
temperature, pressure, and time 
cycle of operations employed—are 
such that the material becomes too 
stiff to flow further. Excessively soft 
material may also give rise to a va- 
riety of less evident molding diffi- 
culties such as 1) gas entrapment; 
2) poor release; 3) slower cure; 4) 
loss of any mottle pattern; 5) flash- 
ing of transfer molds; and 6) 
greater shrinkage. Appearance may 
be adversely affected by either ex- 
cessively high or low plasticity. 

Molding plasticity of a_ single 
batch of material can be altered by 
such conditions as preheat tempera- 
ture and molding cycle. The princi- 
pal molding conditions which affect 
material plasticity are 1) pressure 
on the material, 2) preheat tem- 
perature, 3) time cycle, 4) mold de- 
sign, and 5) mold temperature. The 
combined effects of some of these 
variables are illustrated by Fig. 7 
and 8. 

Figure 7 shows the ranges of pre- 
form temperature and _ injection 
pressure over which a _ particular 
plunger mold could be filled with 
material of two different plasticity 
grades. It is seen that as preform 
temperature increased, the pressure 
required to fill decreased to a mini- 
mum and increased again. At the 
minimum, the softening effect of in- 
creasing preheat was offset by the 
increasing rate of the chemical re- 
actions which result in hardening. 
Though the two batches differed 


widely in plasticity (.; evidenced 
by the difference in ‘he Minimum 
values of the two curves), the pres. 
sure required to fill the mold with 
the softer batch varied over an even 
greater range as the preform tem. 
perature changed. This is shown by 
the fact that, at 175° F. preform 
temperature, the softer batch 1. 
quired more pressure (15,000 p si) 
to fill the mold than did the gig 
batch at 250° F. preform tempera- 
ture (13,000 p.s.i.). 

The effect of the length of the 
molding cycle on_ plasticity, ag 
judged by mold fill-out, is ills. 
trated in Fig. 8. These data were 
obtained in a compression mold 
using a single sample of material. 
The fast cycle involved transferring 
the preheated preform to the mold, 
running it for 10 sec., and then clos- 
ing the mold rapidly under pressure, 
In the slow cycle, transfer and run- 
up time were increased to 30 sec, 
and the closing under pressure was 
slowed by restricting the pump out- 
put. 

It is evident that the slower cycle 
greatly increases pressure require- 
ments and decreases the allowable 
range of preform temperatures, This 
is due to the greater amount of re- 
action occurring in the preheated 
material during the longer time re- 
quired for transfer and flow in the 
slower cycle. The data show that 
very close control of time is r- 
quired if the advantage of high ten- 
perature preheat is to be fully 
utilized. 


Variations in mold design, such as 
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Fig. 8—Effect of differences in time 
cycle of operations on degree of mold 
fill-out of a compression mo'd 
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gate size (in transfer molds), wall 
thickness, and depth of draw, can 
exert similar profound influences on 
pressure and preheat requirements. 
Gate wear can alter pressure de- 
mands -appreciably. Preform tem- 
perature is rarely controlled to a 
specific value in molding operations. 
Variations in preform density (re- 
sulting from changes in preforming 
pressure) and electrode spacing 
may result in significant differences 
in temperature and, consequently, 
in plasticity. 

Most molding compounds are of- 
fered in a rather wide range of plas- 
ticities to meet nearly any set of 
conditions encountered in various 
molding operations. 


Molding Shrinkage 


Exact control of the dimensions 
of molded phenolic pieces becomes 
increasingly important as these ma- 
terials find their way into a larger 
number of engineering applications. 
In such uses, it is occasionally nec- 
essary to hold certain dimensions to 
within -+0.001 in./inch. Molding 
shrinkage is defined as the differ- 
ence, per unit of length, between 
the dimensions of the cooled molded 
piece and the cold mold. It is ex- 
pressed in inches per inch. Molding 
shrinkage must be distinguished 
from dimensional changes occurring 
in molded pieces as a result of pro- 
longed exposure to environmental 
conditions, e.g. the “after shrinkage” 
caused by long exposure in a hot, 
dry atmosphere. 

Molded pieces are, with very few 
exceptions, smaller than the molds 
in which they were produced be- 
cause these materials possess a 
thermal coefficient of expansion 
higher than that of the steel molds. 
This shrinkage is somewhat offset 
by expansion of the molded piece 
occurring when the molding pres- 
sure is released. Many other factors 
contribute to the amount of shrink- 
age encountered. In general, shrink- 
age can be altered much more by 
control of molding conditions than 
by choice of material. For this rea- 
son, although published data are of 
value in estimating the shrinkage of 
one material in relation to another, 
they cannot be used to predict the 
amount of shrinkage which will be 
encountered in any particular job. 
From the material standpoint, min- 
eral-filled materials shrink less than 
general-purpose or impact types, 
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and batches of stiffer plasticity 
shrink slightly less than softer ones. 

From the molder’s standpoint, 
control of shrinkage may be af- 
fected by: 

1) Mold temperature—lower tem- 
perature decreases shrinkage. 

2) Molding pressure — higher 
pressure decreases shrinkage. 

3) Cure time—longer cure time 
decreases shrinkage. 

4) Preheating—longer preheat re- 
duces shrinkage by drying material 
and promoting cure. 

5) Orientation of filler during 
flow—shrinkage in the direction of 
flow is reduced and that at right 
angles is increased. 

6) Rate of cooling—quenching hot 
moldings increases shrinkage and 
also increases strains. 


Molding Speed 


The chemical reactions which 
cause cure in phenolic materials 
may be carried considerably beyond 
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Fig. 9—Effect of preform temperature 
on minimum blister-free time for sever- 
al moldings (general-purpose material) 


the point corresponding to an ac- 
ceptable molding. Minimum re- 
quirements for commercially cured 
pieces are usually: 

1) Freedom from blisters: Blis- 
ters occur when the hot molded 
piece has insufficient rigidity and 
strength to withstand the internal 
gas pressure. 

2) Sufficient rigidity to: a) cling 
to undercuts in the mold half to 
which the piece is intended to ad- 
here; b) resist distortion by the 
forces required to eject the piece 


from the mold; and c) + -'st distor. 
tion by forces applied af:-: remoya] 
from the mold. 

As with plasticity and shrinkage, 
molding speed can be Varied greatly 
by altering molding conditions, The 
most important variable; affecting 
molding speed are charge tempera. 
ture and mold temperature. The 
charge temperature, or temperature 
of material entering the mold, is the 
biggest single variable for pieces of 
any size. It is especially important 
in the case of thicker pieces because 
the poor thermal conductivity of 
phenolic materials retards heat 
transfer from the mold to the center 
of the material. Conversely, mold 
temperature is most important in 
thin sections where low charge 
temperatures are used. 

Charge temperature is most af- 
fected by preheating; however, an- 
other factor of considerable effect 
is the conversion to heat energy of 
the mechanical work performed in 
causing the material to flow. It can 
be calculated that the temperature 
of general-purpose phenolics is 
raised 6° F. for every 1000 psi. 
drop in pressure which occurs as the 
material is forced to flow from the 
transfer pot of a transfer or plunger 
mold into the mold cavity. If an in- 
jection pressure of 10,000 psi. is 
employed, the temperature rise in 
the material will be considerable. 
Hence, transfer molding techniques 
are generally capable of producing 
faster cures than compression mold- 
ing, other factors being equal. 

The effect of preform temperature 
on the minimum time in the mold 
required to produce _blister-free 
pieces is shown in Fig. 9 for several 
different molded pieces. The mini- 
mum blister-free time decreases 
sharply as preform temperature is 
increased. In the case of pieces hav- 
ing a very thick section, the reduc- 
tion effected was as much as 79 
percent. 

The maximum preform tempera- 
ture at which pieces may be molded 
is limited by material properties and 
by the formation of appearance de- 
fects (e.g. shallow surface blisters, 
etc.), but the chief limitation on the 
maximum preform temperature ' 
the time cycle of operations. This is 
illustrated by Fig. 8 where it 's 
shown that increasing the time Te 
quired to transfer the preforms t 
the mold and slowing down the 
press resulted in a drastic reduction 
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in the © 0ximum temperature to 
which th material could be pre- 
heated ani the mold still filled. 

The veriation in hot rigidity of 
molded s-ccimens with mold tem- 
perature ond cure time is shown in 
Fig. 10. T.cse data were obtained in 
y, in. thick bars molded from a 
single batch of material without 
preheat. tigidity imereases at a 
diminishing rate with both cure time 
and mold temperature. The effect 
of mold temperature is most pro- 
nounced at short cure times, where 
most commercial molding is per- 
formed. 

Mold temperature is limited by a 
variety of factors of which probably 
the most important are available 
steam pressure and the effective- 
ness of channeling in steam-heated 
molds. Excessively high tempera- 
‘ture may result in poor mold fill- 
out, appearance defects, and a 
tendency to mold staining and con- 
sequent poor release. 


Mold Release and Mold Staining 


Phenolic pieces are occasionally 
dificult to remove from the mold 
during the initial stages of mold 
opening or ejection. The high mold- 
ing pressures employed and the 
deep, almost vertical sides of many 
pieces increase the forces required 
to open the molds or eject the 
pieces. Removal of flash is also 
sometimes troublesome, especially 
in automatic molding operations. 
From the standpoint of material, 
two-step resins are generally supe- 
rior to one-step in this respect, 
stiffer plasticities better than softer. 

From the mold design standpoint, 
the following practices tend to 
minimize release difficulties: chro- 
mium plating; adequate taper; suffi- 
cient knockout pins so placed as not 
to cause piece distortion and bind- 
ing; and vertical stiffening ribs in 
the flash from positive molds. 

As far as operation is concerned, 
release is best in molds which are 
run continuously using the same 
material and are not allowed to 
stand hot and idle. Release difficul- 
les which may be encountered 
when changing from one type of 
material to another sometimes clear 
up after the mold has been condi- 
tioned to the new material. Distor- 
ton on ejection occasioned by ex- 
cessive flexibility may be mistaken 
for poor release or may actually 
Cause binding of the pieces. 


Phenolics 

















2 a 2: 
i, 

ae 

+! ie 


“) 305°F MOLO 
10 / 


TEMPERATURE 
7S 
CURE TIME - SECONDS 





uw 
co} 





HOT RIGIDITY 























100 (25 


Fig. 10—Effect of mold temperature 
and cure time on hot rigidity of Y in. 
thick bars, molded of general-pur- 
pose material without preheating 


Mold staining is occasionally en- 
countered when mold temperatures 
are excessive or when venting is in- 
adequate, as in blind recesses or in 
poorly vented transfer molds. One- 
step materials are more likely to be 
troublesome than two-step. Chro- 
mium plated molds are more resist- 
ant to staining than steel molds but, 
since the stain is a deposit on the 
mold surface rather than attack on 
the mold itself, even chromium plat- 
ing does not guarantee against 
staining. Staining, if not corrected, 
may eventually build up in thick- 
ness until both mold release and 
molded piece surface appearance 
are adversely affected. 


Reduction in Molding Costs 


In recent years, the rapid growth 
of thermoplastics has brought these 
materials into competition with phe- 
nolics in many fields where economy 
of molding is the principal consid- 
eration. Since the higher molding 
costs of phenolic materials are 
largely a result of longer molding 
cycles, interest has been concen- 
trated on reducing phenolic mold- 
ing cycles to a point nearer those 
of the thermoplastics. 

Although molding cycles for phe- 
nolics are considerably longer than 
those required for thermoplastics, 
this is chiefly due to differences in 
molding processes rather than to in- 
herent material differences. It is 
possible to produce phenolic mold- 
ings at cycles comparable to those 


of thermoplastics in all but very 
thin sections. However, this can be 
accomplished only through the de- 
velopment of automatic molding 
processes combining fast, high-tem- 
perature preheating (either exter- 
nally or by material flow), rapid 
material transfer, and faster acting 
presses. These processes are now 
being developed. 

Automatic preheating of pre- 
forms, coupled with automatic 
compression molding, although pat- 
ented years ago, has only recently 
been commercially exploited. This 
process, however, permits produc- 
tivity increases of 50 to 100% over 
that obtained with cold powder. 
Considerable success has also been 
achieved in automatic powder pre- 
heating and further reductions in 
cycle times appear probable. 

In all automatic processes, means 
must be provided to afford close 
control of molding conditions. This 
is necessary to obtain the full ad- 
vantages of higher material and 
mold temperatures without danger 
of thermal deterioration. Close con- 
trol of molding conditions will also 
permit material manufacturers to 
formulate compounds having faster 
molding speeds but consequently 
greater susceptibility to thermal 
abuse. 
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ALKYDS 


by J. J. MOYLAN* 


THE diversity of applications for 
which alkyd molding compounds 
have gained acceptance has resulted 
in the development of many types. 
While the general characteristics of 
fast cure and low pressure require- 
ments are common to all of these 
compounds, they may be divided into 
three different groups corresponding 
to physical form before molding. 
Granular Materials—The physical 
form of materials in this group is 
that of a free flowing powder. Thus, 
these materials readily lend them- 
selves to conventional molding prac- 
tices such as volumetric loading, 
preforming, and high speed auto- 
matic operations. These materials 
have found extensive use as high 
grade electrical insulation especially 
in the electronics field. Typical ap- 
plications are television tuner seg- 
ments, electronic tube bases and 
sockets, resistor housings, etc. 
Putty Materials—This group con- 
tains materials which are furnished 
in soft, putty-like sheets. They are 
characterized by very low pressure 
requirements (less than 800 p.s.i.) 
and find use in molding around deli- 
cate inserts and in special loading 
problems. The molder of these types 
customarily extrudes the material 
into a ribbon of a specific size which 
is then cut into preforms before 
molding. Putty materials have found 
widespread use in encasing elec- 
tronic components such as capaci- 
tors, resistors, small coils, etc. 
Glass Reinforced Materials— 
Among the most recent additions to 
the alkyd family are materials which 
combine the molding characteristics 
of polyester resins with the reinforc- 
ing action of glass fiber fillers to 
attain very high strength. These ma- 
terials have already found wide- 
spread use in such applications as 
insulating brackets and bases, rocker 
rings, circuit breakers, heavy duty 
coil forms, and similar applications 
where high strength and good elec- 
trical characteristics are important. 





* Glendale-Plaskon Laboratory, Barrett Div., Allied 
Chemical & Dye Corp. 
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In many cases they have replaced 
assemblies of metal and insulating 
materials. Recent developments in 
materials of this type include a com- 
pound having markedly superior 
handling characteristics. 

Within each of the three groups 
of alkyd materials described above, 
several distinct types are available. 
For example, some types are self- 
extinguishing, some have approval 
under military specifications, some 
have improved high humidity per- 
formance. The manufacturers’ Iit- 
erature on these materials should be 
consulted before selecting a mate- 
rial for a specific application. 


Presses and Equipment 


While full realization of the ad- 
vantages of molding alkyds is best 
attained through the use of high- 
speed, lightweight equipment, nearly 
all modern compression presses 
are suitable for use on these ma- 
terials. Some presses may be en- 
countered, however, which are so 
slow that it is necessary to speed 
the ram travel by use of a high vol- 
ume pump or to decrease the 
amount of travel by mounting the 
mold on blocks to reduce daylight. 
Because of the low pressure mold- 
ing characteristics of alkyds, the 
high pressure line may sometimes 
be cut out completely and only the 
low pressure side of the system 
used. In general, not more than 4 
sec. should elapse before charg- 
ing the mold and applying full pres- 
sure in the case of granular and 
putty types, or 8 sec. in the case 
of fibrous glass reinforced material. 

In selecting a press to operate a 
specific mold in alkyds, the follow- 
ing rule should prove useful: for 
average draws, the press should fur- 
nish about 1500 p.s.i. over the pro- 
jected area of the cavity and lands 
for molding granular alkyds; about 
800 p.s.i. for alkyd putty; and about 
2000 p.s.i. for glass reinforced alkyd. 

Marked savings in labor, mainte- 
nance, floor space, power costs, and 
depreciation are possible through 
the use of presses specifically de- 
signed for use with alkyd materials. 
Detailed information and specifica- 
tions are available directly from the 
manufacturers. 


Design and Construction 
Alkyd parts are in successful pro- 
duction in positive, semi-positive, 
and flash molds. In general, the 





semi-positive and posi!... types are 
recommended to obtai) uniformly 
dense parts with lowes shrinkage 
Flash types, since they vely on the 
back pressure of the material for 
density, do not usually produce parts 
of maximum density duc to the soft 
flow characteristics of alkyd mate- 
rials. However, flash molds are fre. 
quently used on alkyd putty because 
of its low bulk factor. In any case, 
the use of polished, hardened, 
chrome plated steel molds is recom. 
mended. 

Positive and semi-positive molds 
should be designed for enough free- 
dom to allow escape of material to 
prevent Over-pressuring. Punch 
clearances on positive molds of the 
order of 0.004 to 0.005 in. are gen- 
erally recommended for the granu- 
lar and putty types. Slightly greater 
clearances are customarily used for 
the glass reinforced materials. Ex- 
cessive clearances are to be avoided 
since they reduce the effective 
molding pressure on the material, 
reducing strength. 

An allowance of 0.004 to 0.007 in. 
per in. should be allowed for shrink- 
age from cold mold. This shrinkage 
is dependent upon mold design, 
shape of the piece, and in some cases 
on the pressure and temperature of 
the operation. It is highly repro- 
ducible on a given part. There is no 
measurable after-shrinkage on al- 
kyd parts over an extended period 
since there are no residual volatiles 
or continuing chemical reactions in- 
volved after molding. 

The use of transfer or plunger 
type molds is not generally recom- 
mended for molding putty or granu- 
lar alkyd. In many such molds the 
plastic phase is too short to permit 
the material to complete its travel 
through the gates and runners be- 
fore cure sets in. Pre-curing, even 
when it does not preclude complete 
filling of a mold cavity, can result 
in porosity, uneven density, and in- 
complete fusion. Such conditions ob- 
viously lead to loss of mechanical 
and electrical properties and to sharp 
deterioration in water resistance. In 
some cases, defects occurring in 4 
transfer molded piece are concealed 
to the eye, but are likely to cause 
trouble in testing or in service. 

On the other hand, there are oul 
plications successfully in production 
on transfer molds in granular mate- 
rial. These transfer molds meet the 
following design requiremen's: 
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1) Relatively small pieces to be 
molded. 

2) Cavities grouped very closely 
to the transfer pot. 

3) Very wide open runners and 
liberal gating. 

It has also been noted that parts 
molded in transfer cavities gated at 
two locations show poor mechanical 
strength, especially at the weld line. 
In general, parts molded by either 
straight transfer or plunger methods 
are lower in mechanical strength 
and lower in electrical insulating 
properties than similar parts molded 
by compression molding. 

Reinforced alkyd may be transfer 
molded but the strength of such 
pieces is somewhat lower than that 
of compression molded pieces, the 
magnitude being almost entirely de- 
pendent on the size of the gates and 
the number of times the material 
changes direction before entering 
the cavity. Since these changes are 
dependent upon design, pieces will 
have to be tested individually in 
order to determine the suitability of 
the material for specific applications. 

Double gates should normally be 
avoided because of the knitting ef- 
fects between the two gates. An ex- 
ception to this is the transfer mold- 
ing of circular pieces where knitting 
must occur to fill the cavity. In such 
cases, continuous circular gating is 
recommended. Better strengths are 
usually achieved by gating at the 
end of the piece rather than in the 
middle. When shrini:age tolerances 
are critical, it is recommended that 
both transfer ram and clamping 
pressures be sufficient to insure 
dense pieces. 


Molds 


To date, most alkyd molding has 
been done in molds utilizing conven- 
tional mold steels hardened by 
standard heat-treating methods. 
Other metals have been used for 
experimental and short-run molds. 
Some production molds have been 
chrome plated while others are only 
highly polished depending upon the 
preferences of the mold designer. 
The fact that the alkyds can be 
molded at low pressures has pre- 
sented the possibility of using other 
than steel molds. 

Alkyds, being mineral-filled ma- 
terials, are somewhat more abrasive 
than general-purpose ureas or phe- 
nolics, and somewhat greater mold 
wear should be anticipated. Because 
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of lower molding pressure and the 
greater plasticity of the alkyds, 
mold wear is not as great as it is 
with mineral-filled phenolics. The 
use of minimum pressures that per- 
mit satisfactory molding tends to re- 
duce the effects of mold wear. 

The usual precautions on design 
of pieces for thermoset molding 
should be followed. Particular at- 
tention should be paid to the use of 
flowing curves and generous radii 
rather than sharp knife edges. Sec- 
tions should not be designed in any 
case for less than Me in. thickness, 
and projections and ridges should be 
designed with generous allowances 
for material. 

The fast curing characteristics of 
alkyd molding compounds should, of 
course, be taken into consideration 
when designing the number of cavi- 
ties for a given production mold. 
The high production rate per cavity 
of these materials represents a defi- 
nite savings in tooling cost. 


Special Considerations 


Common characteristics of all 
glass-reinforced polyester molding 
compounds should be considered in 
designing parts. Some of these char- 
acteristics are: 

1) A tendency to trap air in un- 
vented draws. 

2) A tendency for internal po- 
rosity and internal cracking in 
heavy sections. 

3) A tendency to crack or show 
poor strength when fiber alignment 
occurs due to flow obstruction. 

4) A tendency to have poor 
strength in thin sections. 

5) A tendency to show porosity 
or poor end fill on long restricted 
flows. 

While solutions to these difficul- 
ties may not always be possible 
through design alone, it may fre- 
quently be possible to avoid trouble 
by their careful consideration at the 
design stage. 

The tendency to trap air may fre- 
quently be overcome by either 
avoiding blind draws or by venting 
them by means of a working pin or 
bleeder. Sharp corners and square 
edges at the top of draws should be 
avoided in favor of radii whenever 
possible. It may also be possible to 
design the part so that the place 
where air may be trapped is isolated 
to a small area where it may be 
easily vented. 

While the internal porosity or in- 





ternal cracking freque:, 


: , Y eNecoun- 
tered in sections heavier than \ jn 
may not interfere with «.. function 


of most parts, it may bec: 2 a prime 
consideration if the section must be 
drilled or tapped or if elec‘ vical eon. 
tacts carrying high voltage are to be 
molded in. In such cases, heavy sec- 
tions should be avoided. 

When the material flows around 
obstructions such as core pins, a cer- 
tain amount of fiber alignment re- 
sults. If the flow continues for q 
short distance beyond such points 
the fibers tend to regain their in 
dom orientation and a good knit re- 
sults. However, if the obstruction is 
near the end of the flow such as the 
extreme edge or top of the part, the 
fiber alignment may result in poor 
knitting or cracking. For this reason. 
location of core pins at extreme 
edges is to be avoided whenever 
possible. Otherwise it may be neces- 
sary to use a vent or bleeder to ob- 
tain flow for a sufficient distance 
past the obstruction to accomplish 
good knitting. 

While sections thinner than 0.015 
in. may be successfully molded, the 
strength characteristics are quite 
low due to fiber alignment and fiber 
breakage. In _ general, _ sections 
greater than 0.040 in. are to be 
recommended. 

Due to the fast curing character- 
istics of the material, it may be dif- 
ficult to fill parts having long flows 
especially if the flow is restricted 
by thin sections, core pins, inserts, 
etc. While loading techniques may 
overcome this, it is recommended 
that long draws be accompanied by 
generous sections. 


Preheating 


While preheating of the granular 
or putty type is seldom necessary 
or desirable, reinforced alkyds are 
frequently preheated before weigh- 
ing the mold charge to improve their 
handling characteristics. This is 
usually done in an air circulating 
oven maintained at 130 to 140° F. for 
a period of 10 to 15 minutes. 

It is also possible to use electronic 
preheating on reinforced alkyd. In 
this case the bulk factor is custom- 
arily reduced by mechanical or man- 
ual compression. 


Preforming 
Because of the low bulk factor of 
the granular alkyds (approximately 
2:1), it is seldom necessary ‘0 pre- 
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...trust Norton 


@ Every day, Norton-molded items are handled with confidence 
by millions of Americans. In shops and offices, 

in busy factories, in milady’s purse, 

quality products bearing the names of our country’s 

top manufacturers are providing reliable, long-lasting service 


For more than 25 years, these manufacturers 

have entrusted Norton Laboratories with the 

custom molding of a great many of their products. 

This record represents the finest testimonial our skilled 
technicians could be given—continuing confidence 

in Norton’s craftsmanlike service. 


Assure yourself peace of mind regarding 

your next molding job, and “let Norton do it.” 

Superb designing, advanced engineering techniques, 
and prompt deliveries are joined with sensible pricing 
to give you the finest in custom injection 

and compression molding service. 


Norton Laboratories, Inc., Lockport, New York. 


Sales Offices: New York—175 Fifth Avenue; Chicago—5221 Kimbark 
Avenue; Cleveland—20605 Kings Highway; Detroit—3-167 General 


Motors Building. 


NORTON ‘ZZ, | 


Division Allied Chemical and Dye 


- urea closure—Helena Rubinstein, Inc. 
. compact—Richard Hudnet 
. meter dome—Buffalo Meter Company 
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. dental utility torch—Hanau Engineering Co., Ine. Yh a: 
& * 
2. filter press spigot and key—National Aniline 
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MINIMUM CURE TIME — SECONDS 


Fig. 1—Recommended minimum cures for granular and putty alkyds 


form these materials. However, they 
will preform with ease on conven- 
tional equipment when necessary. 
The preforming pressure is much 
less than that required for phenolic 
or urea materials. To avoid exces- 
sively dense preforms, it is cus- 
tomary to reduce the pressure of the 
preforming machines to about one- 
fourth the amount used for preform- 
ing the conventional thermosetting 
materials. 

As previously mentioned, the 
putty materials are usually pre- 
formed by extrusion, Extruders of 
both the screw type and the plunger 
type are in common use on these 
materials. An alternate method is to 
roll the putty into sheets of the de- 
sired thickness from which ribbons 
or slugs may be cut and used as pre- 
forms. 

Because of the relatively high 
bulk factor of the reinforced types, 
some preforming of the material is 
usually necessary. This is often done 
by simple hand compression after 
warming to 130 or 140° F. as pre- 
viously mentioned. Mechanical pre- 
forming methods are sometimes 
used and machines have recently 
been developed to extrude material 
of this type into continuous ribbons 
or ropes from which preforms may 
be cut. 

In reinforced alkyds, the shape of 
the preforms will have a definite ef- 
fect on the flow characteristics of 
the material within the mold. For 
this reason, some experimenting 
with preform shapes may be neces- 
sary. In general, the preform should 
approximate the shape of the mold 
but should be somewhat smaller to 
insure some flow of material. Multi- 
ple preforms are to be avoided be- 
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cause weak sections may be en- 
countered at the interfaces or knit 
lines. 


Molding Techniques 


The resin characteristics of alkyd 
molding compounds are such that 
the material goes through the very 
low viscosity phase momentarily, 
when heat and pressure are applied. 
This low viscosity phase makes pos- 
sible the complete filling of the mold 
at pressures much lower than re- 
quired for other thermosets. 

This phase is followed by a very 
rapid, exothermic chemical reaction 
which develops heat in excess of the 
mold temperature and which is re- 
sponsible for the rapid cure of the 
material. 

Since the reaction is a cross link- 
ing polymerization, no products are 
given off in gaseous form; therefore, 
no breathing or holding is necessary. 

Because the heat resistance of the 
material is relatively high, it is pos- 
sible to leave parts in the mold at 
recommended molding temperatures 
for extended periods without risk of 
burning or overcure. 

The most common molding diffi- 
culties experienced with alkyd 
molding techniques is precure of the 
material or use of excessive molding 
pressures, or both. 


Molding Temperatures 


The range of recommended mold- 
ing temperatures extends from 270 
to 330° F. In the majority of cases, 
mold temperatures in the range 300 
to 320° F. will be most suitable. 
(See Figs. 1 and 2.) In extreme cases 
where long thin draws or slow 
presses are involved, temperatures 
as low as 250° F. have been used. 
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Fig. 2—Recommended minimum cures for reinforced alkyds 


However, the use of such low tem- 
peratures may tend to promote 
sticking, especially on mold surfaces 
which are not chrome plated, 

Under ordinary conditions, alkyd 
materials have good release charac- 
teristics and no lubrication is neces- 
sary to insure ejection from the 
mold. Hardened, chrome plated steel 
surfaces are recommended. When 
sticking is encountered, it is usually 
due to too much pressure or insuffi- 
cient temperature. When a mold has 
been running phenolic material, it 
is recommended that it be cleaned 
by running a few charges of urea or 
melamine before the alkyd is intro- 
duced, since the presence of phenolic 
resin, even in minute quantities, in- 
hibits the cure of alkyd. Before 
returning a mold to the use of phe- 
nolic materials after running on al- 
kyd, the same procedure should be 
followed. 

In the transfer or plunger mold- 
ing of reinforced alkyds, plunger 
pressures are largely dependent 
upon gate size. In general, a pres- 
sure which will bring the plunger 
home in about 7 sec. is recom- 
mended. Hewever, successful cycles 
are in use with plunger times in the 
range from 3 to 12 seconds. Longer 
times are apt to cause precuring of 
material in the transfer pot or in the 
runners and gates. 


Inserts 


Because of the fact that alkyd ma- 
terials have no after-shrinkage, in- 
serts must be provided with gener- 
ous knurls or undercuts to insure 
good gripping. Because of the soft 
flow, low pressure characteristics of 
alkyds, especially in putty form, 
many jobs involving delicate inserts 
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ARTAG PLASTICS CORPORATION has achieved wide recognition 
z for successfully producing intricate and close tolerance parts usu- 
s is ally considered impossible by conventional standards of the indus- 
Ae bi, bs ig try. Two outstanding examples are shown at twice actual size. 
: . 4 - - ; ae Gap moided nylon vaive* housing requir 


ing complex internal coring which is volume produced to extremely 
close tolerance requirements. 


Cip molided nylon bolt and nut developed 
for specialized mass production assembly application requiring ac- 
curate flash-free threads. 


Your own plastic parts can also be effectively produced by the 
combined skills of Artag mold craftsmen and molders. We will be 
pleased to assist you from the initial planning to the actual produc- 
tion of your most exacting injection molded needs. 


*Dole Valve Company 


ARTAG PLASTICS CORPORATION 


2853 IRVING PARK ROAD / CHICAGO 18, ILL. 7 KEYSTONE 9-4810 














have been run in these materials 
which could not be run successfully 
in any other thermosetting material. 


Storage 

An understanding of proper stor- 
age conditions for alkyd is perhaps 
more important than in the case of 
other plastics. The alkyd compounds 
are by nature more reactive than 
other thermosets and are, therefore, 
more sensitive to handling and stor- 
age conditions. Hence special care 
should be taken to follow the manu- 
facturers’ specific storage recom- 
mendations. 
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“Alkyd molding material,” by C. 
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MELAMINE FORMALDEHYDE 


by H. J. WEST* 


PD ROPERTIES of melamine formal- 

dehyde molded parts vary ac- 
cording to the type of filler em- 
ployed, but they are generally highly 
resistant to water, mild acids, and 
alkalies and possess excellent di- 
electric strength and arc resistance. 
The alpha-cellulose-filled grades of- 
fer unlimited color, abrasion resist- 
ance, and durability. By the use of 
special fillers such as chopped cot- 
ton fabric, fibrous glass, or asbestos, 
specific properties may be empha- 
sized for many important industrial 
applications. 


Storage and Handling 


Proper storage and handling of 
molding materials is a pre-requisite 
for satisfactory molding perform- 
ance. The materials are manufac- 
tured under precisely controlled 
conditions of temperature, humidity, 
and cleanliness and are shipped in 
airtight containers. Every possible 
precaution should be taken by the 
molder to protect the material 
against contamination from dirt or 
moisture and against storage for pro- 
longed periods at temperatures 
above 70° F. In warm storage, the 
molding compound may continue to 
react slowly and decrease in flow. 

Although cold storage protects 
against alteration of flow character- 
istics, the material should be reason- 
ably warm before it is charged into 





* American Cyanamid Co. ; 
References were prepared by the editors. 
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preform machines or molds. Alpha- 
filled materials at temperatures be- 
low 70° F. may give unsatisfactory 
preform hardness and may decap on 
a ball type preform die. Cold mate- 
rial should be allowed to warm up 
to at least 70° F. before use by keep- 
ing it for a day or two at room tem- 
perature. 


Preforming 


All standard commercial preform- 
ing machines will handle melamine 
granular molding materials satisfac- 
torily. 

In producing preforms, the weight 


and size of the pill have a decided 
influence on pill hardness. The larger 
the pill area the greater must be 
the applied force, which -houlg be 
enough to make a hard piil that will 
not chip or fall apart on handling 
before it is loaded into the mold. Too 
great a pressure may accelerate wear 
on the tools and, if the preforms are 
too hard, “pill break” marks may 
appear on articles molded without 
prewarming. The desirable pressure 
range will depend on the type of 
material being preformed, its tem. 
perature, and the speed of pressing. 
These factors can influence the pres- 
sure required so that it may vary 
from 10,000 to 40,000 p.s.i. 

The importance of temperature of 
the material in preforming is illus- 
trated in Fig. 1. The preforms wil] 
be too soft if the temperature of the 
material is too low. During the win- 
ter months the molding compound 
may be exposed during transit or in 
unheated storage to prolonged sub- 
room temperatures. To bring the 
material to preforming temperature, 
it may be necessary to store it in a 
heated area for a day or more. Best 
results are obtained when the tem- 
perature of the material is 70 to 
85° F. 

When pills are made with hand 
dies, they are harder in comparison 
with pills made by automatic ma- 
chines because of longer dwell under 
pressure. For this reason, large pills 
are sometimes hand pressed under 
reduced pressure. The longer dwell 
has an additional advantage in al- 
lowing more complete escape of en- 
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Fig. 1—Preform hardness vs. material temperature 
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Standard Molding Corporation of Dayton offers you — 
without cost or obligation—a conscientious and confidential 
consultation service on thermoplastic applications. 


EXPERIENCED PERSONNEL — SMC's highly trained and 
skilled thermoplastic technicians have a wealth of experi- 
ence with a wide variety of thermoplastic parts, products 
and containers. These men have a rich background of 
experience in the engineering and design of molds, jigs 
and special tools for the production of precision-molded 
plastics that meet exacting tolerances. 


MODERN EQUIPMENT — Standard Molding’s injection 
molding machines range in capacity from 4 to 48 ounces. 
Finishing equipment includes the latest facilities for drilling, 
tapping, polishing, buffing and spray finishing. 


QUALITY REPUTATION—Because quality comes first with 
us, we maintain continuous inspection at every step of 
production, assembly and finishing operations. We take 
pride, too, in keeping our delivery promises, producing the 
required quantity on time. 


YOURS FOR THE ASKING—Whether your design problem 
is a simple bearing or a more elaborate product or 
assembly, you can find out easily about its thermoplastic 
potentials. We invite you to write us in detail, or mail us 
blueprints for confidential study and recommendations. 
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Fig. 2—Pill hardness vs. time under pressure 


trapped air, thereby giving a more 
durable pill. 

The approximate relationships of 
hardness with time under pressure 
for a typical granular alpha-filled 
melamine material are shown in 
Fig. 2. 

Proper design of preform dies is 
an extremely important factor. Prop- 
erly hardened steels should be used, 
die surfaces should be polished and 
chrome plated, adequate taper pro- 
vided, and proper allowances made 
for top and bottom punch clearances. 
Figure 3, p. 517, shows recommended 
clearance ranges for punch and die 
using granular molding material. 


Preheating 


Melamine formaldehyde molding 
materials show the best molding per- 
formance when warm. Unless the 
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part being molded is small, it is dif- 
ficult because of poor heat transfer 
to bring the mold charge to a uni- 
form temperature during the heat- 
up cycle; consequently, the degree of 
plasticity or moldability will vary 
throughout the mass. The closer the 
material can be brought to molding 
temperature before being charged 
into the die, the better will be both 
the molding performance and the 
quality of the molding. The following 
points are important: 

Molding pressures can be reduced 
or a stiffer material utilized. The use 
of a stiffer grade of molding mate- 
rial gives parts with better appear- 
ance and better dimensional sta- 
bility. 

Uniformity of cures throughout 
the part is promoted, giving im- 
proved physical and electrical prop- 


erties. Molding cycles and cu b 


times can be reduced, thereby in- 
creasing unit production 0; allowin 
the use of smaller capacity ; 

. Y presses 
without sacrifice in production 
Larger and more intricate moldings 
can be made. 

The molding material must be 
brought to the desired tem perature 
as uniformly as possible, since it is 
important to prevent local ovyer- 
heating. Close temperature and time 
control is essential. The use of trays 
in a steam or electrically heated 
oven is permissible if good air cir- 
culation is provided. Granular o; 
powdered material can be preheated 
satisfactorily in rotating cans or ro- 
tating small drums, using an oven 
with controlled temperature or in- 
fra-red lamps. Since the material is 
kept under agitation, local overheat- 
ing is minimized. 

Electronic heating is the most sat- 
isfactory method and is most effec- 
tive when used with preforms. Rag- 
filled impact material may be shaped 
by hand and placed between the 
electrodes. If granules are used they 
should be placed in a shallow glass 
cylinder and carefully smoothed out 
to provide a layer of uniform depth, 
otherwise the deeper section will 
bear more of the effect of the field 
and local overheating will result. For 
the same reason, all the preforms 
in an electronic preheater charge 
should have the same depth. 

The optimum temperature for the 
heated preform lies within the range 
of 200 to 270° F., dependent upon the 
type of melamine molding material. 

Preheated material must be used 
immediately. If allowed to cool, it 
will have lost its moldability and 
must be discarded. 


Molding Temperature and 
Pressures 


Melamine formaldehyde molding 
materials, like other thermosetting 
materials, soften and develop plastic 
flow under the heat and pressure of 
the molding operation. As the mold- 
ing cycle progresses, the heat in- 
duces a chemical condensation re- 
action and the material cures to 4 
rigid, infusible molded part. The 
mold must be filled out with the ma- 
terial at maximum density before 
cure is allowed to develop. Time 
must also be allowed for moisture 
to escape before the materia! is fully 
cured. 

Care must be exercised tv insure 
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that th: material in the mold be- 
comes uniformly heated throughout 
before “losing the mold. Material 
in close contact with the walls of the 
mold r< become too plastic before 
the res. of the charge is softened. 
Then a. the mold is closed the soft 
materia! can be forced out before 
the remainder is properly densified. 
It is possible for the material adja- 
cent to the wall to cure before full 
pressure is applied, resulting in a 
molding with a weak, poorly densi- 
fied shell. 

If moldings have adjacent sections 
of different thicknesses, too high a 
molding temperature may give both 
overcured thin sections and under- 
cured heavy sections. 

While some of these problems are 
minimized by the use of properly 
preheated material, the proper cor- 
relation of the temperature-cure 
time relationship for each type of 
material with the size and design of 
the molded part is a pre-requisite 
for uniformly high quality melamine 
molded parts. 

The rate of cure for any specific 
material is solely a function of tem- 
perature. Actual cure times may 
range from a fraction of a minute 
at 330 to 340° F. for molding but- 
tons, to 3 to 5 min. for heavy mold- 
ings with mineral-filled melamine 
molding material. Typical cure times 
for some different grades of com- 
mercial materials are shown in 
Table I. 

Melamines are considerably less 
critical than ureas in regard to tem- 
perature and duration of cure, re- 
sembling more closely the phenolics 
in moldability. It is relatively easy to 
impair the properties of ureas by 
overcure or “burning,” whereas, be- 
cause of much better heat resistance, 
melamines are much less sensitive 
to overcure. 

Buttons and closures can be 
molded at high temperatures with 
fast cycles since the flow involved is 
of minor degree and the small cavity 
charge quickly reaches mold tem- 
perature. Large pieces requiring a 
high degree of flow in the mold and 
the transfer of heat through a mass 
of material require a longer cycle at 
lower temperature. Special “hous- 
ing” grades are available for mold- 
ing the largest parts. 

Pressure depends on several fac- 
lors which include the size of the 
part, the depth of draw, whether or 
hot the material is preheated, and 
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the flow or plasticity of the material 
being molded. Typical compression 
molding pressures range from 1500 
to 5000 p.s.i. Transfer molding op- 
erations require pressures from 4000 
to 20,000 p.s.i. 


Flow Characteristics 


The degree of flowability or plas- 
ticity of the molding material under 
molding conditions is an extremely 
important factor. It has a bearing 
upon the kind of molding that can 
be made, the quality and properties 
of the molded part, and the type of 
mold that can be used. Flowability 
must continue until the mold is 
completely filled out under maxi- 
mum pressure. Small parts of simple 
design are best molded with stiff ma- 
terial. Large objects require the use 
of easy-to-flow soft grades that will 
fill out the mold before the material 


sets. Fast curing stiff grades cannot 
be transfer molded since set may 
occur before the material is com- 
pletely transferred. 

The alpha-cellulose-filled mela- 
mine formaldehyde molding mate- 
rials are generally supplied in vary- 
ing grades of plasticity, designated 
as soft, medium, or hard. The softer 
grades are primarily designed for 
use in transfer molding, high speed 
plunger molding, or compression 
molding of relatively large parts. The 
stiffest grades are used for molding 
buttons, buckles, and other similar 
small parts. 

Impact type materials are nor- 
mally available in relatively stiff 
grade, although softer material can 
usually be supplied upon request. 
The use of these stiff materials is 
preferable, since in adequately pres- 

(To page 520) 





Table |[—Typical Cure Times at Various Temperatures for Melamine Molding Materials* 














Grade Temperature Cure Time 
°F. 1y-in. disk 14-in. disk 
Alpha cellulose 310 90 sec. 2 min. 15 sec. 
filled” 320 60 sec. 2 min. 00 sec. 
340 50 sec. 1 min. 50 sec. 
Cotton fabric 300 3 min. 30 sec. 4 min. 15 sec. 
filled” 320 2 min. 45 sec. 3 min. 30 sec. 
340 2 min. 00 sec. 3 min. 00 sec. 
Modified melamine— 310 2 min. 00 sec. 3 min. 00 sec 
alpha cellulose 320 1 min. 45 sec. 2 min. 45 sec. 
filled® 330 1 min. 30 sec. 2 min. 30 sec. 
Mineral filled 310 1 min. 45 sec. 2 min. 30 sec. 
320 1 min. 30 sec. 2 min. 15 sec. 
330 1 min, 00 sec. 2 min. 00 sec. 
4 Data are based on compression molded 4-in. disks of %- and ™%-in. thickness. » Cure to acid boil test 
e Cure to appearance. 
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Polyethylene is currently the fastest growing of all plastics, both 
in the amount being produced and the variety of its applications. 
The leading specialist in the injection molding of polyethylene is 
Tupper. 


Reme 


In fact, Tupper has a thorough background of experience in all ; 
ur prodt 


aspects of polyethylene packaging and polyethylene injection mold- 
ing. Our staff has designed and manufactured the major portion 0 
all polyethylene seals, closures, and dispensers ever produced. Our 
engineering department has earned for Tupper the greatest quantity 
of design patents for these items in the industry. 


[UPPER CORPORATION 





Tupper’s all-around superiority is the natural result of long and 
aried experience, advanced technical know-how, and skillful use of 
ie most modern equipment available. This pays off for you in finer 
lyethylene products and packages, molded at low, sensible prices. 


Remember, your good name depends on the quality of 
ur product . . . and the best name in the business of 
bolding polyethylene is Tupper. 


Manufacturers of— 
CONSUMER, INDUSTRIAL, PACKAGING, AND SCIENTIFIC PRODUCTS— 


Sold all over the World. 


Factories, Laboratories, and Sales Offices: 
lackstone, Mass., Farnumsville, Mass., Woonsocket, R. I., 
Orlando, Fla., Montreal, P. Q. 
Showrooms: 225 Fifth Ave., N. Y. C. 


[UPPER 
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Fig. 4—Mold and after-shrinkage ranges based on '/- by 4-in. compression molded disk 


sured equipment they will produce 
the better quality parts. 

The industrial grades of melamine 
formaldehyde molding materials— 
comprising wood-flour-filled mate- 
rial and mineral-filled material—are 
often used for molding parts for the 
electrical industries. 

Many such parts are of intricate 
design with metal inserts and are 
usually transfer molded. Conven- 
tional methods for determining plas- 
ticity ranges were found to fall short 
as a yardstick for flowability in 
transfer molding operations. Conse- 
quently, a new method—the extru- 
sion flow test—was developed that 
involves extruding the material from 
a transfer chamber through a spe- 
cially designed orifice under closely 
controlled temperature and pressure. 
The flow of the material is rated by 
the weight remaining in the cham- 
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ber after flow has ceased. Obviously, 
the higher the rating the stiffer the 
material. Typical ratings fall within 
the extrusion flow range 50 to 100. 
It must be remembered that the 
plasticity rating of any material as 
shipped can change under improper 
storage conditions. 


Shrinkage 


Shrinkage is an unavoidable phe- 
nomenon that occurs in varying de- 
grees in the molding or curing of 
all thermosetting materials. It is 
partly a result of the loss of water 
and other volatile material caused 
by the chemical changes that occur. 
It occurs in two stages—during the 
actual molding operation and dur- 
ing the subsequent aging of the 
molded part in service. The two 
stages are known as mold shrinkage 
and after-shrinkage. The latter is 





mainly caused by contin’: 4 Joss of 
moisture or drying out 0: the par 
and continues until the moisture 
content is in equilibrium with the 
ambient relative humid iy, Even 
then, dimensional changes may stjj] 
take place through absorption of 
moisture under cool damp conditions 
followed by drying under warm low 
humidity conditions. 

Typical shrinkage ranges fo, 
melamine molding materials are 
shown in Fig. 4. The values shown 
are given in mils per inch based on 
a 4- by \%-in. molded disk. 

The degree of shrinkage varies 
with the following five factors: 

1) Type of Material—Shrinkage 
varies widely according to the grade 
of melamine formaldehyde molding 
material. The alpha-cellulose-filled 
unmodified melamine materials show 
the highest mold and after-shrink- 
age, whereas relatively low shrink- 
age is obtained with mineral-filled 
and impact grades. For example, a 
typical asbestos-filled material gives 
a combined mold and after-shrink- 
age of approximately 0.007 in. 
and shows extremely good dimen- 
sional stability under environmental 
changes. 

2) Plasticity of Materials—Shrink- 
age generally decreases with stiffer 
flow since more of the chemical 
change has been effected in the ma- 
terial before molding. 

3) Prewarming—Prewarming aids 
in removing volatiles before mold- 
ing, thereby reducing mold shrink- 
age. This is particularly important 
when using soft material for trans- 
fer molding that would normally 
show high shrinkage. Prewarming 
helps in holding shrinkage within a 
normal range. 

4) Method of Molding—Ample 
breathing of the mold permits es- 
cape of volatiles and may reduce 
after-shrinkage. 

5) Design of the Molded Piece— 
Adverse effects caused by shrinkage 
on aging can be minimized by good 
design of the molded part. Non-uni- 
formity of thickness in a molde 
piece tends to produce unbalanced 
shrinkage and consequent warpage 
In the design of a piece in which 
adjacent thin and thick sections al 
necessary, generous fillets should be 
used in order that the change ™ 
dimension shall not be abrupt. The 
best design is one in which wal 
thicknesses are uniform throughou! 

Material with high shrinkage 
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‘iolding Variables 


A sa‘ sfactory molding cycle fre- 
quently depends partly upon the be- 
havior of the mold itself; the proce- 
dure that will give the best results 
must be worked out by trial and 
error. The following observations 
should be helpful in trouble shoot- 
ing: 

Gassiness—This is evident in the 
form of blisters or streaks of a 
lighter or darker shade than the 
main area. It is usually caused by 
the trapping within the mold, or in 
the molding, of water or volatiles. 
Sometimes it may be corrected by 
increasing the cure time, but usually 
measures must be taken to release 
the volatiles before the part has 
cured. This may be done with a 
“breathe,” which is accomplished by 
opening the mold % to % in. while 
the charge is still plastic, holding it 
open for a second or two, and then 
completing the molding cycle. 

Similar results may be obtained 
by partially closing the mold and 
holding for a few seconds before the 
final closing. This is called a mold 
preheat cycle. 

Poor Densification—This may 
show as voids within the piece or as 
a rough or pitted surface. It may be 
caused by any one or a combination 
of the following: too stiff a material 
(i.e. material sets before the flow is 
complete); too low molding pres- 
sure; undercharging the mold; and 
too fast or too slow mold closing. A 
study of the molding conditions 
should pin-point the trouble. 

Dead Spots—These are generally 
white spots in the surface of the 
piece. They indicate the presence of 
prematurely cured material. This 
may result from the presence in the 
granules of material overcured in 
granulating or preheating, or from 
too slow a mold close. 

Flow and Weld Lines—Sometimes 
streaks or definite lines may appear 
where material has flowed and knit- 
ted together. There are several pos- 
sible causes: 1) use of too stiff a 
grade of material; 2) excess cure 
in the transfer pot in transfer 
molding; 3) a glazed surface on the 
granules of the molding material in- 
dicativ. of “burning” during granu- 
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lation; and 4) dirt or contamination. 
Breathe cycles may increase this 
problem. 

Color Segregation—This is usually 
evident as a mottled surface. Higher 
preheat temperatures followed by a 
lower molding temperature may 
help. 

Tear Lines—Sometimes definite 
breaks will appear in the molded 
surface. They are usually a result of 
breathing the mold for too long a 
period or too late in the molding 
cycle. Adjustment of the breathe 
cycle will usually eorrect the 
trouble. 

Pill Break Marks—These are sur- 
face defects caused by the use of ex- 
cessively hard preforms resulting 
from preforming with too high a 
pressure. 

Degree of Cure—Parts that have 
been molded with the cure cycles 
recommended by the supplier of the 
molding material and which have 
satisfactory appearance will general- 
ly be well cured. Undercure may 
show up in the form of poor gloss 
or blisters. Overcure may cause 
surface crazing and can affect the 
strength of the part. 

The cure of alpha-cellulose-filled 
or fabric-filled material can be 
evaluated by submitting a test piece 
to a 10 min. boil in sulfuric acid of 
0.8% concentration. A _ properly 
cured part will show no loss of gloss. 
Bad undercure will be evident as 
heavy chalking. 
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TETRAFLUOROETHYLENE* 


BECAUSE of its heat resistance 

and general mechanical proper- 
ties at high temperatures, methods 
for fabricating Teflon tetrafluoro- 
ethylene differ from those generally 
employed with thermoplastics. Tef- 
lon, although classed as a thermo- 
plastic resin, does not melt and flow 
as do conventional thermoplastics. 
When heated above 620° F., the 
resin undergoes a transition from its 
normal crystalline state to an 


* This article was prepared by Polychemicals Dept., 
E. I. du Pont de Nemours & Co., Inc. 
References were prepared by the editors 


amorphous gel. In the gel state, 
particles of Teflon fuse to give a 
structure of good strength. Based 
upon these characteristics, a num- 
ber of processing techniques have 
been developed which consist essen- 
tially of a cold-forming operation, 
followed by baking or sintering. 
Molding (see schematic diagram, 
Fig. 1, p. 522) is accomplished by 
techniques similar to those used in 
powder metallurgy and in the mold- 
ing of ceramics. 

Handling the Molding Powder— 
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Fig. 1—Schematic diagram of techniques of compression molding Teflon 


Teflon molding powder of general- 
purpose granulation has a particle 
size of the order of 30- to 50-mesh, 
and a bulk density of about 575 
grams per liter. This density varies 
from drum to drum. Therefore, when 
preforming dies are loaded vol- 
umetrically, provisions must be 
made to compensate for this char- 
acteristic. The material also has a 
tendency to become compacted dur- 
ing shipment. For this reason, it is 
necessary to screen all powder be- 
fore use. This screening can best 
be accomplished by employing a 
series of screens, ranging from %4- 
mesh up to a final screen of 8- to 10- 
mesh. 

Teflon is not hygroscopic but un- 
der certain conditions the powder 
may become wet from condensation 
of atmospheric moisture. Therefore, 
it is advisable to store Teflon pow- 
der in a relatively dry atmosphere, 
and at a temperature of between 70 
and 90° F. 

Moldings of Teflon that have been 
sintered in the die or baked under 
pressure may be discolored. This 
discoloration is caused by -the ab- 
sence of oxygen during heating, and 
does not affect the physical proper- 
ties of Teflon. Discoloration can be 
essentially eliminated by prebaking 
the molding powder at 600° F. The 
powder is baked in a circulating-air 
oven, in trays filled to a depth of 
not more than 1 inch. Prebaking at 
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a temperature of 600° F. or less does 
not affect the flow of the powder, 
nor does it affect the electrical prop- 
erties of the finished piece. 


Preforming 


Preforming and tabletting presses 
used in similar operations involving 
other materials are generally satis- 
factory for the purpose of preform- 
ing Teflon. 

Loading—The die cavity is loaded 
either volumetrically or by weigh- 
ing the charge. When feeders of a 
proportioning type are used, it is 
essential that adequate means of 
adjustment be provided to compen- 
sate for the variation in bulk density 
of the powder. Also, Teflon has a 
tendency to “bridge” if the orifices 
or loading shoe on the feeding de- 
vice are too small. Regardless of 
the type of loading device used, it 
is necessary that the material be 
passed through a vibrating 8- to 10- 
mesh screen into the loading shoe 
or proportioning feeder. This can be 
accomplished by attaching a vibra- 
tory feed directly into the loading 
shoe (Fig. 2, p. 523). 

It is essential that the die cavity 
be loaded uniformly and in a single 
charge. After one charge has been 
compressed, it is not feasible to load 
another charge onto this preform, 
because a fracture line will result 
between the first and second load- 
ings. This fracture will not weld 





during the sintering ope: ation, and 
the resulting molding wil! be struc- 
turally weak at this pv int, (This 
condition does not apply ‘> ram ex. 
trusion of Teflon, where sintering 
takes place under pressur<.) 

Compression—Regardless of the 
method used to load the die, it js 
important to avoid entrapment of air 
in the preform during the compres- 
sion period. Air entrapment can be 
avoided by reducing the speed of the 
punch toward the end of the stroke, 
or by providing for a very short 
dwell period when the die is about 
90% closed. Too rapid application of 
pressure may cause internal cracks, 

Preforming pressures of 2000 to 
5000 p.s.i. can be used, depending 
upon the shape, size, and cross-sec- 
tional area of the piece. The use of 
higher pressures (up to 6000 psi.) 
will, of course, produce pieces of 
greater density, and in some cases 
will aid in forcing the polymer into 
cavities which could not be filled 
with normal pressures (e.g., 2000 
p.s.i.). On the other hand, the use 
of pressures greater than 2500 psi. 
may, in some cases, create fractures 
in preforms of heavy section (eg, 
2 in. or more in diameter, and 1 in. 
or more in height). 

Pressures up to 10,000 p.s.i. can 
be used for flat disks less than % in. 
in height. For pieces of this size and 
shape, the density of the preform 
increases with pressure up to about 
6000 p.s.i. but does not increase ap- 
preciably beyond that point. 

When the preform is to be 3 in. 
or more in length, it is advisable to 
apply pressure from both the top 
and bottom of the die, in order to 
obtain uniform density in the pre- 
form. It is also advantageous to use 
telescoping punches when preform- 
ing large conical-shaped parts or 
pieces with shoulders. 


Mold Design 


Good practice in mold design for 
Teflon is similar to that used for 
thermosetting materials or powdered 
metals. For ordinary preforming @! 
room temperature, the materials of 
construction are not critical. How- 
ever, for accurate work, materials 
which can be hardened without dis- 
tortion are recommended. The cy!- 
inder should be harder than the 
punch to prevent galling. 

For cases in which contamination 
cannot be tolerated, or when parts 
are confined in the mold during 
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olds should be chromi- 


sinterin 

ym-plat (about 0.003 in. deep) to 
prevent orrosion. If the molds are 
to be us‘ for a limited number of 
pieces, © > application of a silicone 
varnish uch as Dow-Corning Sili- 
cone V: ish DC-993) to the sur- 
faces of he mold may prove more 
economi’al than chromium-~plating. 


Because of the variation of bulk 
density of Teflon molding powder, if 
volumetric loading is used, it is sug- 
gested that dies have adjustable 
cavities. Also, die cavities must be 
designed with sufficient volumetric 
capacity to compensate for the com- 
pression ratio of Teflon powder, 
about 4:1. 

Clearance between the punches 
and cylinder is not critical; a dia- 
metrical clearance of 0.004 to 0.005 
in. is satisfactory. Too large clear- 
. ances will cause excessive flash. 

Although Teflon exhibits some 
plastic deformation, it is difficult to 
force it to flow around sharp corn- 
ers. In molding complex shapes, this 
resistance to flow must be con- 
sidered; dies must be properly de- 
signed to minimize flow around 
edges and to permit uniform com- 
pression on all sections of the pre- 
form. 

Shrinkage of the molded parts is 
governed by a number of factors, in- 
cluding shape and size of the part, 
preform pressure, cooling cycle, 
whether the piece is free-baked, 
coined, etc. A certain amount of ex- 
perimental work is generally neces- 
sary in designing a new mold, in 
order to determine exact shrinkage 
data. 

If the preform is to be coined after 
sintering, the preforming die should 
be smaller than the coining die, 
since the preform will expand dur- 
ing baking. The linear expansion is 
about 7 to 9% in the direction per- 
pendicular to the applied pressure, 
and up to 25% in the direction of 
pressure. This is subsequently re- 
duced, however, because of shrink- 
age which occurs from the time the 
part is removed from the oven until 
it is placed in the coining die. 


Sintering 


After removal from the mold, the 
preform is baked, or sintered, in an 
oven at about 700 to 740° F. Elec- 
trically heated, forced-draft, hot- 
alr ovens capable of maintaining a 
constant temperature of 700 to 740° 
f. are normally used. The oven 
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should be vented to the outside of 
the building, and strong suction 
vents should be located at the cool- 
ing and coining presses and the 
cooling cabinets, for reasons de- 
tailed later in this article. 

The preform should be heated 
slowly to the sintering temperature. 
The rate at which it is heated 
through the gel point (620° F.) is 
critical, since the expansion of Tef- 
lon at the gel point is greater than 
at any other temperature. If the 
preform is heated too rapidly at this 
point, uneven expansion will cause 
strains, which may in turn produce 
cracks in the final molded piece. 

The preform is baked at the pre- 
scribed temperature until the entire 
piece has reached the gel stage. The 
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Fig. 2——Vibrator feed attachment 


sintering temperature should not 
exceed 750° F. Visual inspection is 
usually a reliable guide for deter- 
mining when the preform has at- 
tained the gel state, since the poly- 
mer has a translucent appearance at 
this point. 

The time required for sintering is 
dependent on many factors, and it 
is difficult to set a definite minimum. 
Other factors being equal, however, 
the time is roughly proportional to 
the thickness of the piece. A cross- 
section of % in. will require a mini- 
mum sintering period of about 1 
hour. This time is for “free-baked” 
parts; when the polymer is baked 
in the die, longer cycles are neces- 
sary. The density of a molded piece 
increases slightly with increasing 
sintering time. Overbaking is pre- 
ferred to underbaking, since an 
article of Teflon that is underbaked 
has low physical strength and poor 
electrical qualities. 

The cooling rate after adequate 
sintering has a major effect on the 
final size and shape of the molded 


part. In general, rapid cooling of a 
molded piece while it is free from 
a mold gives less shrinkage, but 
lower density and greater distor- 
tion. Since Teflon is a good insulator 
of heat, shock cooling in air or liquid 
causes a fast “set” of the outer shell, 
and results in less over-all shrink- 
age. However, this shrinkage is un- 
even and may cause a variation of 
density throughout the piece and 
cracks in the center of the molding. 
Distortion and dimensional toler- 
ances can be more accurately con- 
trolled by slow cooling. The slow 
cooling of a molding from the sinter- 
ing temperature to about 100° F. 
gives greater, but more uniform and 
hence more easily controlled shrink- 
age. 

A cross-section cut from a prop- 
erly preformed and sintered article 
of Teflon is smooth and very dense. 
A comparable section cut from an 
improperly processed piece will be 
coarse in structure and will appear 
granulated or fibrous in the center. 


Molding Without Coining 


Many molded parts in which tol- 
erances are not critical, such as 
certain types of washers, gaskets, 
and packing rings, can be sintered 
and cooled while free of the mold. 
When pieces are not coined, it is 
essential that extreme care be exer- 
cised when loading the preform die 
with the polymer, and that consist- 
ent pressures and cycles be main- 
tained during the preforming opera- 
tion. If the polymer is not loaded 
uniformly and in the exact amount 
required, the density of the preform 
will vary, causing warpage of the 
piece during sintering, and a wide 
variation in the final dimensions. 

The most important variables af- 
fecting the final dimensions of a 
piece molded without coining are: 
1) preform pressure, 2) sintering 
and cooling cycle, and 3) the size 
and shape of the piece. 


Coining 


A coining operation is used when 
close tolerances are needed, or when 
the sintered part is to be deformed 
to obtain a different shape from 
that of the preform. 

Coining dies are usually chro- 
mium-plated to reduce wear and to 
prevent rusting. Die blocks should 
be water-cooled. The type of coin- 
ing press used, of course, depends 
upon the number and size of the 
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parts being coined. Pressures up to 
5000 p.s.i. are used, but 2000 p.s.i. 
is generally adequate. 

The sintered preform should be 
removed from the oven as quickly 
as possible and placed in the coining 
die while still in the gel state. The 
die is closed as rapidly as possible 
and full pressure applied immedi- 
ately. The piece is then left in the die 
until it has “set” or until the tem- 
perature of the Teflon is reduced to 
about 100° F. 

The piece will shrink appreciably 
during the first hour but will not 
reach complete equilibrium for at 
least three days. It is difficult to 
predict the shrinkage for any given 
piece, but an approximate factor of 
1.5 to 2.5%, or 0.0015 to 0.025 in./ 
linear in., can be used as a guide. 
Parts preformed and coined at rel- 
atively high pressures will have a 
lower shrinkage factor than parts 
processed at low pressures. Toler- 
ances of +0.002 in./in. are possible 
provided that optimum conditions 
are employed in preforming, sinter- 
ing, and coining. 

Shapes that are flexible or tapered 
can be placed in the coining die 
with no difficulty even though they 
have expanded considerably during 
sintering. For pieces with straight 
sides, a slight taper on the upper 
part of the coining die will facilitate 
the entrance of the piece into the 
actual cavity. 


Hobbing 


The hobbing process permits the 
fabrication of relatively complex 
shapes, and is accomplished by forc- 
ing a gelled preform of Teflon into 
the desired shape. 

The preform in most cases is no 
more than a simple cylinder or con- 
ical piece which may have little or 
no resemblance to the finished part. 
(In developing the technique, lab- 
oratory work was carried out with 
slugs machined from rod stock. This 
method provides an inexpensive way 
of determining the actual size and 
shape of the slug required before 
the preforming die is made.) The 
preform is heated at 720° F, until it 
reaches the gel state. At this point, 
it is ready for hobbing. 

The die is mounted in a press 
capable of applying pressures of 
5000 to 10,000 p.s.i. The gelled pre- 
form is removed from the oven and 
quickly placed in the die cavity. 
The male plug of the press is forced 
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Fig. 3—Preform for a Teflon dia- 
phragm (top) and hot-coined piece 


down as quickly as possible to form 
the material to the particular shape 
which is desired. 

The hobbed piece can be removed 
from the die as soon as it is cool 
enough to handle (about 100° F.). 
The die is not heated; in fact, it may 
be advantageous to use a water- 
jacketed die to help dissipate the 
heat from the gelled preform. 

Since use of the hobbing tech- 
nique with Teflon is a new develop- 
ment, it is impossible to specify the 
complexity of shapes possible or the 
limitations of the process. It is 
known that the dimensional stabil- 
ity of hobbed parts is good at serv- 
ice temperatures below 350° F. In 
fact, service above 350° F. can be 
obtained if the deformation of the 
preform is low; the degree of de- 
formation that is created during the 
hobbing operation is a limiting fac- 
tor that governs service tempera- 
tures. 


Hot-Coining 


The hot-coining process for Teflon 
was developed primarily for the 
molding of diaphragms and other 
thin shapes of a similar nature. The 
preform is made in the usual man- 
ner, using a pressure of about 5000 
to 10,000 p.s.i. It is then sintered at 
720° F. for the required time. The 
sintered preform is removed from 
the oven and placed in the coining 
die, which has been heated to 500 
to 600° F. The die is quickly closed 
and a pressure of 1000 to 2000 p.s.i. 
maintained while the die is being 
cooled to bring the piece to room 
temperature. 

A preform for a diaphragm and 


the hot-coined piece its.’ js shown 
in Fig. 3. 

Preliminary evaluation { the sta- 
bility of hot-coined diaphragms jn. 
dicates that the linear iimensions 
decrease slightly at about 459° F. 
while the thickness increases, 
Therefore, on the basis of present 
information, the service temperature 
should not exceed 400° F. 


Molding Heavy Sections 

Rods, tubes, or other cylindrical 
sections of Teflon over 2 in. in dj- 
ameter are usually molded rather 
than extruded. 

Molds for such pieces consist of 
a loading or preforming shell, bak- 
ing shell, and top and bottom plugs. 
When molding cylinders, a baking 
core is also used. The molds are 
made from seamless tubing or steel 
forgings, depending on the size. The 
rings and baking shell are case- 
hardened on the inner surfaces and 
plated with a 0.0005-in. thickness 
of chromium, or, in the case of a 
mold to be used for a limited num- 
ber of pieces, silicone varnish. 

In determining the correct di- 
ameter of the mold, the allowance 
for shrinkage depends on thickness 
of the section. The following table 
can be used as a guide for rods or 
cylinders with wall thickness of '2 
to 2% inches: 


O. D. of Teflon 1.D. of mold (in.) 





piece (in.) (> O.D. of piece) 
15to 5 7) 
5 told My 

10 told 


In the case of cylinders, the core 
is made to the required nominal 
I. D. 

The Teflon powder should be 
screened into the mold in one 
charge. Loading the mold by mul- 
tiple charges, with intermediate 
pressing, may cause fractures which 
will not weld when sintered. It is, 
therefore, essential that a loading 
unit be employed. The following 
procedure is recommended for 
molding these thick sections: 

1) The bottom ring, baking shell, 
baking core, and preform shell are 
assembled. 

2) The powder is sifted through 
an 8-mesh screen into the die. 

3) The die is placed in the press 
and the powder is compressed into 
the baking shell. During this oper 
tion, only enough pressure to push 
the powder into the lower shell 
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used. The powder should 


should ! 
be com; ssed at a rate not greater 
than 3 minute. 

4) The preform shell is removed, 
and the «ce placed in the press with 
q pushes ring on both top and bot- 
tom ring-. The press is closed slowly 
(3 in./mn.), and pressure is applied 
very slo\vly until a pressure’ of 2000 
psi. is obtained. The die is main- 
tained under this pressure for at 


least 3 minutes. 

5) The entire mold, including end 
plates, is then placed in an oven 
maintained at 700 to 720° F. The 
baking cycle depends upon the 
cross-section, and can be calculated 
from the formula: Baking time (hr.) 
—3.5 (R—R’) where R is the inside 
radius of the die shell in inches, and 
R’ is the radius of the die core in 
inches. 

When baking sections 3 or more 
inches in thickness, it has been 
found that controlled heating will 
prevent fractures. The baking cycle 
has three stages: a) a period of pre- 
heating at 600° F.; b) a period of 
constantly increasing temperatures; 
and c) a final bake at 700 to 720° F. 
The increase from 600 to 700° F. 
can be accomplished gradually by 
using a program controller, or by 
raising the temperature manually in 
5° steps. (For example, a piece hav- 
ing a 3-in. wall thickness might be 
heated at 600° F. for 2 hr.; then the 
temperature would be raised grad- 
ually over a 2-hr. period to 700 to 
720° F.; then this would be followed 
by an 8-hr. bake at 700 to 720° F.) 

6) After baking, the die is trans- 
ferred from the oven to a press, the 
pusher rings put in place, and a 
pressure of 2000 p.s.i. slowly applied. 
Pressure is maintained until the 
molding reaches room temperature. 
The cooling time can be shortened 
by spraying the mold with water 
during the first few minutes after 
pressure is applied. This also tends 
to loosen the molding from the shell 
and simplifies removal. 


Molding Sheets 


Uniform loading of the molding 
powder is essential when filling 
molds for preforming sheets. This 
operation is best accomplished by 
screening the polymer through an 
8-mesh screen. The powder should 
then be leveled with a suitable lev- 


eling bar. The ram, or platen, is 
lowered into the chase. When the 
fam comes in contact with the 
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powder, it is allowed to rest on the 
powder under its own weight for 3 
min. per %-in. of thickness of the 
sheet. Full pressure (2000 p.s.i. or 
more) is then applied slowly and 
maintained for 5 min. per %4-in. of 
caliper. 

The preformed sheet is placed in 
an oven at 720 to 740° F. for sinter- 
ing, after which it is coined. A good, 
practical method of accomplishing 
this is to place the preform between 
two thin plates during sintering, re- 
moving the sheet and plates after 
sintering, and placing in a press and 
coining at about 1000 p.s.i. In addi- 
tion to minimizing warpage of the 
sheet, coining will help to eliminate 
irregularities in the surface of the 
sheet. The following table should 
serve as a guide for sintering times: 


Sintering time 
@ 720 to 740° F., 





Caliper, in. hr. 
Yeo to 1 
46 to% 1% 
He to% 2 
%e to % 3 

Annealing 


Articles molded of Teflon that 
have been sintered, air-cooled, or 
coined will have residual stresses. 
Coined pieces will be more highly 
stressed than those that are sintered 
and cooled while free of the mold. 

In service, particularly at elevated 
temperatures, the stresses in these 
parts will tend to be relieved, result- 
ing in distortion and dimensional 
changes. Distortion and dimensional 
changes can be kept to a minimum 
by annealing to relieve stresses be- 
fore use. 

Properly molded pieces which 
have been cooled slowly after sin- 
tering free of the mold are essen- 
tially annealed, and no further 
treatment is required. (It should be 
noted, however, that any molded 
part, regardless of sintering cycle, 
will continue to shrink for about 48 
hr. after cooling.) Parts that have 
been shock-cooled free of the mold 
or coined can be annealed by re- 
heating to a temperature above that 
to which they will be exposed in 
service, but below the gel point, and 
then allowed to cool slowly. As a 
rule, annealing for 1 hr./in. of thick- 
ness is adequate, provided that the 
piece is cooled slowly. 

In some cases, particularly when 
the molded article has been highly 


stressed because of extreme defor- 
mation during the coining operation, 
a molding will tend to revert to the 
shape and dimensions of the preform 
when annealed at high temperatures. 
In such a case, the service tempera- 
ture will be limited by the highest 
point at which the part can be an- 
nealed without distortion. 


Reprocessed Material 


Clean material that has been 
molded and reprocessed can be re- 
molded using techniques similar to 
those used when molding virgin Tef- 
lon powder. Parts molded from re- 
processed material are dark gray in 
color, have lower tensile strength 
than moldings from virgin polymer, 
and substantially lower elongation. 

To obtain best results, reprocessed 
material should be cut to very small 
particle size. 

Reclaimed material differs from 
virgin Teflon in that it usually can- 
not be free-baked. When reproc- 
essed material is not confined in a 
mold during the sintering period, it 
tends to expand into a spongy mass, 
and gives moldings of low density. 

Moldings have been made from 
reprocessed polymer by sintering in 
a mold at 720 to 740° F., and then 
coining. 

Molded pieces produced from re- 
processed material are sometimes 
satisfactory in certain noncritical 
applications. 


Toxicology 


Animal tests have clearly shown 
that Teflon produces no skin irrita- 
tion, and has no toxic effect when 
taken internally. These laboratory 
tests are substantiated by the fact 
that no such cases arising from the 
handling of the polymer are known 
to the Du Pont Co. 

Because of its excellent physical 
properties at high temperatures, 
Teflon can be used continuously at 
500° F., or intermittently up to its 
melting point, 620° F. When heated 
above 400° F. (204° C.), however, 
small quantities of gaseous decom- 
position products are given off. 
Some of these gases are toxic, and 
must be eliminated by adequate 
ventilation. 


References 
For further information on tetra- 
fluoroethylene, see p. 110; on com- 
pression molding equipment, p. 756. 
For data on extrusion, see p. 533; 
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UREA FORMALDEHYDE 


by E. H. MURRAY* 


NCORRECT mold design and con- 

struction can result in the produc- 
tion of molded urea parts of inferior 
quality and in high scrap rate. 

Figure 1 represents the positive 
type mold. This mold has no posi- 
tive seal and the pressure exerted 
on the material is determined by the 
amount of clearance in the vertical 
escape. 

With this type of mold, flash con- 
tinues to flow out after the mold is 
completely closed and this flow is 
greatest at the point of greatest 
clearance. This continued and often 
uneven flow creates non-uniform 
density in the molded part, causing 
varying shrinkage and _ internal 
stresses that will result in warping 
and cracking. This will be especially 
true in large housings or parts where 
the line of flow is broken by cores 
or other obstructions. 

Figure 2 represents the semi-posi- 
tive mold, in which material is put 
under positive pressure before the 
closing and is sealed by the hori- 
zontal cut-off at the close to prevent 
further flow, thus maintaining full 





* Glendale-Plaskon Laboratory, Barrett Div., 
Allied Chemical & Dye Corp. 
References were prepared by the editors. 





Fig. 1—In positive type mold, flash 
is continuous and often uneven 
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Fig. 2—Semi-positive type mold has 
been successfully used for large parts 





Fig. 3—Flash type mold is used for 
small parts having thin sections 


pressure and density. This mold has 
been proved best for molding large 
housings or other difficult parts. 

Figure 3 represents the flash type 
mold. This mold may be used for 
small thin-section parts such as cos- 
metic containers, closures, and but- 
tons, or any part of this nature 
where the cavity is large enough to 
hold the required bulk of material 
and there is no interruption of the 
flow. 

Figure 4 is a flash mold with load- 
ing well—sometimes erroneously de- 
scribed as semi-positive. This mold 
is used where it is necessary to flash 
horizontally from a radius or some 
small, thick section that requires a 
horizontal flash, and where the ma- 
terial bulk factor is greater than the 
cavity volume. It may also be used 
in long-draw parts where additional 
guidance is needed for the punch. 
When this mold is used for thick- 
section moldings, the vertical flash 
should not exceed 0.006 in. per side 
and under no conditions should 
sprue grooves be used for relief. If 
this or any mold needs relief, the 
additional clearance should be 
gained by uniformly grinding the 
punch around the entire vertical 
flash. Excessive clearance will re- 
sult in porosity, causing excessive 
shrinkage. 

Figure 5 shows a side wall with 
increasing vertical taper; in mold- 
ing, the compound is allowed in- 





Fig. 4—Flash type mold with well 





—_ INCH 100 INCH 


Fig. 5 Fig. 6 
Correct taper is important 























Fig. 7—Correct location of steam chan- 
nels in mold is discussed in this column 


creasing freedom as it flows and is 
not under effective pressure. In a 
sense it is being extruded from a 
small orifice into an unconfining 
chamber, causing excessive flow 
marks. Figure 6 shows a proper wall 
construction. The importance of a 
decreasing taper is at once apparent. 


Heating of Molds 


Uniform mold temperature is very 
desirable and in case of large parts 
with long flows, it is absolutely nec- 
essary. Thus, considerable thought 
must be given to the proper placing 
of steam cores. The punch on large 
molds or deep draws may be heated 
by a series of wells and baffles and 
the cavity with conventional steam 
channels. However, to produce unl- 
form temperatures over the mold 
surface, all steam channels must be 
located so as to be at an equal dis- 
tance from the mold surface as ™ 
dicated in Fig. 7. 


Large Cabinets 


In the past year, materia! develop- 
ments and experimentation wit 
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Jab’ equipment have made pos- 
“st arkable steps toward the 


sible 1 

success’... molding of very large 
urea ca inets up to 30 lb. or more in 
weight. Sections up to 1 in. in thick- 
ness have become routine produc- 


tion procedure. The success of these 
ventures depends upon the following 
factors: : 

Mate:ial—The urea material used 
should be of soft flow with very long 
duration of flow to permit side wall 
fows up to 20 in. or more. All fines 
should be removed. “No-fines” ma- 
terial may be obtained from the 
supplier. 

Mold—The mold should be de- 
signed with vertical flash clearance 
of 0.006 to 0.008 inch. Heating 
should be as described above and 
walls should have diminishing ta- 
per. If holes are to be molded in, 
cores should be incorporated in the 
‘ punch, thus insuring that the mate- 
rial is forced away from, rather than 
toward, the cores. 

Part Design—Where possible, the 
part should be designed for unin- 
terrupted flow in the side walls. 
Bosses should be placed in corners 
and attached to cabinet walls on 
blades. Sharp corners should be 
avoided. 

Preheating—It is not desirable to 
use preforms with urea compounds 
because of streaking and heating dif- 
ficulties. Consequently, it was neces- 
sary to develop a method for heating 
the granular material to a tempera- 
ture of 160 to 170° F., within the 
time limit of the molding cycle. This 
time limit, besides other disadvan- 
tages, eliminated mechanical heating 
devices and turned attention to elec- 
tronic equipment. It was found that 
containers for heating granular 
molding compound must be made 
from the best dielectric and thermal 
material. This proved to be either 
polyethylene or _ polytetrafluoro- 
ethylene, the latter being rather ex- 
pensive but superior as a heating 
container and unlimited as to its 
useful life. Therefore, for long run 
jobs polytetrafluoroethylene is rec- 
ommended. For short runs or ex- 
perimental work, polyethylene con- 
‘ainers in many sizes and shapes 
may be purchased at any department 
Store, 

Two or more containers should be 
used to facilitate proper loading. The 
*xact amount of material to be used 
should be equally distributed in the 

(To page 530) 
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to critical engineering specifications 





American Insulator specializes in molding precision plastic parts 


that reduce final assembling and finishing costs for manufacturers. 


Since 1916, Aico molded plastics have helped many of America’s 
leading industries attain product improvement, quality refinement 
and reduction of manufacturing costs. Aico precision molded 
plastics are easily adapted to new or existing designs, and can be 
molded to the most critical tolerances. Aico offers you 3 valuable 
guides that let you decide, in the privacy of your own office, if you 
should convert your product to plastics. They're free . . . send 
coupon for your copy today. 


Can Aico Molded Plastics Help You? 


. then, YOU decide. 
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Send for these free guides . . 
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AICO PLASTICS APPLICATOR... 


to selecting a single, fully-equipped 
tells at a glance which plastic is best molder. Tells how to avoid annoyance 


suited for your product, and how it 
should be molded. 

AICO FACILITIES BOOK . . . describes 
equipment needed to provide a com- 
plete molding service. A valuable guide 


and waste of split responsibilities. 
REINFORCED PLASTICS BOOK... 
tells all about these amazing new ma- 
terials that are strong as steel—light 
as aluminum. 











AMERICAN INSULATOR 


CORPORATION 
NEW FREEDOM, PENNSYLVANIA 








A complete plastics molding 
service including engineer- 
ing, mold building, com- 
pression, transfer, injection 
and cold molding plus the 
molding of reinforced 
fiberglas. 


Send me the Aico literature checked. [1] Aico Plastics Applicator 
C) Reinforced Plastics Book (1) Aico Facilities Book. 
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STOCK MOLDS 


for 
Bakelite and heat resistant 
phenolic materials 


Access to more than 260 preci- 
sion stock molds, many inter- 
changeable and readily adapt- 
able to your needs. 


The full cooperation of experi- 
enced engineers and designers 
to work out your plastics prob- 
lems. 


Complete facilities for the manu- 
facturer of complex molds, tools 
and dies for precision parts. 


Production facilities geared to 
turn out custom molded products 
to the most exacting tolerances. 
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Three Typical Ex- 
amples of Custom 
Molded Products. 

















Salad Bowls or 


or Toys- “Show Cases’ 
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Use KIRK Molded Therteplastics 


IDEAS? COMPONENTS? DISPLAY PACKAGES? 


Consult Kirk. Kirk experience, engineering in- 
genuity and modern equipment can help you 
produce, improve and sell your products. 


Do you need — 


@ Precision molding 
@ Close tolerances 

@ Odd shapes 

@ Special colors 

@ Unusual properties 


Buffed, silk-screened, imprinted or stamped — 


KIRK is equipped to supply them! 


Trained heads and hands, the newest equipment and 
the wonderfully economical plastic world is yours — 
for a call to Kirk. 


F. J. KIRK MOLDING CO., INC. 


33 BROOK STREET, CLINTON, MASSACHUSETTS 
Phone CLinton 1871 
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containers and the containers cut 
down to this level. If possible, the 
depth of material blanket should not 
exceed 3 inches. As stated before 
there should be no fines in the a. 


terial. 


Electronic Generator 


The electronic generator used 
should be of extra high frequency, 
It has been noted that some of the 
old generators of 15 me. do not heat 
well, while later models of 30 me. 
are much better. In several cases a 
new type of 60-mc. generator was 
used with excellent results. 

All electronic generators do a bet- 
ter job of preheating if given enough 
time. Fast preheat cycles should be 
avoided. The following is an actual 
example: 

Container used: two, 5 by 12 by 2 
in.—polyethylene. 

Generator: 10 kw., 60 to 70 mega- 
cycles. 

Weight of charge: 5 lb. (2% Ib. 
each container). 

Heated to 160° F. in 2 min, 15 
seconds. 

Some manufacturers of electronic 
generators place the hot plate on the 
bottom and at times this construc- 
tion will give excess heating at the 
bottom of the container. This can be 
avoided by placing a polyethylene 
spacer under the container so as to 
have approximately the same spac- 
ing between the container and the 
top and bottom plates of the elec- 
tronic generator. 


References 


For further information on urea 
formaldehyde materials, see p. 12; 
for compression molding equipment 
for use with urea, p. 756. Also con- 
sult the Subject Index and the Di- 
rectory Index. 

“Plastics improve mixers,” Moo- 
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sion molding of thermosetting mate- 
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PRECISION PLASTIC 
INJECTION MOLDERS 


e Personal attention to all jobs—large or small. 
e Press sizes from 3 oz. to 24 oz.—molding materials such as 
Polystyrene, Butyrate, Nylon, ete. 
e Complete facilities including designing, developing, en- 


gineering, mold making, molding, assembling, inspect- 
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Extrusion 


For the extrusion of thermoplastic or “cold-set” plastics, the material is 
first softened by heat, then forced by a screw worm through an orifice or 
die having the shape of the required section, after which it is cooled to 


hold this shape. 


A worm or combination of two or more intermeshing worms, rotating 
in a heated cylinder with an LD. which closely fits the O.D. of the worm 
flight or flights, forces the material toward the die. As the material advances 
it gradually softens under the influence of heat from both the hot cylinder 
walls and the friction between it and the worm. The extruded section, as 
it emerges from the die, is cooled by water bath or air jets, or is carried 
on a conveyor for a sufficient period of time to air-cool slowly. 


ACRYLIC 


by J. R. HILTNER* and J. F. GARBER* 


§ UCCESSFUL commercial extru- 

sion of acrylic tubes, rods, and 
various miscellaneous shapes was 
started in the late ’30s, but it re- 
quired another decade before the 
commercial development of extruded 
acrylic sheet became successful. 
Probably the latter was retarded by 
the ready availability of cast acry- 
lic sheets which came into promi- 
nence during World War II as glaz- 
ing for military aircraft. After the 
war, however, as these sheets moved 
into civilian applications, a demand 
developed for a lower cost sheet 
which did not need the outstanding 
surface quality of the cast material, 
but which required a relatively high 
gloss, smooth surface for miscella- 
neous applications. Under proper ex- 
trusion conditions, the acrylic poly- 
mers can readily be extruded with 
a good surface luster and brilliance 
which satisfactorily meets these 
requirements. 

Acrylic polymers are _ widely 
known for their outstanding resist- 
ance to the effects of light and out- 
door weather. These characteristics, 
plus clarity, good dimensional sta- 
bility, and rigidity, make them use- 
ful for a variety of applications for 
extruded sheet and miscellaneous 
shapes. These applications ‘include 
signs, display fixtures, umbrella 
handles, lighting fixtures, automo- 
tive parts, and miscellaneous archi- 
tectural uses. 

Conventional, well designed, sin- 
gle stage plastic extrusion machines 


* Rohm & Haas Co. 
References were prepared by the editors. 
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can be used for extrusion of the 
acrylics as well as other rigid ther- 
moplastics. The excellent thermal 
stability of these polymers makes it 
possible to thoroughly and uniformly 
soften and convey them through the 
extrusion cylinder and die without 
serious difficulty due to degradation 
at operating temperatures. As with 
other rigid thermoplastics, smooth 
operation, well machined surfaces, 
accurate temperature control, and 
proper materials of construction are 
essential for satisfactory extrusion. 
The machine should be of sufficient 
length to permit thorough plastici- 
zation. 

The cylinder should have a very 
smooth, hard liner. Xaloy 306 has 
been found satisfactory for this pur- 
pose. Experience has indicated that 
the machine should have at least 
two separately controlled heating 
zones along the cylinder plus separ- 
ate controls at the die and a water 
jacketed section at the feed hopper 
zone. The latter is usually manually 
regulated. 


Cylinder Heating 


Both electric and oil heat have 
been used successfully. Oil has the 
advantage of ease of temperature 
control, but temperature adjustments 
and heat-up periods are slow. It has 
the advantage of removing excessive 


a 
: 








frictional heat where necessary, 
Electrical heating has gained favor 
in recent years primarily because of 
cleanliness, flexibility, and ease of 
maintenance. Recent improvements 
in electric heaters and temperature 
controls have made this system sat- 
isfactory for production use even 
when close dimensional accuracy js 
required. Oil heated machines wil] 
probably continue in favor for 
“short barrel” machines, while elec- 
trical units should become more pop- 
ular in the high length/diameter ra- 
tio machines and in “vented” or 
“devolatilizing” units where greater 
flexibility in temperature is of prime 
importance. 


Screw Design 


The screw is perhaps the most im- 
portant, but one of the most contro- 
versial, parts of an extruder. Screw 
design is such a complex subject 
that until very recently it was con- 
siderably more of an art than a sci- 
ence. A number of excellent papers 
have recently appeared, both in this 
country and in Europe. This evi- 
dence of concentrated effort »gives 
hope that we may some day be able 
to design screws in a scientific man- 
ner, but as yet the empirical cut and 
try approach appears to be the most 
widely used. For most acrylic ex- 
trusions the single flight, constant 
pitch, variable depth screw without 
a torpedo (full flighted) appears to 
be gaining favor. A _ satisfactory 
screw of this type is shown in Fig. 1. 
Variable pitch screws have bees 
successfully used, but are more ex- 
pensive to machine. In the same way, 
torpedos have been used success- 
fully, although they have their 
limitations. 

All other conditions being equal, 
a torpedo must add to the back pres- 
sure against which a screw is forced 


eI 








Fig. 1—E€xtrusion screw for acrylic. Screw pitch (A), constant 21% in.; dic 


Courtesy Rohm & Hoos \% 
meter (B), 


2% in.; root diameter at feed (C)—1 Y2in.; root diameter at (D)—1 7% inche 


Extrusion 


to work. 
the tota 
die pro) 
may be 
method 
back pr 
the torp 
output « 
ted dies 
to consi 
to suit 
given a. 
conditio 
screw di 
Screw 
preferak 
stainles: 
flights. 
flights 
(Type 
flights h 
ice. Chr 
is recor 
for whil 
sive, MO 
of the s 
build-uy 
The s 
smooth] 
best res 
of a st 
should I 
the ran 
rates of 
for acr 
that use 
have a | 


In st 
acrylic 
the int 
thoroug! 
to “star 
is reas 
plasticiz 
wattmet 
supply a 
aids wh 
cate sa 
are also 
lyzing e 

In e 
screw c 
in the : 
only wit 
inder is 
to prey 
tional } 
packs a 
the am 
of mino 
area is ; 
vide re; 
Screen 


Acrylic: 








some cases, such as when 


to work. 

the total -ressure drop through the 
die prope’ is very low, a torpedo 
may be referable to screens as a 
method providing a desirable 
back pressure, but the presence of 


the torpeo will decrease the screw 
output on some of the more restric- 
ted dies. Thus, it is often désirable 
to consider modifying screw design 
io suit particular conditions of a 
given application, or modifying the 
conditions to better suit a given 
screw design. 

Screws for acrylic extrusion are 
preferably fabricated from Type 329 
stainless steel with Stellite tipped 
fights. Steel screws with Stellited 
fights or flame hardenable steel 
(Type 4140) with flame hardened 
fights have given satisfactory serv- 
ice, Chrome-plating of steel screws 
is recommended for acrylic work, 
for while the polymer is not corro- 
sive, moisture and gases in the rear 

i of the screw sometimes cause color 
build-up in contact with plain steel. 

The screw surface should be very 
smoothly finished in all cases. For 
best results, the compression ratio 
of a screw for acrylic extrusion 
should be between 1.5 and 2.5 or “in 
the range of 2.” For comparable 
rates of output the screw speed used 
for acrylics is appreciably below 
that used for other plastics which 
have a lower melt viscosity. 


Machine Operation 

In starting up a machine for 
acrylic extrusion, especially when 
the interior surfaces have been 
thoroughly cleaned, it is desirable 
to “starve feed” until the cylinder 
is reasonably full of thoroughly 
plasticized polymer. An ammeter or 
wattmeter in the drive motor power 
supply are highly desirable operating 
aids which serve not only to indi- 
cate safe feeding conditions, but 
are also of value in gaging and ana- 
lyzing extruder performance. 

In extruding acrylic polymers, 
screw cooling should be used only 
in the feed hopper area and here 
only with extreme caution. The cyl- 
inder is normally cooled in this area 
‘o prevent feed caking. Conven- 
tional breaker plates and screen 
packs are commonly used, although 
the amount of screen resistance is 


of minor importance when the die 
area is sufficiently restricted to pro- 
Vide reasonable resistance to flow. 
Screen 


icks consisting of one each 


Acrylic: 


of 18 mesh, 30 mesh, and 60 mesh 
have given satisfactory results over 
a wide range of products. If “screw 
bubbles” are encountered in the 
product, it may be desirable to in- 
crease the number of screens sub- 
stantially in order to provide suffi- 
cent back pressure to force the en- 
trapped air to move counter-cur- 
rently. Conversely, screen packs 
may be reduced in order to provide 
greater throughput when the die it- 
self provides sufficient restriction. 

A well designed variable speed 
drive is of great importance where 
good dimensional accuracy is re- 
quired. In such cases the extra 
cost of a d.c. drive operated from 
an a.c.-d.c. motor generator is 
usually well justified. The drive 
power requirements are usually 
in the range of 1 hp. for every 
10 lb/hr. of product. Manu- 
facturers normally supply approx- 
imately the following hp. drives for 
various single screw machine sizes: 
2% in.—10 hp.; 4% in —40 hp.; 6 in. 
—75 hp. The general experience has 
been that these ratings are suffi- 
cient for acrylic extrusion. 


Drying 

When preparing acrylic polymer 
for extrusion on single stage ma- 
chines, the feed must be very thor- 
oughly dried. Preferably, this drying 
should be done at a temperature 
just below that where caking of the 
material will occur in the dryer. 
These temperatures will be approx- 
imately as follows for the various 
ASTM grades, designation D788-47T: 


Grade 8 (heat resistant) 215° F. 
Grade 6 (medium flow) 200° F. 
Grade 5 (soft flow) 180° F. 


Good air circulation in the oven 
is essential and some make-up air 
should be continuously supplied to 
maintain a low humidity atmosphere 
in the oven. Normally, when using 
a tray dryer with good air circula- 
tion and an adequate vent, 6 hr. 
drying will be sufficient with tray 
loadings limited to a maximum depth 
of 1.5 inches. Drying times can be 
varied plus or minus from this time, 
depending on such factors as the 
thickness of the extruded section, 
air circulation, etc. Acrylics should 
not be dried in an oven simulta- 
neously with other materials, other- 
wise contamination, either from fine 
solid dust or from volatile ingredi- 
ents, such as plasticizers, etc., may 
be encountered. Hopper dryers in 


their conventional form are not of 
sufficient size to provide adequate 
drying for acrylics. They are valu- 
able as a supplement to oven drying 
and have the very desirable feature 
of providing material with a uniform 
feed temperature. This appreciably 
assists in maintaining dimensional 
accuracy and surface finish and may 
increase the extruder output at the 
same screw speed. 


Vented Extruders 


Two-stage or vented extruders, 
which have become commercially 
available within the last 5 or 6 years, 
represent a distinct forward step in 
the extrusion of acrylic materials 
since they permit the use of an un- 
dried feed for extruded sections up 
to at least ‘16 in. thick and some ex- 
perience indicates considerably 
greater thicknesses. This eliminates 
the extra labor and the investment 
in drying equipment and greatly re- 
duces the contamination hazard 
from this operation. This is very im- 
portant when extruding light trans- 
parent or translucent colors, such 
as are so widely used in acrylic ex- 
trusions. For thick sections, some 
drying is frequently necessary. 

Two-stage extruders can be con- 
sidered as simply two extrusion 
units combined to operate on a com- 
mon screw shaft. The first stage pre- 
heats and plasticizes the material 
and delivers it to the second stage of 
the unit. At’the end of the first stage 
a restriction in the flow is provided 
so as to permit the material to drop 
to atmospheric pressure at the ad- 
jacent vented portion of the second 
stage. The vent extends tangentially 
from the extrusion cylinder at the 
beginning of the second stage. A di- 
ameter at least % the diameter of 
the screw has given satisfactory 
results. The unit must be so de- 
signed that the screw channel in 
the first stage will plasticize and 
deliver sufficient material to satisfy 
the requirements of the second stage, 
but the capacity of the second stage 
must always be sufficient to carry 
the material away from the vent 
more rapidly than it is delivered by 
the first stage, otherwise the mater- 
ial will emerge from the vent as 
well as the die. This balance between 
the two stages is maintained, within 
limits, by temperature in the two 
stages and can be further controlled 
by valve action in some designs. 

Vented extruders obviously have 
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SECTION A-A 


Courtesy Rohm & Haas Co. 


Fig. 2—Center fed die, which is 
divided into five separately con- 
trolled temperature zones, is suit- 
able for extrusion of 48-in. wide 
acrylic sheeting. Section views in- 
dicate the essential features of 
the polymer flow path 


the disadvantage of greater com- 
plexity of design and higher cost 
than the conventional single stage 
extruders. Some of this higher cost 
is due to the longer screw and cyl- 
inder requirements, but the chief 
reason for increase is due to the 
more precise temperature control 
and greater number of controllers 
which are required along the length 
of the cylinder. Minor temperature 
changes are apt to make serious 
variations in the operation of the 
machine. Therefore, precise propor- 
tioning temperature controls are 
generally considered to be a good 
investment. 

Multi-screw extruders offer the 
advantage of intense mixing action 
and thus have been widely used in 
color compounding of acrylic poly- 
mers. To date they have not been 
as widely used for extrusion of spe- 
cific shapes in acrylic work. 


Dies such as are used for other 
rigid thermoplastic materials are 
generally suitable for the acrylics. 
The acrylics have two characteris- 
tics which make them very desirable 
for extrusion work: 

1) Their excellent color stability 
at elevated temperatures, and 

2) Their ability to yield high gloss 
surfaces when extruded under 
proper conditions. 

Their heat stability allows the 
acrylics to be used in dies where the 
flow path would cause serious color 
degradation in less stable materials. 
In order to produce the highest pos- 
sible surface gloss, it is necessary 
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that the die lands be given a good 
smooth finish extending at least %4 
in. back from the emerging face. As 
is the case for all rigid thermoplas- 
tic materials, a very uniform die 
temperature is necessary, particu- 
larly where close dimensional accu- 
racy is required in the finished 
product. Electric heating problems 
are relatively simple and can be con- 
trolled satisfactorily using reason- 
ably inexpensive equipment. As the 
width or complexity of the extruded 
part increases, the need for close 
temperature control becomes in- 
creasingly important. In wider sec- 
tions, properly controlled zone heat- 
ing using either proportioning con- 
trollers or manually controlled var- 
iable voltage transformers in con- 
junction with on-off controllers is 
well justified. Adequate insulation 
is a necessary adjunct to accurate 
die temperature control if dimen- 
sional accuracy is to be maintained. 
Without proper insulation, minor 
drafts and air currents may seri- 
ously affect the die temperature, re- 
sulting in variable product quality. 

High grade, easily machinable 
types of electric furnace steel should 
be used for dies. Hardening is not 
essential but may be desirable to 
maintain the surface finish in the 
land area. For long runs, particu- 
larly where good finish is essential, 
chromium plating is well worth its 
extra cost. 


Center Fed Die 
A typical center fed die suitable 
for the extrusion of 48-in. wide 
acrylic sheeting is shown in Fig. 2. 





This die is divided across its 54-in, 
width into five separately controlled 
temperature zones. The section views 
indicate the essential features of 
the polymer flow path where “yp 
and “S” represent the forming lips 
with a finish on the inside surfaces 
One is fixed while the other is al. 
justable to give variation in “TD 
The thickness uniformity of the shee 
can be varied by adjusting the tem. 
perature zones across the width of 
= die or by adjusting the opening 

across the die. If the tempera- 
ture zones are made equal, then the 
opening “T” must be increased sub- 
stantially from the center of the die 
outward to the edges. If the opening 
“T” is made constant, then increas- 
ing increments of temperature must 
be applied to the various zones as 
their distance from the center of 
the die increases. 

Actually, it is preferable to use 
a combination of the two adjust- 
ments. For optimum thickness con- 
trol and physical properties of the 
extruded sheet, the temperature 
gradients should be established so 
that the lip opening “T” can be as 
nearly uniform as possible and ap- 
proximately equal to the desired 
sheet thickness. Final adjustments 
for minor thickness variations can 
be made by varying “T” as required 
by the job. 

“R” represents a restriction placed 
in the material path to supply a 
reasonable resistance to material 
flow in addition to that supplied by 
the extrusion die opening. The need 
for this restriction increases as the 
opening of the lips increases, hence 
the restriction “R” may be consid- 
ered as a substitute for a wider land 
on the forming lips. “D” represents 
a distributing channel to convey the 
material across the width of the die. 
The dimensions of this channel must 
be large enough to reasonably limit 
the pressure drop from the center 0! 
the die to the ends. The dimensions 
sg 73° and cy? should be deter- 
mined with some consideration of 
the extruder with which the die wil 
be used. The above die with dimen- 
sions D = 1.0 in., R = 0.030 in., b= 
3.0 in., has been successfully used in 
connection with a 4% in., two-stagé 
extruder (see Fig. 3, p. 538) process 
ing Grade 8, heat resistant acrylic 
material at operating rates of 175 or 
more Ib./hour. Under these condi- 
tions the die has proved suitable 
for sheet in thickness ranges of 0,050 
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Courtesy Rohm & Haas Co. 





Fig. 3—Two-stage extrusion screw used in connection with die shown in Fig. 2, p. 536 





Table I—Data for Acrylic Extrusion 





Location along screw channel (Fig. 3) 
Depth of screw channel, in. 
Barrel operating temperature, “F. 


F A G B ¢ E 
5s — _ 6 aT 


8 
150 430 480 420 370 ©6440 





to 0.125 inch. Typical temperature 
settings on die heating zones (Fig. 
2) are H, and H,: 418° F.; H, and 
H,: 408° F.; H,: 400° F. 


Extruder Screw 


The details of the extruder screw 
used in connection with this die are 
shown in Fig. 3. “F” represents the 
feed in the first stage and “V” the 
vent (a 3-in. tangentially mounted 
opening) at the beginning of the sec- 
ond stage L, (first stage) = 42 in.; 
L, (second stage) = 48 inches. Bar- 
rel diameter, D = 4% in., and screw 
pitch, P = 4% in., constant through- 
out both stages. The screw channel 
has a uniformly decreasing depth 
in each stage, as indicated in Table I. 
The first stage terminates in a blister 
or short torpedo “T”, 4.39 in. in di- 
ameter by 1% in. long. To maintain 
the normal extrusion rate with the 
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other conditions as listed in Table I, 
an extruder screw speed of 18 r.p.m. 
is required. 

Acrylic sheets have also been suc- 
cessfully produced by extruding a 
tubular section which is split and 
opened out flat, but the center fed 
flat die has generally been found 
more satisfactory from an opera- 
tional standpoint. 


Cooling 


As would be expected, the equip- 
ment used for cooling the output of 
the extruder for acrylic products fol- 
lows the same general principles as 
are used in other rigid thermoplas- 
tics. A smooth vibrationless flow of 
material from the die is vital if a 
smooth, ripple-free surface is to be 
produced. Normally the material is 


conveyed over smooth temperature- _ 


controlled, water-cooled tubes or 


400°F EXTRUDED 


—ae—————_ ACRYLIC SHEET 


200°F 
{ WATER-JACKETED 
UCHILL ROLLS 
190°F 
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Courtesy Sorce Co., Inc. 
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Fig. 4——-Temperature-controlled water circulated through a series of rolls cools acrylic 
sheet as it is extruded. Too rapid cooling may form bubbles and set up stresses 
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rollers (see Fig. 4), supplemented, as 
required, with shaping fixtures, ]t is 
preferable to allow the sheet to e99| 
by natural convection, but air jets 
may be used with caution. Too rapid 
cooling, such as by use of a Water 
bath or spray, is undesirable since jt 
may cause vacuum bubbles to form 
and tends to set up stresses in the 
material which may make it brittle. 
sensitive to crazing on outdoor ex. 
posure, etc. 


Oversize Dies 


In many operations it is desirable 
to use dies somewhat oversize so that 
the material may be drawn down 
about 15% as it emerges from the 
die, and before cooling. This is re- 
ported to improve the finish and uni- 
formity of the product. In drawing 
down the extruded section it is im- 
portant that this size reduction take 
place immediately after emerging 
from the die. If the material is al- 
lowed to cool slightly before stretch- 
ing, stresses will be locked in and 
the extruded piece will shrink ap- 
preciably if reheated to its softening 
temperature. This is of primary im- 
portance in extruded sections which 
are to be reheated and formed into 


. various products following the ex- 


trusion operation. 


Cut-Off 


A power saw is probably the most 
satisfactory and widely used cut-off 
device, although hot or cold scribing 
followed by flexing and fracturing is 
used to some extent on small parts. 
The acrylics are too brittle to be suc- 
cessfully sheared except in relatively 
thin sections and even then a slightly 
elevated temperature is desirable. 
For thin sections, some use has been 
made of a hot wire or hot knife cut- 
off, but it is difficult to obtain a 
clean-cut end. 

For sheet, an automatic saw has 
been used successfully, in which the 
table travels with the sheet as the 
cut is made. Hollow ground steel cir- 
cular saws are preferable and cal- 
bide tipped saws, while expensive, 
can usually be justified on the basis 
of improved quality of cut, longet 
life, etc. The following saws have 
been successfully used in trimmins 
extruded acrylic sheet up to % 
thick. Both are 12 in. in diamete! 
and operate at 3450 r.p.m. to give é 
tooth speed in the range of 10,0" 
to 12,000 ft./minute. 

a) Carbide tipped with 5 teeth o! 
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“square and advance” tooth design 
and % in. kerf. 

b) Hollow ground steel with 8 
teeth/in., with a slight set and a 0 
to 10-in. rake angle. 


References 


For further information on acrylic 
materials, see p. 53; on extrusion 
equipment, p. 743. For data on injec- 
tion molding of acrylic, see p. 452. 
Also consult the Subject Index and 
Directory Index. 

“Extrusion of acrylic rod,” MopERN 
Piastics 32, 126 (Sept. 1954). 

“Extrusions cut lighting costs,” 
Mopern Ptastics 31, 108 (Nov. 1953). 

“Plastics engineering handbook,” 
(Extrusion and Extrusion Ma- 
chines), 1954, New York: Reinhold 
Publishing Corp. 

“Some aspects of the screw extru- 
sion of thermoplastics,” T. E. Atkin- 
son and D. G. Owen, Trans. Plast. 
Inst. 21, 44 (April 1953). 

“Extrusion symposium,” W. L. 
Gore, J. F. Carley, R. A. Strub, R. S. 
Mallouk, C. H. Jepson I&EC 45, 969- 
993 (May 1953). 

“The flow of plastics melts through 
dies,” J. P. Tordella, SPE J. 9, 6-9 
(May 1953). 

“Principles of plastic screw extru- 
sion,” W. L. Gore, SPE J. 9, 6-8 
(Mar. 1953). 

“Operating characteristics of ex- 
truders,” J. F. Carley, SPE J. 9, 9- 
12 (Mar. 1953). 

“Pressures developed by viscous 
materials in the screw extrusion ma- 
chine,” W. T. Pigott, Trans. ASME 
73, 947-955 (1951). 

“Extrusion of polyestyrene,” W. C. 
Goggin and J. N. McDonald, Jr., SPE 
J. 7, 9-15 (Sept. 1951). 

“Controversial points on extru- 
sion,” H. E. Buecken, India Rubber 
World (June 1950). 


POLYETHYLENE 


by J. B. PATON* 


NE of the most versatile plastics 
materials, polyethylene, can be 
readily extruded into a variety of 
shapes—thin films, tubing, pipe, or 
other profiles. Polyethylene resin 
can also be extruded as a coating 
over wire or onto paper and other 
substances, where its electrical and 
mechanical properties are of value. 
Polyethylene resin may be ex- 
truded over a wide range of stock 
* E. I. du Pont de Nemours & Co., Inc. 
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Fig. 1—Features of a typical extruder for polyethylene 


temperatures ranging from less than 
300 to over 600° F. The temperature 
selected depends upon the particu- 
lar process involved. For example, 
in the extrusion of heavy pipe and 
tubing, the handling and cooling 
problems are reduced to a minimum 
if the resin is made to leave the die 
in a relatively viscous state at a low 
stock temperature. In paper coating, 
on the other hand, it is advantageous 
to operate near the upper tempera- 
ture limit where the viscosity of the 
melt is lowest, in order to draw a 
thin film and to obtain good adhe- 
sion between paper and resin. 


Extruder 


A typical extruder for processing 
polyethylene resin, shown in Fig. 1, 
has such usual features as: 

1) Electrically heated barrel. 

2) Metering type screw with rapid 
compression. 

3) Screens and breaker plate. 

The process is a plasticating ex- 
trusion, where the polyethylene 
resin is fed into the hopper, con- 
veyed forward by the screw, melted, 
and then forced through the die. 

Barrel—Long barrels are desir- 
able for the extrusion of polyethyl- 
ene resin because they provide 
greater heat-transfer area to facili- 
tate better melting and working of 
the polymer. The resin in the ex- 
truder is heated by both mechani- 
cal work and heaters, but better op- 
eration is obtained at different 
extrusion conditions when the heat- 
ers are used for control. The length- 
to-diameter ratio of the barrel 
should preferably be greater than 
12:1. 

Barrel Heating—Although oil can 
be used as a heat transfer fluid on 
extruder barrels for many poly- 
ethylene operations, it is not suit- 
able in processes where tempera- 


tures greater than 500° F. are en- 
countered. (Polyethylene paper 
coating and wire coating are ex- 
amples.). Electric heating elements 
are, therefore, preferred, because 
they can cover the entire tempera- 
ture range over which this resin is 
stable. 

There are three types of com- 
monly used electrical heating ele- 
ments: band heaters, cartridge 
heaters, and Calrod heaters. All of 
these are satisfactory. The barrel 
should be heated in two to four 
independently controlled heating 
zones. Normally no more than four 
zones are required even in the 
largest machine. The temperature of 
each zone could be regulated by its 
separate thermocouple and control 
instrument. 

The hopper section of the barrel 
should be cooled by a water jacket. 
It should be cooled sufficiently so 
that the resin does not stick to the 
throat of the hopper. Both center 
feed and tangential feed hoppers are 
satisfactory. 

For best results, all heating 
should be done in the barrel. Heat 
added at the head and die should be 
only sufficient to balance losses. 

To insure the best quality control, 
it is necessary to measure continu- 
ously and accurately the tempera- 
ture of the molten resin just before 
the die. For this a “stock thermo- 
couple” should be used, inserted di- 
rectly in the melt. (1, 2)* 

The Screw—The screw, which 
conveys the resin through the ex- 
truder barrel, is designed so that it 
can take the polyethylene resin in 
solid molding powder form and de- 
liver it to the die completely melted 
and homogenous. 

A metering-type rapid compres- 





1 Numbers in parentheses link to references at the 


end of this article. 
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SUGGESTED DIMENSIONS OF SCREW 
Channel Depth | Channel Depth of Land 
Diameter (D), Pitch (P), of Feed Section (h1), | Metering Section (ha), Width (w), 
por inches inches inches inches 
a: a 1% 0.240 0.075 0.150 
= 2 0.320 0.085 0.200 
_—- % 0.380 0.095 0.250 
ae 3% 0.440 0.110 0.325 
= 3% 0.440 0.110 0.350 
a ae 4% 0.500 0.125 0.450 
6 6 0.580 0.145 0.600 























Fig. 2—Metering-type rapid compression screw, recommended for extruding polyethylene 


sion screw shown in Fig. 2 is rec- 
ommended for the extrusion of 
polyethylene resin. It is a constant- 
pitch screw divided into essentially 
three sections: 

1) The feed section picks up the 
cube-cut resin and conveys it for- 
ward along the barrel where it is 
melted. The feed section has the 
deepest channel along the screw. 

2) The compression section is 
merely a transition from the feed 
section to the metering section. The 
compression usually takes place 
over about one-half turn. 

3) The metering section comprises 
the last four flights of the screw. 
It pumps the melt at a uniform rate 
and generates sufficient pressure to 
force it through the die. In this sec- 
tion the channel depth is shallow- 
est. (For further information on the 
theory of screw design see refer- 
ences 3, 4, 5, and 6.) 

The dimensions shown in Fig. 2 
are offered as recommendations for 
average polyethylene extrusion op- 
erations but they should not be re- 
garded as optimum. If unusual ex- 
trusion requirements are to be met, 
it may be necessary to modify this 
design. For example, when extrud- 
ing through a die which offers ex- 
ceptionally high resistance and re- 
quires the generation of very great 
pressure, the operation would be 
made easier by using a screw of 
shallower channel. 

Breaker Plate and Screens— 
Screens may be used to filter out 


Polyethylene 





foreign matter that may enter the 
hopper. Screens as fine as 150-mesh 
can be used. Fine screens are usu- 
ally supported by a coarser screen 
and a breaker plate. 

In some extrusion operations, it 
may be desirable to increase the 
back pressure created by the die. 
This can be accomplished by the 
use of a screen pack; a typical pack 
for use with polyethylene resin 
might be composed of one 80-mesh 
screen and two to six 120-mesh 
screens. However, when metering 
type screws of the dimensions sug- 
gested are used, screen packs usu- 
ally are not required. 


Film Extrusion 


There are two major polyethylene 
film extrusion processes for poly- 
ethylene resin: 

a) Flat film extrusion. 
























b) Blown film extrusion (ex- 
panded tubing). 

Flat Film—A flat film extrusion 
process is shown diagrammatically in 
Fig. 3. The extruder delivers molten 
polymer to the die and from there 
the film passes into the quench bath 
where it is cooled. The cooled sheet 
passes through a set of pinch rolls, 
is trimmed, and wound up. 

The extruder barrel is heated to 
between 425 and 500° F., the higher 
temperature being used for higher 
extrusion rates. 

The die consists of a polished 
manifold, slotted along its length, 
and may be equipped to receive 
molten resin through either of its 
ends or through an orifice located 
midway along its length. The mani- 
fold should be, where possible, of 
one-piece construction with a bore 
that has been precision-drilled, 
reamed, and given a high polish. 
The slot should be carefully milled 
and polished, since any surface ir- 
regularities will cause caliper varia- 
tions and imperfections in the film. 
Detailed drawings of the dies in 
most general use are shown in Figs. 
4 and 5, p. 542. 

The die face can be either 90°, as 
shown in Fig. 4, or 180°, as shown 
in Fig. 5. Flat surfaced dies which 
have jaw movement in only one 
plane can be more easily adjusted 
by the operator. The die jaw lands, 
over which the polyethylene resin 
flows, are about %e in. long and 
must be carefully polished and main- 
tained. It is desirable to design the 
die in such a way that die jaws can 
be adjusted while the machine is 
running. This may be done with al- 
ternate push and pull bolts along 
the length of the die. The die jaws 
are set initially to give a uniform 
opening across the width. This open- 





— PINCH ROLLS 


t 


WIND-UP ROLL 


Fig. 3—Polyethylene flat film extrusion proc- 
ess. After the film passes through the quench 
bath, it is trimmed and wound up 
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Fig. 4—Die with 90° faces is used to extrude polyethylene as flat film and as paper coating 
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SECTION A-A 


ing for thin film should be between 
0.012 and 0.030 inch. If the width of 
the sheet is to be varied, a short sec- 
tion of % in. brass rod may be in- 
serted at each end of the die, just 
above the jaws, in such a way that it 
can be moved in or out. The rod, 
forced against the die jaws by the 
pressure of resin, acts as a check 
valve. 

As the molten film of polyethyl- 
ene resin leaves the die opening it 
is drawn down into a quench tank. 
The water level may be between 1 
and 5 in. below the die face. It is 
convenient to have the tank height 
adjustable so that it may be lowered 
while changing or cleaning dies. 
The quench water should be fed to 
the tank with a minimum of tur- 
bulence. To minimize surface rip- 
ples and maintain a constant level, 
the water should overflow the sides 
of the tank through weirs. In order 
to obtain uniform film properties, it 
is important that the quench bath 
be maintained at a constant tem- 
perature, the exact temperature 
varying according to the desired 
film properties. 
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Fig. 5—Detailed drawing of another 
of the generally used dies for extrud- 
ing polyethylene as flat film. Faces 
for this particular die are 180° 


The film, after it leaves the die, 
is drawn into the quench tank, 
around a polished roller or station- 
ary guide shoe (Fig. 3), and out of 
the tank by means of a pair of 
pinch-rolls. The speed of these 
pinch-rolls governs the draw-down 
of the molten film as it travels 
through the air gap between the 
die and the quench tank and deter- 
mines the final caliper of the film. 

The trimming operation is per- 
formed with either a stationary or 
a rotary-blade unit. Trimming is 
necessary to remove the edge ma- 
terial which is thicker than the rest 
of the film. Usually % to % in. is 
removed from each edge by this 
operation. The scrap may be re- 
covered and repelletized. 

After trimming, the film is drawn 
through a second pair of pull-off 
rolls which feed it to the final take- 
up roll. This roll is usually axially 
driven and best roll formation has 
been obtained from a_ constant 
torque system of winding. 

Blown Film—lIn this method, the 
stock is extruded from the die as a 
comparatively thick tubular section 


which is expanded by air oressure 
while still molten to the desired size 
and thickness (7). The tubing is 
usually extruded vertically upward 
though it may also be extruded 
downward or horizontally. Ajr is 
maintained in the tube by the closed 
die at one end and the motor-driven 
squeeze rolls at the other. From the 
squeeze rolls it goes to a wind-up 
machine (Fig. 6, p. 544). 

It is of the utmost importance that 
caliper be uniform to insure 
wrinkle-free film and even wind-up 
of rolls. The internal air pressure, 
extruder output, die adjustment, 
take-off speed, and temperature 
are factors which also affect caliper. 

In the extruder used for blown 
tubing, barrel temperatures are 
lower than those used for flat film 
extrusion. Temperatures between 
300 and 375° F. are typical. The ex- 
truder melts and conveys the melted 
resin uniformly to the die. 

The die may be bottom or side 
fed, but in either case the polyethy]- 
ene flows around a mandrel which 
forms it into a tube. The die annulus 
is commonly 0.015 to 0.025 in. and is 
usually adjusted as soon as possible 
after start-up. Adjustment is made 
by moving either the mandrel or the 
outside of the die, depending on the 
design. 

As the polyethylene tube issues 
from the die it is drawn manually to 
the pinch rolls which take it off at 
a uniform rate. Air is then admitted 
slowly through the center of the 
mandrel to expand the tube to the 
desired diameter. It is then shut off 
leaving a locked volume of air 
within the tube. 


Extrusion Coating 


The extrusion coating process 
consists essentially of three steps: 

Film is extruded at a high tem- 
perature. While in the molten state 
it is drawn through the nip of two 
rolls where it comes in contact with 
the substrata. Pressure is applied by 
the rolls to effect lamination (Fig. 
7, p. 544). One roll is a water- 
cooled chill roll which solidifies the 
polyethylene; the other is a rubber 
pressure roll. 

The process (8) requires an elec- 
trically heated machine, since the 
resin must be heated to a tempera- 
ture of 600° F. The die used is the 
type shown in Fig. 5 since this die 
can be brought closer to the lam- 
inated rolls. The extruder die should 
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Mold Making Here is a section of our tool room where skilled tool makers, Injection Molding Injection equipment permits 





working closely with our designers and engineers, turn out intricate molds an unlimited choice o both color and material. 
designed and built for long, trouble-free production runs. Experienced engineers Our presses, ae with the most modern con- 
and designers are at your service to work with your engineering staff or to handle trol devices, mold polystyrene, acetate, butyrate, 
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_ A Complete Source 
for Quality Plastic Moldings | 


ROM start to finish, Mallory Plastics’ facilities and services are complete, designed to handle 
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tooling and production are integrated as a complete service. Modern equipment includes facili- 
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DRIVEN PINCH ROLLS 


GUIDES 





WIND-UP 


Fig. 6—Blown polyethylene film is 
produced by extruding thick tubular 
section vertically upwards and intro- 
ducing air into the tube to expand it to 
the desired diameter and wall gage 
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COATED PAPER 


Fig. 7—In extrusion coating of paper, polyethylene is extruded at 
high temperatures. While still molten, it is drawn through the nip 


UNCOATED 
PAPER 


of two rolls. Pressure applied by the rolls effects the lamination 


be located so that the film meets the 
substrata at the nip of the rolls or 
slightly to the rubber roll side. If it 
touches the cooled roll first, adhesion 
will be poor. 

The pressure roll is made of a heat 
resistant rubber cured to a Durom- 


eter hardness of 60. The pressure, 
though not critical, should be in the 
range of 60 Ib./in. along the surface 
of contact. 

The chill roll consists of a spirally 
cored jacket cooled with water so 
that the surface temperature does 
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not exceed 150° F. The chill ro} is 
driven by a variable speed motor 
which draws the film to the desireq 
thickness. 

It is necessary to trim the edge of 
the coated material to remove the 
bead formed on each edge. 


Pipe Extrusion 

The extrusion of polyethylene pipe 
consists essentially of extruding a 
molten tube, chilling the surface of 
the tube to retain its shape, and 
cooling the tube to room tempera- 
ture. 

Processes for making pipe differ 
mostly in the method of chilling the 
pipe to retain its shape. One method 
employs a water cooled protruding 
mandrel (Fig. 8, p. 546) and a stream 
of water on the polyethylene as it 
leaves the mandrel. 

Another process employs a flush 
1aandrel and a plate of Teflon tetra- 
fluoroethylene resin on the face of 
the die. The quench tank is brought 
into direct contact with the plate on 
the face of the die so that the pipe 
extrudes directly from the die into 
water using internal air pressure for 
sizing. Still another process uses a 
water cooled forming box against 
which the tube is forced by internal 
air pressure. A series of air cooled 
internal and external sizing rings is 
also used. 

In all processes the resin tempera- 
ture is relatively low—325 to 425° F. 

Tolerance is maintained on the 
pipe by the relative extruder speed 
and the rate of take-off of the pull 
rolls. 


Wire Coating 


Since polyethylene resin is an out- 
standing dielectric with excellent 
physical properties, it is used as an 
insulating jacket in many types of 
wire construction. A typical coating 
operation is shown in Fig. 9, p. 546. 

Wire is paid off from a device 
which maintains constant tension. 
Preheating of the wire improves ad- 
hesion of the coating and helps to 
remove any residual oil or drawing 
die lubricant which may be present. 
The wire may be heated by sas 
burners or by resistance heating. 

From the preheater, the wire 
passes into the die and guider 
mounted in a cross-head. The pres- 
sure exerted by the screw forces the 
polyethylene resin over the guider 
and out of the die. At the same time, 
wire passes through the guider and 
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A well-known auto manufacturer required a clear acrylic molded 
lens for a dashboard map light. Richardson received the order, 
made the mold, and was ready to produce large quantities. At 
this point, the motor company changed the specifications to call 
for a translucent instead of a clear lens. To make this change, the 
customer suggested that Richardson sandblast the mold or sand- 
blast the clear acrylic parts. Either process would have added to 
the cost of the lens. 

Richardson engineers, with a wide background of experience 
and knowledge covering many different molding methods and 
materials, suggested instead a special light-diffusing polystyrene 
suitable for the application. 

Lenses made of this material gave the desired lighting effect, 
and because of lower raw material cost, the customer received 
the improved lens at a saving of 15%. 

Richardson engineers, with wide experience covering hundreds 
of plastics materials including the latest developments, would 
welcome the opportunity to discuss your plastics needs with 
the purpose of making similar savings for your company. Write 
or phone today. No obligation, of course. 
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CATCH BASIN FOR CHILLING WATER 


Fig. 8—Extruded polyethylene pipe is water cooled to retain its shape 
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Fig. 9—Set-up for extruding polyethylene as wire coating (horizontal operation) 
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Fig. 10—Die used for coating wire 
with polyethylene to over 1/2 in.-thick 


emerges coated with a sheath of 
polyethylene. Wall thicknesses from 
less than 0.010 in. to greater than 
0.500 in. may be applied. The die for 
applying coatings is shown in Fig. 10. 
The rate at which wire is coated is 
dependent mainly upon the wall 
thickness to be applied. Insulations 
have been extruded on wire at a 
rate of greater than 2000 ft./min. 
and on cables about 2 in. in diameter 
at a rate of 30 ft./minute. 

The temperatures required for 
wire coating are determined by the 
type of polyethylene and the thick- 
ness of coating being applied; best 
temperature range is 450 to 525° F. 


Foamable Polyethylene 


For the newer “foamable” types 
of polyethylene, temperatures in the 
range of 400 to 450° F. are suggested. 
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For flame-retardant polyethylene, a 
still lower range of 350 to 395° F. 
should be used. 

Small wires with thin coatings 
may be passed directly into cold 
water in a trough 25 ft. in length or 
less. Thicker coatings, however, have 
to be cooled over a temperature 
gradient which prevents shrinkage 
voids in the coating. This is accom- 
plished by passing the wire into a 
trough of water which has a tem- 
perature of 200° F. at the head-end 
and an exit temperature of 70° F. 
The length of the tank will be deter- 
mined by the coating thickness and 
wire speed. 

At the exit end of the trough, an 
air wipe is usually mounted to re- 
move any free water which may 
have adhered to the coating. 

The capstan provides the main 
pulling force on the wire as it travels 
through the system and determines 
the final coating thickness, at con- 
stant extrusion rate. Because of the 
high speeds, with the thinner coat- 
ings of resin, a continuous wind-up 
is generally employed. Such wind-up 
units are conventional for this type 
of coating operation and incorporate 
either manual or automatic cross- 
over systems. 


For further information on poly- 
ethylene materials, see p. 110 and the 





Plastics Properties Chart: on extru- 
sion equipment, p. 842. fo, data on 
injection molding of lyethylene 
see p. 472. Also consult the Subject 
Index and the Directory index. 
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CELLULOSICS 


by E. S. JASKOT* 


N extrusion system for cellulosics 
consists essentially of a pre- 
drier, an extruder, a forming die, 
equipment for cooling and _ with- 
drawing the hot melt, and provision 
for collecting the cooled product. The 
family of cellulosics includes cellu- 
lose actetate, cellulose acetate buty- 
rate, and ethyl cellulose.’ 


Extrusion System 


The feed consists of granules pre- 
pared in a milling operation where 
necessary ingredients, such as plas- 
ticizer and color, are compounded 
with the cellulosic. These granules 
are first dried in a heated air cl! 
culating drier to below 0.3% mols 
ture content, and then fed into the 
* Supervisor of Extrusion Development, Celanese 
Corp of America, Plastics Div. od by 
2 Just prior to press time, it was announce’ 
Celanese Corp. of America that market — 
ment quantities of cellulose propionate are 1 


made _ available. 2 
References were prepared by the ec tors. 
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essary to handle the particular di- 
mensions of the part, plus either a 
wind-up or a conveying, cutting, and 
stacking system. 


Operating Conditions 


In general, extrusion conditions 
have to be adjusted to formulation. 
This is particularly true of extrusion 
temperatures, the level rising with 
decreasing plasticizer content or in- 
creasing hardness and Olsen flow 
value. Temperature ranges across 
the extrusion system, from the back 
of the cylinder through the die, for 
equipment similar to that previously 
described, are given in Fig. 1 for 
cellulose acetate. 

One type of screw used on ceilu- 
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Fig. 2—Sketch of 1.7 compression ratio screw for 1 /2-in. extruder (continuous taper worm) 


extrusion hopper, which is water- 
cooled. 

The extruder itself consists of the 
usual cylinder, with an Xaloy 306 
lining, and a screw which may be 
of either stainless or chrome-plated 
steel. The screw is driven by a vari- 
able speed drive and is cored up to 
the tip for water cooling. The cyl- 
inder is provided with two or three 
electrical band heaters. An addi- 
tional heater is located on the gate. 
Each of these heaters is individually 
controlled by instruments embody- 
ing automatic on-off operation and 
also including anticipating corrective 
action. 

The cylinder is followed by a 
screen pack, which may consist of 
two to four layers of meshes rang- 
ing from 9 to 100, the size of the 
mesh depending on the delicacy of 
the material color and other similar 
considerations. 

The die which follows is designed 
to give the desired shape to the ex- 
trusion and is usually electrically 
heated. Power input is adjusted by 
manually operated Variacs or may 
be controlled by instruments similar 
to the types that are used on the 
cylinder heaters. 

The melt issuing from the die is 
passed onto take-off equipment nec- 
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Fig. 3—Operating characteristics of 
114-in., 1.7 compression ratio screw 
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length-to-diameter ratio i; approxi- 
mately 13:1. 

The operating characteristics of 
this screw, both with and without 
water cooling, are given in Fig, 3 
as plots of output vs. screw speed, 
The broken line represents the ap- 
proximate slope of each curve, In 
both cases, the same die was used 
to extrude cellulose acetate of H4 
flow formulation. The screen pack 
was 10-20-30 mesh; in the instance 
where water cooling was used on 
the screw, the rate of water flow 
was 1.1 gal./minute. Temperatures 
were as follows: Cylinder, rear= 
405° F.; cylinder, front=415° F;, 
gate=410° F.; and die, center= 
420° F. 

Figure 3 reveals that the effective 
angle of inclination for the no- 
screw-cooling operation is greater 
than for the other, indicating higher 
outputs without screw-cooling for 
comparable screw speeds. The prob- 
able explanation for this phenom- 
enon is that with the colder screw 
there is less adherence of the plastic 
melt to the metal surface, and some 
of the conveying power of the screw 
is lost because of slippage of the 
screw in the plastic. Unfortunately, 
this sacrifice in output is frequently 
an inescapable by-product of efforts 
to reduce surging encountered at 
higher screw speeds with an un- 
cooled screw. 

From Curve A (Fig. 3) for the 
non-screw-cooling run, the approxi- 
mate rise in output is 0.58 p.p.h per 
r.p.m. increase in screw speed to 65 
r.p.m. (36 p.p.h.). At this speed, the 
curve begins to level off. In Curve 
B (screw cooling), it appears that 
the inflection point is not reached 
even at the highest screw speed at- 
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Fig. 4—Sketch of 3.5 compression ratio screw for 1 /2-in. extruder 


lose acetate is single, full-flighted, 
and has a compression ratio of 1.7, 
attained by a gradually increasing 
root diameter. Figure 2 is a drawing 
of a screw of this type for use with 
a 1% in. extruder. Its effective 


tainable, which is 90 r.p.m. (23 
p.p.h.). In this instance, the rise ™ 
output is 0.28 p.p.h. for each r.p.™. 
rise in screw speed. 

To indicate the effect of screw de 
sign on output, similar data were 
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fig. 5—Operating characteristics of 
1%4-in., 3.5 compression ratio screw 
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Fig. 6—Sketch of 1.7 compression 
ratio screw for a 21'/2-in. extruder 
(continuous taper worm) 
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Fig. 7—Sketch of a 3.5 compression 
ratio screw for a 21'-in. extruder 
(continuous taper worm) 


obtained on a screw with a compres- 
sion ratio of 3.5. Figure 4 gives the 
design of this screw, and Fig. 5 con- 
tains the operating characteristics 
determined under conditions simu- 
lating those used on the 1.7 compres- 
sion ratio screw. 

Curve A in Fig. 5 (no screw-cool- 
ing) changes its effective inclination 
at about 40 r.p.m. (19 p.p.h.), while 
Curve B, representing screw-cool- 
ing, does not attain any inflection 
point up to the maximum 90 r.p.m. 
(15 pph.). The output without 
screw cooling rose 0.40 p.p.h. for 
each rpm. increase, while, with 
screw cooling, the rise was 0.17 p.p.h. 
for each r.p.m. increase. 

The higher compression ratio 
screw yields a much lower output 
for c rresponding screw speeds. 

Some idea of scale-up effects can 
be attained by comparing the pre- 
ceding data with results obtained on 
a 2%-in. extruder. The same formu- 
lation and screen pack were used; 
where water flow was used, its rate 
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Fig. 8—Operating characteristics of Fig. 9—Operating characteristics of 
2'%-in., 1.7 compression ratio screw 2'-in., 3.5 compression ratio screw 
was about 1.2 gal./minutes. The tem- For the 1.7 compression ratio 


peratures were as follows: Cylinder, screw, the inflection point was at- 
rear=405° F.; cylinder, front=415° tained at about 45 r.p.m. (125 p.p.h.) 
F.; gate=410° F.; and die, center= for no screw cooling and was not 
405° F. reached with screw cooling at the 
Two screws were used, both hav- maximum 80 r.p.m. (95 p.p.h.). 
ing an effective length-to-diameter Without screw cooling, the increase 
ratio of about 15:1 and a gradually in output per r.p.m. increase is ap- 
increasing root diameter. The first proximately 3 p.p.h., as compared to 
had a compression ratio of 1.7 and 0.58 p.p.h. for corresponding condi- 
the second had a compression ratio tions on the 1%-in. screw. The ratio 
of 3.5. Their designs are shown in of the two outputs is 5.17. 
Figs. 6 and 7, respectively. Operat- For the 3.5 compression ratio 
ing characteristics, with and without screw, inflections were not attained 
screw cooling, are given in Figs. 8 for either the no-screw-cooling or 
and 9. the screw-cooling runs. The output 











Table |—Summary of Extrusion Results 




















114 in. diameter, 13:1 214 in. diameter, 15:1 

Length-to-Diameter-Ratio Length-to-Diameter-Ratio 
Screw Compression Output incre- Compression Output incre- 
cooling ratio ment (p.p.h./r.p.m.) ratio ment (p.p.h./r.p.m.) 
No 1.7 0.58 yb 3.00 
No 3.5 0.40 3.5 1.85 
Yes 1.7 0.28 1.7 1.14 
Yes 3.5 0.17 3.5 0.94 








Table Il—Extrusion Operating Conditions for Several Commercially 
Available Plastics Compared With Cellulose Acetate 





Poly- General- High Butadiene- 

methyl purpose impact acry- 
Type Cellulose Ethyl Poly- metha-_ poly- poly-  lonitrile 
plastic acetate H3 cellulose ethylene crylate styrene styrene copolymer 





Die temperature (° F.) 


Center 425 480 330 455 415 435 445 
Cylinder temperature (° F.) 

Front 420 473 365 430 440 435 445 

Rear 415 448 365 415 425 415 425 
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Fig. 10—Sketch of 2.3 compression ratio screw for 31/2-in. extruder (continuous taper worm) 


without screw-cooling rose at 1.85 
p.p.h. increase per r.p.m. to 142 p.p.h. 
at 80 r.p.m. As for the 114-in. screws, 
the higher compression ratio lowered 
the output increment. The screw 
cooling curve shows an output in- 
crease of 0.94 p.p.h. per r.p.m., again 
appreciably lower than with the no- 
screw-cooling condition. All these 
results are summarized in Table I, 
p. 549. 


Acetate vs. Other Plastics 


It has been said that cellulose 
acetate compositions of varying de- 
grees of flow require different ex- 
trusion conditions. Likewise, plastics 
with differing rheological properties 
also require individually suitable 
conditions and, in some cases, even 
radically different processing equip- 
ment. 

In these studies, there was an op- 
portunity to accumulate and com- 
pare extrusion data for various other 
commercially available plastics on 
identical equipment. These data are 
invaluable as a basis for further 
process development and equipment 
design. They are given in Table II. 
All materials were extruded on a 
342-in. unit with a screw having a 
compression ratio of 2.3 and the de- 
sign shown in Fig. 10. The screw 
speed in each case was about 20 
r.p.m. The screen pack was 9-20-30 
mesh in all cases except for poly- 
ethylene, where a 9-20-100-100 mesh 
was used. Screw cooling was used 
in all cases. 


Future Development 


The principal problems that still 
face the cellulose plastics extruders 
are listed below, along with probable 
solutions. In many cases, this out- 
line will be applicable to other 
plastics. 

1) Increased Output—This prob- 
lem must be given top billing in view 
of the present highly competitive 
plastics market. The processor wants 
to know how he can increase his 
salable output, particularly by meth- 
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ods which will not require complete 
replacement of equipment. 

The solution to this problem lies 
primarily in improved screw design 
and, to a lesser extent, optimum op- 
erating conditions. The effect of 
screw design on output has been 
shown above. 

2) Improved Uniformity—Dimen- 
sional variation in extruded cellu- 
lose acetate can be expected to ap- 
proach +10%, a tolerance exceeding 
that encountered in solvent cast or 
solvent extruded plastic. There are 
many attractive applications which 
have closed their doors to extruded 
material for this reason. 

The dimensional variations en- 
countered exist both in longitudinal 
and transverse directions. Increased 
uniformity of screw rotation and im- 
proved screw design are undoubt- 
edly factors from which considerable 
benefit can be realized. Another 
equally important factor is more 
uniform temperature control of the 
plastic melt resulting from improved 
heat control at the cylinder, screw, 
and die. Although many control 
methods are available, they cannot 
be adequately applied until there is 
more information on the degree of 
control actually required. 

3) Conversion—This is a dual 
problem. First, it involves a con- 
tinuous extrusion system from a feed 
of unconverted cellulosic powder, 
plasticizer, pigment, etc., to the final 
extruded product. This is primarily 
a function of screw design, involving 
a suitable feed section to accept the 
powdery feed and a working section 
that will perform the conversion 
normally carried out separately. Al- 
though one-stage extrusion of this 
type has been attained with vinyls 
and styrenes, no one, to our knowl- 
edge, has yet succeeded in handling 
cellulose acetate in this manner. 

Second, it involves an improve- 
ment in the working of material 
granules fed to the extruder, di- 
rected at reducing what are com- 
monly referred to as gels or fish- 








eyes. This again seems to be a screw 
design problem, and may eventually 
be resolved by the use of longer 
screws, flighted torpedoes, and go. 
called masticating heads, 

4) Surface Improvemeni—tIn addi- 
tion to gels and fish-eyes, there are 
usually present, to a lesser or greater 
degree, so-called extrusion lines, This 
problem can be approached in two 
ways. It is possible that improved 
heating methods to eliminate Jocal 
hot spots, improved extruder and die 
design, and refined operation tech- 
niques would go a long way toward 
removing these defects. An alterna- 
tive is some post-extrusion finishing 
operation. Some sort of continuous 
finishing immediately post-extrusion 
would be the ideal solution. It should 
be noted that although this is readily 
done with polyethylene and poly- 
styrene, the application to cellulosics 
is much more difficult. 

5) Orientation—Molecular orien- 
tation seems to be characteristic of 
extruded material. Improved proc- 
essing conditions have reduced it ap- 
preciably; however, there are a 
number of critical applications which 
require an even further reduction. 

The most prominent avenue for 
correction appears in the take-away 
and cooling section of the extrusion 
process. It is also possible that screw 
and die design, and even heating 
control, are factors. 

6) Improved Operating Efficiency 
—The present day cellulose plastic 
extruder is hampered by excessively 
long start-up times, resulting in con- 
siderable scrap losses, and process 
instabilities which result in off-gage 
material, plasticizer smudge, extru- 
sion lines, color marks, etc. The cor- 
rection for these lies in improved 
control through the use of the proper 
instrumentation in the proper place. 
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Table |—Wire Insulation Extrusion Temperatures 
for Various Fluorothene Resins 











Bakelite Bakelite Bakelite 
Fluorothene Fluorothene Fluorothene 
FYTD FYTH FYTS 
7, “F. “T: 

Throat Neutral Neutral Neutral 
Rear cylinder 420-450 450-480 450-480 
Front cylinder 450-500 500-550 500-550 
Head 570-600 590-620 600-630 
Die* 570-600 580-620 600-640 
Resin at die 560-590 580-610 600-630 





* The die temperature is a function of the time in the die which in turn, is dependent upon the land 


length and the extrusion rate. Ordinarily, the die temperature must 


increased. 


be raised as the screw speed is 





cellulose acetate butyrate,” by E. C. 
Blackard, India Rubber World 126, 
233 (May 1952). 

“Extrusion of acetate sheets and 
large pipe,” by E. C. Blackard, SPE 
J. 8, 8 (Mar. 1952). 


FLUOROTHENE 


by J. K. HONISH* and B. H. MADDOCKt 


LUOROTHENE, a word used for 

the polymer of monochlorotrifluo- 
roethylene, is notable for high soft- 
ening temperature, excellent dielec- 
tric properties, corrosion resistance, 
weathering characteristics, zero 
moisture absorption, and good low- 
temperature characteristics. Fluoro- 
thene is resistant to virtually all 
acids, alkalies, and solvents includ- 
ing aqua regia, strong caustics, and 
vigorous oxidizing agents such as 
fuming nitric acid. This combination 
of properties in fluorothene, plus its 
ability to retain these properties 
over a wide temperature range, 
makes it useful for a great number 
of applications. The high tempera- 
ture properties of this resin make 
possible electrical insulating materi- 
als which may be used at tempera- 
tures as high as 300° F. Extruded 
film may be used in applications 
where it is desirable to sterilize the 
contents after packaging. Although 
higher temperatures and pressures 
are required, fluorothene is extruded 
about as easily as polyethylene. 


Extruder Operation 


Fluorothene can be extruded in 
most of the existing plastics extru- 
sion equipment capable of attaining 
* New Products Engineering Dept., Bakelite Co. 


t Development Dept., Bakelite Co. 
References were prepared by the editors. 
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material temperatures between 550 
and 630° F. at the die. Actual oper- 
ating conditions may vary rather 
widely depending on the extruder 
design. Since the final melt viscosity 
of the compound is affected by pro- 
longed exposure to high tempera- 
tures, the primary consideration is 
the prevention of excessive material 
temperatures caused by conduction 
or frictional heating. 

Electrical heating of the cylinder, 
head, and dies is generally used be- 
cause of the relative ease of obtain- 
ing temperatures in the range of 500 
to 600° F. The control of frictional 
heat, however, sometimes requires 
an auxiliary method of cooling such 
as steam jackets, air blowers, water 
sprays, or liquid cooling jackets. 
Machines heated by a circulating hot 
liquid have been used, but tend to 
be slow in response to changes in 


MATERIAL FLOW 








VL 









temperature setting. Specia] heat 
transfer oils are now available for 
use at desired temperatures. In 
either case, the controls on the 
cylinder, head, and die should be 
able to hold temperatures within a 
range of +2° F. 

In general, single thread, fuylj- 
flight screws with a compression 
ratio of 1.5:1.0 have given satisfac. 
tory results. A “metering” type 
screw with a compression ratio of 
2.5:1.0 has also been used success. 
fully. Severe surging or pulsation 
can usually be eliminated by circu- 
lating a liquid through the screw 
at a controlled temperature between 
300 and 350° F. While temperatures 
below 300° F. can be used success- 
fully in some cases, the extrusion 
rate may be decreased below this 
temperature. Extrusion screw tem- 
peratures above 400° F. may lead to 
premature fluxing of the resin parti- 
cles on the feed thread and thereby 
obstruct the flow of granular ma- 
terial from the hopper. 

Machines in which the screw tem- 
perature is not controlled often re- 
quire cylinder and head tempera- 
tures in excess of 600° F. to obtain 
the necessary resin plasticity at the 
die. Controlled screw temperatures 
generate more frictional heat and 
thus reduce the requirement for 
heat conduction from the cylinder. 
In some cases, operation at cylinder 
temperatures as low as 450° F. is 
possible. Typical extrusion condi- 
tions for fluorothene resins of vari- 
ous melt viscosities are shown in 
Table I. The actual temperature 
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Fig. 1—Heating of guider pin in fluorothene extruder (see text, p. 555) reduces cegree of 
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Fig. 2—-Nomograph which permits quick determination of the weight of 
fluorothene resin per 1000 ft. of tubing or wire insulation 


control settings will vary for the ex- 
truder used, the die size, and the 
rate of extrusion. These controls 
should be adjusted to give the 
proper compound temperature at the 
die. 

Cooling of the jacketed throat 
section of the extruder is generally 
unnecessary. Low-pressure steam 
may be used in cases where prema- 
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ture fluxing tends to occur in the 
rear threads of the screw. Cold- 
water circulation tends to cause 
packing of granular material in the 
rear threads of the screw. 

Surging can be minimized by the 
use of a breaker plate with % or “6 
in. diameter holes and one or more 
40- or 80-mesh screens. A 40/80/100 
mesh screen pack between the screw 





500 








- 400 
— 300 f\ 
7 p ’ 
200 o 
: ‘fl r 
q Fi 2 
toe? ol r 
4 ; 
“Ee c 
i a c 
PP 50 GPs 
“~ Efe af 
2 F gi 
tte Si. 
= «t 
af er 
a £20 ay 
F oF 
- & SE 
~ r 2 
we 5b 
w& tL 3 6 
SE 
wo E10 « 7 
E =F 
2 8 
¥ L 
C ae) 
‘ 10 
¥ r 
F b 
E 3 
Pe P 
- 20 
hunf 
2 25 
$:16.67 W FT./ MIN. 
» 


Fig. 3—Value from Fig. 2, transferred to the above nomograph, 
gives ft./min. of wire coating speed for extruder output (R) 


nose and breaker plate has been 
useful in reducing roughness caused 
by poor pigment dispersion. 


Wire Insulation Extrusion 


Standard extrusion techniques re- 
quire certain modifications in the 
production of small diameter, thin 
wall fluorothene-coated radio, air- 
craft, and telemetering wires for 
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Fig. 4—Design for a die for extruding flat fluorothene film. Adjustable 


lip and heat control assure minimum variations 
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Fig. - 5—Effective quenching is obtained by extruding fi rothene 
film onto a polished roll through which cold water is 


culated 


E» ysion 


high te 
restrict 
couplec 
develoy 
high re 
in low 
ever, | 
hot-str 
peratul 
sive st 
to incr 
extrude 
this tul 
leaves 
viscosit 
method 
lems a 
speeds 
ally in 
manual 


T 


THICKNESS —-MILS 





sh ha a Medd i) A I he eee. T ae i a a ae 


7 


8 
i) 

ICio 
PLACE 
LINEAR 


THE E) 


Fluorot! 








high ter 


restrictiv« 


coupled 
develops 
high res 
in low 

ever, fi 
hot-stre 
peratur* 


sive stra 


extrude 


this tube 
leaves th 
viscosity 


method: 


lems are 


erature applications. The 
effect of small area dies, 
‘th the available pressure 

by the screw, requires 
temperatures and results 
.al melt viscosities. How- 
rothene can be readily 
hed at its extrusion tem- 
without introducing exces- 
n. It is possible, therefore, 


to increase the die size appreciably, 


an oversize tube, and pull 


down onto the wire as it 


1e die. A higher final melt 


is maintained by this 
guider pin centering prob- 


» virtually eliminated, and 


speeds of wire coating are materi- 
ally increased. A crosshead with 
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preferred in this method of insulat- 
ing wire. The self-centering spider 
and short land die used in the “hot- 
stretch” wire coating of nylon is not 
satisfactory for fluorothene extru- 
sion. The high viscosity of this poly- 
mer, as compared with nylon, opens 
the possibility of weld lines forming, 
with resultant weak points in the 
extruded product. 

Tubing dies and guiders with flat 
land lengths of 1% to 1 in. are gener- 
ally used in the draw-down method 
to prevent roughness on the interior 
and exterior surfaces of extruded 
fluorothene tubing. The land length 
depends to some extent on the resin 
velocity through the die. In general, 
the shorter the land length, or the 
greater the extrusion rate, the 
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higher must be the die and guider 
temperatures in order to prevent 
roughness. 

Since the guider pin is heated 
only by conduction from the cross- 
head proper, it may actually be 
cooled by the resin flowing over it 
and thus tend to roughen the inside 
of the extruded tubing. Raising the 
head or front cylinder temperature 
will overcome this problem but may 
lead to excessive viscosity degrada- 
tion. However, if the guider is made 
large enough to insert a resistance 
wire heater wrapped around in- 
sulated stainless steel tubing as in 
Fig. 1 (p. 552), the guider can be 
heated independently, thus allowing 
lower cylinder and head tempera- 
tures. With this method, using a 1.5- 
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Fig. 6—Nomograph for estimating weights and extrusion speeds of fluorothene film 
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Table Ii—Typical Fivorothene Flat Film Extrusion Conditions 





Screw: 


Screens: 

Throat temperature: 

Rear cylinder section temperature: 
Front cylinder section temperature: 
Die adapter temperature: 

Die lips temperature: 


Draw-down distance (die to quenching roll): 
Thickness reduction (die to finished film): 


Metering type, 2.5/1.0 over-all com- 


pression ratio, heated with circulat- 


ing oil at 300 to 350° F. 
40 and 80 mesh. 
Neutral 
450 to 480° F. 
500 to 530° F. 
520 to 540° F. 
580 to 600° F. 
0.5 to 1.0 in. 
10/1 to 20/1 





in. electrically heated extruder and 
a “metering” type oil-cooled screw, 
it has been possible to extrude a 
fluorothene polymer with an initial 
viscosity of 15 megapoises at 445° 
F., at rear and front cylinder tem- 
peratures of 450° F., a head tem- 
perature of 520° F., a die tempera- 
ture of 520° F., and a material tem- 
perature at the die of 550° F. The 
fluorothene insulation was drawn 
down from a 0.700-in. diameter die 
to a final diameter of 0.075 in. (10- 
mil wall) on No. 16 stranded wire. 
Final resin viscosities of 3.5 to 4.5 
megapoises at 445° F. were ob- 
tained as compared to values of 1.0 
to 2.0 megapoises normally found 
when a heated guider pin is not 
used. 

Two nomographs, Figs. 2 and 3, 
(p. 554) have proved useful in the 
design of fluorothene extrusion dies 
and in calculations of extrusion 
weights and speeds for any wire or 
rod size and extruder capacity. Fig- 
ure 2 permits quick determination 
of the weight of fluorothene resin 
per 1000 ft. of tubing or wire insula- 
tion for given outside and inside 
diameters, or for solid rod (ID=O). 
In the example shown, a 10-mil wall 
of insulation was desired on a No. 
20 A.W.G. (32-mil) conductor. This 
gives a resin weight of 1.2 lb. per 
1000 feet. Transferring this value to 
Fig. 3, the example illustrates that 
an extruder delivering 5 lb. per 
hour would coat this wire at a speed 
of 70 ft. per minute. 


Film Extrusion 


Fluorothene can be extruded as 
flat film by slight modifications of 
the methods used in the produc- 
tion of insulation, rod, and tubing. 
Close temperature control is im- 
perative at all stages of the process, 
particularly at the die lips. As in in- 
sulation extrusion, a_ controlled 
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screw temperature is recommended 
for optimum operating conditions. 
Minimum variation in film thickness 
is assured by maintaining a uniform 
temperature across the width of the 
die. It is also advisable to provide 
additional control of the film thick- 
ness through some method of ad- 
justing the die opening. Figure 4 il- 
lustrates an end-feed die containing 
one adjustable lip and adequate 
heating facilities (p. 554). 

Typical flat film extrusion condi- 
tions, using a 1.5 in. extruder, are 
given in Table II. These conditions 
may vary somewhat for other types 
of extruders or screw designs. 

Since fluorothene is crystalline in 
nature, rapid cooling or quenching 
of extruded film is important. 
Fluorothene film which is quenched 
rapidly will have many small crys- 
tals, as evidenced by a high degree 
of clarity and optimum flexibility, 
toughness, and impact resistance. 
Slow cooling allows time for the 


\ ae 


formation of spherulites < 
large to cause scattering of light, 


This results in poorer clarity and 


harder, more brittle materia]. 
While quenching can be accom- 
plished by extruding directly into 
water, it has been found that fluoro- 
thene does not adhere to chilled 
metal surfaces and that effective 
quenching can be obtained by ex- 
truding onto a polished roll through 
which cold water is circulated. Fig- 
ure 5 (p. 554) shows a quenching 
system of this type. The point of con- 
tact with the quenching roll should 
be as close to the die as possible, 
both to minimize wrinkling and to 
decrease width, to prevent spread- 
ing, and to maintain high gloss. The 
rubber snubbing roll should be 
shielded from die heat, or cooled 
separately, to prevent embossing, 
The nomograph of Fig. 6 is very 
helpful in estimating film weights 
and extrusion speeds for fluorothene 
films of given thickness and width. 
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POLYTRIFLUOROCHLOROETHYLENE 


by J. A. JUPA* 


ONVENTIONAL extrusion ma- 

chines, with certain modifica- 
tions, may be employed for Kel-F 
plastic if they are capable of reach- 
ing the required temperatures and 
have adequate heat controls. The 
machine should be adjusted for op- 
eration at relatively slow screw 
speeds in the range of 2 to 10 r.p.m. 


Screw and Die Design 


The surface of the screw liner and 
dies should be chromium-plated 
steel, high-grade stainless steel, or 
Duri-nickel. Screws and cylinders 
should be smooth and well polished. 
Clearances between the screw and 





* The M. W. Kellogg Co. ; 
References were prepared by the editors. 


cylinders should be as close as pos 
sible, preferably less than 0.005 in. 
on either side. 

A screw with full flights and shal- 
low depths between the flights and 
having a compression ratio between 
150 and 250% has been found to 
serve satisfactorily for extruding 
Kel-F. Great depths do not allow 
for uniform heating. 

The general approach to die de- 
sign for extruding Kel-F is to a 
range the inside volume so that the 
inventory of material is held to a 
minimum. Usually a long land 
the neighborhood of 1 to 2 in. is Te 
quired for extruding polytrifluoro- 
chloroethylene rod and tube. Ifa rod 
is being extruded, the die fice can 
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Du Pont’s Teflon and M. W. Kellogg’s 
Kel-F, the fluorocarbon “‘wonder’’ plastics 
—are offered in any form you require. Pre- 
cision fabricated by an experienced organi- 
zation in a modern plant with the finest 
specialized equipment for fast, low- 
cost production 

Investigate these new materials that can- 
not be attacked by any chemical (excepting 
molten alkali, metals and fluorine at elevated 
temperatures). That are non-contaminating. 
Have zero moisture absorption. That are 
the finest known electrical insulating 
materials especially for high frequency ser- 
vice. That are serviceable from —110° F. 
to 500° F. without change in electrical, 
chemical or mechanical properties. That are 
extremely anti-hesive, tough, long wearing. 


Chemelec Tefion "Alloys’’—In addition to 
pure fluorocarbon products, United States 
Gasket Company also produces many dif- 
ferent Teflon ‘Alloys’ or mixtures with 
other materials such as glass, ceramics, 
metals, graphite, carbon, quartz, Alnico, 
silicate, asbestos, etc., to provide engineered 
solutions to specific service requirements, 
such as, greater hardness, wear resistance, 
dimensional stability, anti-friction qualities, 
permanent magnetism, dielectric or con- 
duction properties. 


Cementable Teflon has a specially pre- 
pared surface on one or both sides of the 
sheet which permits permanently cementing 
with any commercial adhesive to metal, 
glass, wood, fibre, asbestos, plastics, leather, 
ceramics. Write for Catalog No. MI-443. 


Solderable Tefion—Chemelec ‘“Multi-Bond’’, 
metal faced Teflon permits bonding and 
hermetic solder sealing of this dielectric 
material to metal components. Metal fac- 
ings include practically all the ferrous and 
non-ferrous metals, the ferro-magnetic 
group and the precious metals. Catalog 
No. MI-424. 
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Fig. 1—Cross-head die for extruding Kel-F rod, tubing, or wire coating 


be made approximately 10 to 15% 
over the rod size. 

In order to concentrate the high- 
est temperature at the exit portion 
of the die, the die bushing is ex- 
tended beyond the die head for a 
distance of 2 to 3 inches. A band 
heater is then placed on the ex- 
tended die bushing for controlling 
the heat independently in this zone. 
This type of design will permit ex- 
posure to high temperatures for a 
short period of time. See Table I for 
typical extrusion temperatures. 

Although the cross-head die (Fig. 
1) can be used for rod, tubing, or 
wire coating, a straight in-line die 
(Fig. 2) should be considered if ex- 
tended production runs are contem- 
plated on rod and tubing. If the in- 
line die is used, the number of spider 
legs should be reduced to a mini- 
mum. Two spider legs can be used 
satisfactorily; however, some die de- 
signers prefer three spider legs for 
additional rigidity. 

The use of screens and breaker 
plates is not generally recommended 
because Kel-F has a sufficient melt 
viscosity to create the necessary 
back pressure; also, experience has 





Table |I—Typica! Extrusion Machine 
Temperatures, °F. 





Extended die bushing 600 to 650 
Die block 550 to 575 
Front end of barrel 500 to 550 

450 to 500 


Hopper area 
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Fig. 2—Straight in-line die is recommended for long production ryns 








Table li—Suggested Die Dimensions 











14g to ' in. Wy to 1% in. 
A*—Land length, inches 2 in. 2 to 3 in. 
B*—Mandrel diameter, O. D. 3 times nominal inside diameter 
C*—Die bushing, I. D. 0.180 to 1.50 in. 1.50 to 3.75 in. 
* The letters A, B, and C refer to the same locations of these letters shown in the schematic drawings 
Figs. 1 and 2. 


Tube size, O. D. in inches 





shown that excessive degradation of 
material occurs in this region. 


Orientation 


Kel-F, being a true thermoplastic, 
can be drawn down from a die hav- 
ing dimensions considerably greater 
than the finished part. Drawn-down 
ratios from 1 to 1 to as high as 12 
to 1 have been used. 

The selection of die dimensions 
(Table II) for a particular applica- 
tion depends to a great extent on the 
end use of the extrusion. If great 
strength is wanted in a longitudinal 
direction, a high degree of orienta- 
tion will be desirable. If strength is 
wanted in all directions, with a 
minimum shrinkage on exposure to 
higher temperatures, it is desirable 
to extrude the section as close to the 
finished dimensions as possible. Nor- 
mally, in trying to approach a sec- 
tion with a minimum of orientation, 
the die bushing I.D. and the mandrel 
O.D. are made approximately 20% 
greater than the nominal size. It has 
been found, when extruding close to 





Table Ili—Typical Extrusion Rates 





O. D. Wall Rate 








in. in. __ft./min. 
Tubing 0.170 0.014 20 
Tubing 0.500 0.040 6 
Rod 0.125 25 to 30 
Rod 0.500 4to5 





or slightly greater than the nominal 
size, that production rates are usU- 
ally lower and there is greater difi- 
culty in controlling the tubing size 
and tolerances. 


Take-off 


Standard take-off mechanisms 
may be adapted for use with Kel-F, 
but the belt material must be cap 
ble of withstanding temperatures 
from 400 to 550° F. for short perioes 
of time. The extruded profi'e may be 
placed on a take-off belt at 4 dis- 
tance of approximately 8 to 10 = 
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from the die. Air cooling will give a 
more crystalline section which will 
be translucent in color; water cool- 
ing will usually give a transparent 
section that is more amorphous in 
character. Typical extrusion rates 
for rod and tubing (Table III, p. 558) 
range from 4 to 20 ft./minute. 


Extrusion Over Wire 


The most common technique for 
applying Kel-F plastic to wire is by 
the tube-on method. Either a verti- 
cal or a horizontal set-up with a 
cross-head die may be used, but the 
vertical arrangement is usually pre- 
ferred. The wire is brought in from 
the top of the die and then down 
through the cross-head die, in the 
direction of a cooling water tank 
which may be on the floor, through 
a series of pulleys and back onto a 
capstan reel. 

There are certain advantages in 
the vertical arrangement over the 
horizontal. Since the plastic cone 
(“D” in Fig. 1) is quite long (from 
14 to 18 in.), the entering problem 
may be less severe. The length of the 
cone is to a great extent determined 
by the die size; the larger the die 
orifice, the larger and longer the 
cone. 

Number 22-7-30 silver-plated wire 
is recommended for use with Kel-F. 
This wire has approximately 4% by 
weight of silver plated on its surface. 
It has been found that some degra- 
dation of the material occurs when 
it is directly exposed to hot copper 
during extrusion. 

For extrusion of Kel-F over wire, 
a cross-head die should be used with 
an extended die bushing, the exten- 
sion being approximately 2 in. be- 
yond the die block. With this ar- 
rangement it is possible to attach a 
band heater and control the heat 
along the land of the die very close- 
ly. A die bushing which has an I.D. 
of 0.500 in. and a mandrel with an 
O.D. of approximately 0.300 in. with 
a 1%- to 2-in. land should be satis- 
factory. The clearance should gradu- 
ally increase to approximately % in. 
toward the bottom of the mandrel. 

It is desirable to design the man- 
drel so that an internal heater (40 
to 60 w.), approximately % in. out- 
side diameter and equal to or greater 
than the land length, can be in- 
serted. The lead wires can be car- 
ried from the heating element back 
through the mandrel to the outside 
of the die. When the internal heater 
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is used, control should be such that 
equivalent heat is applied to the in- 
side and outside surfaces of the 
plastic layer in the land area. The 
extended die bushing should be 
heated to between 600 to 650° F., the 
die block itself should be held in the 
neighborhood of 550 to 575° F. 

By the use of this tube-on tech- 
nique, Kel-F plastic can be extruded 
at the rate of 100 to 200 ft./min., de- 
pending on the equipment and con- 
ditions. A method of testing the NST 
of the wire samples is described in 
U. S. Army Signal Corps Specifica- 
tion, MIL-W-12349. 
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NYLON* 


Ry YLON is the generic name for a 

group of thermoplastic materials 
defined chemically as polyamides. 
They are characterized generally by 
extreme toughness, strength, heat 
resistance, and abrasion resistance. 
The several different types of nylon, 





though related, differ in chemical 
composition and have different heat 
resistance, solvent resistance, flexi. 
bility, and fluidity at processing 
temperatures. The compositions 
used for extrusion are listed jp 
Table I, p. 562. 

The relationship of melt viscosity 
and temperature for Zytel 101 and 
31 are shown in Fig. 1. The density 
of molten Zytel 101 at extrusion 
temperatures is shown in Fig. 2, p, 
562. 


Extrusion Equipment 


A typical extruder for nylon resin 
(see Fig. 1, p. 540, in the section on 
the extrusion of polyethylene; the 
same type of extruder is used both 
for nylon and polyethylene) usually 
has these features: 

1) Electrically heated barrel. 

2) Metering-type screw, with 
sudden compression. 

3) Screen and breaker plate. 

In the process, the granulated ma- 
terial is fed to the hopper, conveyed 
forward by the screw, and melted 
by the heated barrel; the molten 
resin is then forced through the die. 

A breaker plate and screens may 
be used to filter out possible con- 
tamination. 

Barrel and Heating Equipment— 
Long barrels are desirable for the 
extrusion of nylon because they 
provide greater heat-transfer area 
to facilitate melting of the resin. 
The ratio of the length of the barrel 
* This article was prepared by  Polychemicals 


Dept., E. I. du Pont de Nemours & Co., Inc. 
Redeceness were prepared by the editors. 
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Fig. 1—Relationship between temperature and viscosity for two types of nylon material 
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| Table I—Nylon Molding Powders (listed in order of heat-resistance) ment. can be 
The thermocouples indicate the ly sup! 
| Extrusion temperature of the barrel, which js a coar' 
| ; Code es temperatures Remarks not necessarily the temperature of operat 
Zytel 101 500 to 600 Most heat-resistant and most rigid nylon; oe i ae For <a increas 
high fluidity at extrusion temperature measurement o¢ the resin tempers by the 
Ss ture, stock thermocouples should be plished 
Zytel 105 500 to 600 Black composition with excellent weathering used. These measure the tempera- which 
characteristics; comparable to Zytel 101 in ture of the resin in the melt stream one on 
general properties but are not used as controls. Thus, 
Zytel 31 450 to 550 More flexible, more moisture-resistant than the control instruments can be ad- | 
Zytel 101 justed to give the desired melt Dryit 
Zytel 33 450 to 550 Heat-stabilized Zytel 31 temperature. Stock thermocouples ders a 
Zytel 63 450 to 550 Extrusion grade of flexible type; flow should be constructed with thermal posure 
characteristics comparable to conventional insulation from the metal barrel atmosp! 
thermoplastics wall. One method is to use a Teflon sorptior 
Zytel 69 450 to 550 Comparable to Zytel 63, with superior re- ht as shown oe Ei, 3. oe a 
sistance to flexural fatigue e hopper section of the barrel moldins 
should be cooled by a water jacket. than 0. 
| It should be cooled sufficiently to the mac 
| prevent the molding powder from conditic 
| 0.990 -— : renee sticking to the throat of the hopper. ' preheat 
| | | The Screw—A screw of the me- at a te 
| | tering-type, with sudden compres- for at 
anne SE ae ORS | sion, as shown in Fig. 4, is recom- should 
. mended for the extrusion of nylon. the hop 
> ihistiieei dan | This is a constant-pitch screw, di- sible, at 
| s vided functionally into three sec- about 1 
"970 + a per. Th 
> | The feed section receives the pow- ered be 
= | der from the hopper and conveys it Exces 
i m, seule I meta 1 ee forward along the barrel, where it lon mol 
° | is melted. The channel of the screw can cal 
| | is deepest in the feed section. (See Ta 
The compression section is merely Nylon 
0.950 —__—— --Iaseierniieansniietia te a transition from the feed section to the resi 
a F oT wie ™ 99 ~~ the metering section. The transition kept cl 
LLM 2 SP ARP ee usually takes place over about one- pelletizi 
Fig. 2—Density of a molten nylon resin at extrusion temperatures quarter turn as an involute com- processi: 
pression. maintair 
The last four flights of the screw Wire- 
, 3 o—— %"— comprise the metering _ section. sulation 
, 2 7/6" A This section pumps the melt at a applied 
x Vp "-20NF oe — "4" —+ uniform rate and generates suffi- very thi 
| | | cient pressure to force it through the 1600 ft. / 
‘ TEFLON die. The channel is shallowest in this suitable 
- 2 INSULATION section. thicknes 
‘ The dimensions shown in Fig. 4 possible. 
| Je 2S i are recommended for typical condi- a primai 
| %” DA ‘ 5 s tions, and should not be regarded between 
“ < as optimum for all extrusion opera- tained | 
| 3 S tions. If unusual requirements are to resistanc 
Fig. 3—Stock thermocouple for measuring temperature of molten nylon resin in the be met, it may, of course, be neces- larger y 
melt stream uses sleeve of Teflon to give thermal insulation from the metal barrel wall sary to modify this design. For ex- dictates, 
ample, when extruding through a best. Th 
| die that offers exceptionally high extrusior 
| to its diameter should be greater The barrel in the typical extruder resistance and requires the genera- ‘or nylon 
| than 12:1. for nylon (or polyethylene) shown tion of great pressure, the operation 46. 
Some extrusion operations involv- in Fig. 1, p. 540, is usually divided would be made easier by using 4 Figure 
ing nylon resin require tempera- into two to four heating zones. More screw of shallower channel than in- and die 
tures as high as 600° F. Conse- than four heating zones are rarely dicated. with ny] 
quently, electrical heat is preferred. needed, even in the largest ma- Screen and Breaker Plate— shown in 
Oil heat is not practical in this tem- chines. The temperature of each Screens are used to filter cut any the head 
perature range. zone is regulated by a_ separate foreign matter that may en‘er the or band 
F~trusion Nylon 
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reens as fine as 150-mesh 


hopper 
can be ued. Fine screens are usual- 
ly suppo: ted by a breaker plate and 
a coarser screen. In some extrusion 
operations, it may be desirable to 
increase the back pressure created 


by the die. This may be accom- 
plished by the use of a screen pack 
which consists of several screens, 
one on top of another. 


Extrusion Operation 

Drying—All Zytel molding pow- 
ders are hygroscopic and the ex- 
posure of some types of nylon to the 
atmosphere can result in the ab- 
sorption of sufficient moisture to im- 
pair the extruded product. The 
molding powder should contain less 
than 0.38% moisture when fed to 
the machine. In order to insure this 
condition, the powder should be 
‘ preheated in a circulating air oven 
at a temperature of about 175° F. 
for at least 3 hours. The powder 
should be moved from the oven to 
the hopper in as little time as pos- 
sible, and should be warm (at least 
about 120° F.) when fed to the hop- 
per. The hopper should be kept cov- 
ered between loadings. 

Excessive moisture content in ny- 
lon molding powder being extruded 
can cause frothing and bubbles. 
(See Table II, p. 566.) 

Nylon may be reused—provided 
the resin is not decomposed and is 
kept clean—by re-extruding and 
pelletizing it. At all times, when 
processing, the moisture must be 
maintained at the 0.28% level. 

Wire-Coating—As a primary in- 
sulation on small wire, nylon can be 
applied at very high speeds and in 
very thin coatings. A rate of over 
1600 ft./min. has been achieved with 
suitable take-off equipment, and a 
thickness of as little as % mil is 
possible. When nylon is applied as 
a primary insulation, good adhesion 
between nylon and wire can be ob- 
tained by preheating the wire by 
resistance or radiant heating. For 
‘arger wire, or where equipment 
dictates, horizontal operation is 
vest. This method is used for the 
*xtrusion of polyethylene as well as 
nr nylon and is shown in Fig. 9, p. 
d 

Figure 5 illustrates a crosshead 
and die assembly for coating wire 
with nylon. A typical crosshead is 
shown in Fig. 6. The temperature of 
‘ne head is controlled by cartridge 
or band heaters and by an auto- 
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SUGGESTED DIMENSIONS OF SCREW 


























Depth of Feed Depth of Metering Width 
Diameter (D), Pitch (P), Section (h,), Section (h) of Land (w), 
inches inches inch inch inch 

1% 1% 0.220 0.055 0.125 
I” \"”% 0.240 0.060 0.150 
2 2 0.280 0.070 0.200 
2” 2’ 0.320 0.080 0.250 
3% 3% 0.360 0.090 0.325 
3% 3%” 0.380 0.095 0.350 
4” 4 0.420 0.105 0.450 
6 6 0.480 0.120 0.600 

















Fig. 4—Metering-type screw with sudden compression, for extruding nylon, is function- 
ally divided into three sections. Channel of the screw is deepest in the feed section 
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BREAKER PLATE CROSSHEAD 


Fig. 5—-To achieve smoother coating and better adhesion, crosshead for coating wire 
with nylon incorporates vacuum arrangement that pulls flowing cone of nylon close to die 



































Fig. 6—Typical crosshead for extrusion of nylon is closely temperature-controlied 


matic control instrument. Vacuum 
is applied between the wire and 
guider tip to pull the flowing cone 
of plastic close to the die. In this 
way, a smoother coating is achieved, 
and adhesion is improved. Dies sim- 


ilar to that shown in Fig. 7 are used. 

The annular space between the 
guider tip and the die, at the point 
where the molten nylon is extruded 
upon the wire, should have a width 
of five to eight times the desired 
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Fig. 7—Die for extrusion of nylon can be used for coating wire or extruding tubing 
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| EXTRUDER “CATCH PAN 


TO REGULATED AIR SUPPLY 


Fig. 8—Small diameter tubing is produced by horizontal extrusion into a quench bath 


thickness of the coating on the wire. 
Since the wire passes through the 
head faster than the molten resin 
is fed to it, the thickness of the 
layer of nylon is reduced as it is 
being deposited on the wire. Thus 
the thickness of the coating is con- 
trolled by both the output rate of 
the extruder and the wind-up speed 
of the wire. 

The wire is frequently spark- 
tested for breaks in the insulation 
between quench bath and take-off. 

Tubing — Small-diameter nylon 
tubing is produced by the method 
shown in Fig. 8. The tubing die is 
the same as the die shown in Fig. 7. 
The operation consists of a horizon- 
tal extrusion into a quench bath. 
The tubing enters the bath through 
a horizontal pipe set below the wa- 
ter level. This pipe should have an 
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Fig. 9——Opening of die for extruding 
nylon shapes must not be too large 


I.D. approximately that of the O.D. 
of the nylon tube being produced. 
With larger pipe, too much water 
will enter the pipe, and cause diffi- 
culties in starting the operation. Air 
under regulated pressure is intro- 
duced into the tubing through the 
guider tip. This makes possible the 
production of a variety of sizes and 
wall thicknesses with a single die. 
Diameter and wall thickness are de- 


termined by size of die, ae 


screw and take-off, and 
air introduced. _—" 

Extrusion vertically 4 
into a water bath has been gucpess. 
ful only when arranged so that the 
water inside the tube is maintaine 
at about the same level as the 
outside the tube. Applicati aa 

e jon of air 
to keep the tube from co. 
causes blowouts between the die and 
the water-bath because of the fly. 
idity of the Zytel. 

Shapes — Extrusion vertically 
downward is generally used to make 
shapes of nylon. It is especially im- 
portant to bring the surface of the 
quench bath as close to the die as 
possible, in order to freeze the shape 
before the fluidity of the nylon per- 
mits it to be distorted. Usually the 
temperature of the die is kept at 
about 60° F. above the melting 
point of the nylon until the resin 
has started to flow through it. Then 
the temperature of the die is low- 
ered to not more than 10° F, above 
the melting point. The melting point 
can be approached even more close- 
ly, provided that flow is not inter- 
rupted by freezing. 

Figure 9 shows a typical die for 
a nylon shape. Die design depends 
on the shape, but a drawdown of 15 
to 1 is average. Usually the die will 
have to be tried and modified sev- 
eral times before the desired shape 
is obtained. The die opening must 
not be too large, because the mate- 
rial delivered is very fluid. Nylon 
compositions of higher viscosities 
(such as Zytel 63) can be extruded 
into shapes using conventional hori- 
zontal take-off equipment. 

Film—All commercial types 0! 
nylon molding powder can be ex- 
truded as film by using the die de- 
veloped by Du Pont for this pur- 
pose, (The same type of die can be 
adapted to the extrusion of poly- 
ethylene as well as nylon and is 
illustrated in Fig. 10, p. 546, in the 
section on extrusion of polyethyl- 
ene). 

In the extrusion of film, the me 
chine and die should be preheate¢ 
to the temperature range recom: 
mended for extrusion of the par 
ticular composition (Table |, p. 562). 
After extrusion is begun, the tem 
peratures can be adjusted ntil de- 
sired flow properties are © tained. 

The method of handling the film 


varies with the type of nylon ae 
cause of variations fluidity, 
-y¥trusion 
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Fig. 10—In the extrusion of film from more fluid types of nylon materials, quench 


bath is arranged so that the water level is maintained within about 1 in. of the die 
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Fig. 11—More viscous and slower setting types of nylon molding powder are extruded 
as film directly onto a cooled casting roll placed as close to the die as is possible 





Table Il—Symptoms and Possible Causes of Trouble in Extrusion of Nylon 








Symptom Possible Cause 

a) Moisture in powder; should be dried 

b) Improper screw 

c) Temperature too high (nylon may decompose and 
bubbles discolor) 


d) Temperature too low (entrapped air causes bubbles) 
e) Screw speed too high; faster than melting capacity 
f) In case of wire-coating: wet material being coated 








a) Improper screw 


surging of flow 


b) Temperature too low 


c) Screw speed too high; faster than melting capacity 





strength of the molten film, and 
crystallization characteristics. The 
extrusion of the more fluid types 
such as Zytel 31 and 101, and modi- 
fications thereof, is illustrated in Fig. 
10. These types are extruded into 
a water quench bath. The bath must 
be so arranged that the water level 
is maintained within about 1 in. of 
the die. Since the bath is so close to 
the die, it is necessary that the for- 
mer be so constructed and sup- 
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ported that there will be no ripples 
on the surface, and so that if any 
ripples are caused by the film they 
will not be reflected by the tank 
sides. 

The flexibility and transparency 
of nylon film are affected by chill- 
ing rate. Quenching in cold water 
tends to make the film more trans- 
parent and flexible, while hot water 
makes it more opaque and stiff. This 
sensitivity to temperature of the 
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Fig. 12—Suggested design for chill 
roll for the extrusion of nylon film 


quench water makes it necessary 
that the bath have good circulation 
to prevent the development of |o- 
calized areas of hot water that will 
cause streaks and spots on the sheet. 
At the same time, however, this cir- 
culation must not cause impinge- 
ment of streams of water on the un- 
cooled film. At this stage, the nylon 
is so fluid that any strong move- 
ment of water will cause wrinkles 
in the film. 

The nylon is pulled by a pair of 
driven rubber rolls. The rate at 
which these rolls are turning with 
respect to the rate at which the film 
is extruded will control the caliper. 

Following the pull rolls is an edge 
slitter. Trimming is necessary to re- 
move the slightly heavier section at 
the edges. This permits a smooth 
wind-up. Winding may be accom- 
plished on either axial- or surface- 
type wind-up roll. 

The more viscous and slower set- 
ting types of nylon molding pow- 
ders, such as Zytel 63 and 639, 
develop a tacky surface when ex- 
truded into a water bath. For this 
reason, they are extruded onto a 
chill roll as illustrated in Fig. 11. 

The cooled casting roll should be 
as close to the die as possible. A 
suggested design for this roll is 
shown in Fig. 12. The relationship 
of the speed of the driven chill roll 
to that of the extruder determines 
the caliper. This film must also be 
trimmed. 

Cleaning Zytel from extruder parts 
is usually accomplished by blow 
torch and wire brush, using care not 
to burn the metal. 

After the extruder has been shut 
down, the screw is removed from 
the barrel. While the screw is stil! 
hot, it is scrubbed with a wire brush 
and copper mesh. This operation 's 
facilitated if, when shutting down 
the extruder, the screw is allowe¢ 
to turn for a short time after th' 
resin supply is cut off. Thus the 
screw can force the remaining resi” 
toward the front of the extruder. 
and thereby purge itself. 

With heat still on the rel, a 
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‘ube brush wrapped with 

mesh is pushed in and out 
barrel several times. More 
( mesh is then added, and the 
br 's used again. This procedure 
is ated until the barrel shines. 
Ali < over the hopper will gener- 
ally »ermit good visual inspection 
of the barrel. The boiler-tube brush 
shoul. have the same diameter as 
the in de of the barrel, in order to 
fit it closely. The face of the barrel 
can be cleaned with a wire brush 
while the machine is still hot. 
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TETRAFLUOROETHYLENE* 


pxTRUSION of Teflon fine powder 

compounded with organic extru- 
sion aids to form a paste is used for 
the production of thin-wall tubing, 
tape, wire insulation, and other 
shapes. This simple, rapid, and ver- 
satile process is shown diagrammati- 
cally in Fig. 1. 

The paste composition has much 
better extrusion characteristics than 
the standard molding powder, and 
can be forced through small orifices. 
In extrusion, the paste-like com- 
pound is preformed under light 
pressure (about 100 psi.) and 
placed in a ram-type extruder; then 
the composition is squeezed by a 
ram through a forming die. The ex- 
trusion aids are volatilized (at 200 
to 575° F.) and the end-product is 
finished by sintering and quenching. 

This process offers the following 
advantages over other techniques: 
1) the production of thin flexible 
extrusions is possible; 2) the speed 
of the operation is limited only by 
the rate at which the extrusion aids 
can be volatilized and the tubing 
sintered; and 3) the extrusions have 
higher dielectric strength and lower 
permeability than those made from 
granular Teflon. 

Major uses of the process are tape 
(0.002 to 0.0060 in. thickness) ; thin- 
wall tubing (0.005- to 0.060-in. wall 
thickness); and thin-wall wire in- 
sulation (0.010- to 0.050-in. wall 
thickness). 

two forms of Teflon fine powder 
have been developed to meet the re- 
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‘afluoroethylene 


quirements of the process. Teflon-6 
is used in the extrusion of tape, tub- 
ing, irregular shapes, and wire in- 
sulation with wall thickness above 
about 0.020 inch. Teflon TE-3109 was 
developed specifically for the extru- 
sion of wire insulation with a wall 
thickness of less than 0.020 inch. 

Teflon fine powder should be 
completely free-flowing when it is 
blended with the extrusion aid. If 
the powder becomes compacted dur- 
ing shipping and storage, lumps 
should be broken and screened, so 
that all of the powder can be used 
for extruding. 


Preparation of Compound 


The addition of extrusion aids to 
Teflon fine powder provides compo- 
sitions which can be extruded at 
relatively low pressures. Those 
which volatilize readily, without 
leaving a carbon residue, are pre- 
ferred. A recommended extrusion 
aid is naphtha,’ in a concentration 
of 17 to 19% by weight. White oil, 
such as Diobase No. 30, has also 
been used, but it requires a higher 
temperature and a longer time to 
volatize. 

The extrusion aid is poured into 
the Teflon powder and the mixture 
is tumbled slowly in sealed contain- 
ers for 15 to 20 minutes. Properly 
compounded Teflon is a white, free- 
flowing, somewhat fluffy powder. 
Unless used immediately, the com- 
pounded Teflon should be stored in 
sealed containers. 





1 VMP naphtha of specific gravity 0.735 to 0.749; 
boiling range 194 to 248° F. 


To prepare the preform, a quan- 
tity of the composition is compacted 
in a cylinder of such dimensions 
that it will clear the walls of the 
extrusion cylinder by about Me inch. 
Any preform cylinder having a 
smooth surface and capable of with- 
standing 200 p.s.i. pressure will be 
suitable. Its length should be at 
least twice the desired length of the 
preform, since the compression ratio 
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Fig. 1—Diagram of set-up for extru- 
sion of Teflon, showing position of 
preform in cylinder before and after 
application of pressure by ram 


of the Teflon composition is about 
2.25: 1. 

A weighed quantity of the com- 
position is placed in the preform 
cylinder and compacted, either with 
hand pressure or by mechanical 
means. The compacting pressure is 
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Fig. 2——Conical preform. This type of 
preform is preferred when extruding 
charge-on-charge of tetrafluoroethylene 


not critical; 30 to 200 p.s.i. is ade- 
quate. 

The resulting preform is a thick, 
paste-like product, which can be 
smeared between the fingers into a 
film. Since one of the ingredients 
volatilizes from the preform quite 
rapidly, it is recommended that pre- 
forms be made up only as required. 
A conical preform as shown in Fig. 
2 is advantageous in extruding 
charge-on-charge. 


Extrusion Operation 


The equipment used for the ex- 
trusion of tubing from compounded 
Teflon (Fig. 1) consists of a ram, a 
mandrel over which the ram travels, 
a cylinder, a die, and a supporting 
frame. No mandrel is used for the 
extrusion of tape. For wire insula- 
tion, a wire guide replaces the man- 
drel and extends into the extrusion 
die. The material of construction is 
not critical, but stainless steel or 
brass are recommended to avoid 
rusting. 

The ram can be activated by com- 
pressed air, by a hydraulic system, 
or by mechanical means. Since 
there is only a slight variation in 
pressure as the extrusion progresses, 
any of these devices will provide an 
essentially constant rate of extru- 
sion. However, a mechanical jack 
of the screw type is preferred for 
extrusion of wire insulation. The 
working pressure will vary over a 
wide range, depending on equip- 
ment design and the product de- 
sired, but equipment capable of 
providing pressure of 10,000 p.s.i. 
should be adequate for most appli- 
cations. 

When a mandrel is used, it should 
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be fixed and rigid for good center- 
ing of the tubing. The mandrel and 
cylinder can be straight or tapered 
at the approach to the die; for 
greater capacity, the mandrel should 
be tapered. A taper of 15° from the 
center line is recommended for 
small-diameter tubes; 30° from the 
center line for larger tubes. The 
taper angle for the die should be 
the same as that for the mandrel. 
When wire insulation is extruded, 
it is recommended that the taper 
angle of the die be about 15° from 
the center line so that excessive 
pressure will not be developed. 

The length of the land in the die 
will vary, depending on the size of 
the article. It should be long enough 
to prevent curling or swelling of the 
extruded piece. For example, a 1-in. 
land is satisfactory for tubing of 
%4-in. diameter or smaller; for 
larger tubing, lands up to 6 in. in 
length are required. 

Figure 1 shows the position of the 
preform in the cylinder before and 
after the application of pressure by 
the ram. Usually no heaters are re- 
quired, since the extrusion process 
can be done at room temperature. 
In the case of wire covering, or 
when very smooth surfaces are de- 
sired, it is sometimes advantageous 
to use a heater on the die to supply 
heat of 175 to 195° F.; thermostatic 
control is not needed. 

The extrusion process is carried 
out batchwise. The machine must be 
stopped after each operation, and 
opened to insert the next preform. 


Putting a new preform on ‘op of the 
remaining slug in the ext der will 
cause no trouble in most <ases, ]f 
the preform must be spit to fit 
around a mandrel, care must be 
taken to prevent the formation of 
bubbles in the seams of the final 
tubing. 

The cylindrical preform is de- 
formed into a cone and a non-uni- 
form flow pattern results. To sim- 
plify the flow conditions, the ram 
can be provided with a tapered face 
parallel to the die face, and the pre- 
forms of Teflon composition can be 
made with conical ends as shown 
in Fig. 2. These preforms then have 
no initial deformation, and bonding 
problems arising from adjacent pre- 
forms are largely eliminated be- 
cause of controlled flow conditions. 

As noted above, the pressure re- 
quired for extrusion will vary, de- 
pending on machine design and 
processing conditions. Greater pres- 
sures are required if the concentra- 
tion of extrusion aid is low, if the 
taper angle of the die is large, if the 
land below the orifice is long, and 
if the ratio of the diameter of cylin- 
der to product is large. If possible, 
design conditions should be such 
that pressure will be held to a mini- 
mum. 

The product as it leaves the ex- 
truder is flexible, ductile, and fairly 
strong. It can be handled readily 
without collapsing, tearing, or 
breaking. However, the major por- 
tion of the extrusion aid evaporates 
from the tube in a few hours at room 





Table |—Properties of Thin-Walled Tubing Extruded From Teflon 











Property Tube size, in. Value 
O.D. 1.D. 
Tensile strength, 73° F. Vy Ye 2000-3000 p.s.i. 
Elongation, 73° F. Ve 6 400% 
Burst strength, 73° F. Wy 3% 500 p.s.i. 
Wy % 1000 p.s.i. 

Dielectric strength 0.062 0.032 6000 v. (1% hr.), 3000 v. (182 hr.) 
Dielectric constant 0.062 0.032 2.0-2.1 
Volume resistivity 0.062 0.032 10° ohm-cm. 
Power factor 0.062 0.032 0.0005 
Chemical resistance all sizes inert to almost all chemicals 


Permeability to conc. HCl, 


and solvents’ 


35 days at 50 psi. 1.000 0.955 0.7 g./100 sq. in./day 

10 days at 100 p.s.i. 1.000 0.940 0.2 g./100 sq. in./day 
Flexibility Vy ly —90° F. 
Moisture absorption all sizes 0.00 
Weather resistance all sizes no effect 


1 Teflon attacked only by molten alkali metals, and fluorine at high temperatures. 


2 Corrected to 1 mil. 
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ENGINEERING... 
The Basis of QUINN-BERRY Service 


When you consult Quinn-Berry for molded plastics, a 





competent, experienced engineering staff tackles your re- 


quirements right in the planning or blueprint stage. From 





that point to the finished product, your molded plastics are 
under the supervision of these Q-B engineers every step of 


the way. And these steps include precision mold-building in 
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temperature, leaving a much weaker 
product. Consequently, the drying 
and sintering steps, whether batch- 
wise or continuous, should be car- 
ried out soon after the extrusion 
step. 


Removal of Volatiles 

The tubing, tape, or wire insula- 
tion from the extruder is processed 
in two steps. First it is heated at a 
temperature in excess of 212° F. to 
remove the volatiles. Temperatures 
only slightly higher than 212° *. are 
used for thick cross-sections, where- 
as temperatures up to 575° F. can 
be used for thin walls (such as 15 
mils). Then the extruded shape is 
sintered at 720 to 750° F. 

Removal of volatile ingredients 
from the extrusion compound should 
be performed at a rate slow enough 


of infra-red heat reduces the time 
substantially. The optimum times 
for any particular shape can be de- 
termined only through experimental 
runs. 

Volatilization and sintering op- 
erations on tubular goods and tape 
should be carried out in such a man- 
ner that the Teflon is free to shrink. 
This shrinkage is caused by a re- 
laxation of stresses introduced dur- 
ing extrusion, and by reduction in 
volume resulting from removal of 
part of the extrusion compound. As 
much as 40% shrinkage, most of 
which occurs in the machine direc- 
tion, may be expected. 

With wire insulation, a _ similar 
reduction in volume occurs; how- 
ever, because of the restraining ac- 
tion of the wire core, the shrinkage 
is primarily in a radial direction. 





Table Il—Properties of Thin-Walled Wire Insulation Extruded From Teflon 








Property Conditions Value 
Dielectric breakdown 0.015-in. wall; short-time; 6000 v. no failure 
Power factor D150-54T; all frequencies <0.0005 
Dielectric constant D150-54T; all frequencies 2.0 to 2.2 


Insulation resistance 


0.015-in. wall; 500 v. d.c.; 1 min. 


25,000 to 100,000 
megohms/1000 ft. 


Surface resistivity D257-46 3.6 X 10° megohms 

Low-temperature conditioned at —65° C.; 5 turns around no failure 
flexibility ¥g-in. mandrel; 6000 v. 

Upper service tem- conditioned at 250° C.; 5 turns around no failure 
perature 1g-in. mandrel; 6000 v. 

Heat-aging 1 week at 250° C.; 0.015-in. wall; no failure 

short-time; 6000 v. 
Abrasion resistance MIL-7-5438; aluminum oxide; grit >36 in. of tape 
traced 


Chemical resistance 


Weather resistance 
Flammability 





1See footnote 1, Table I 


all temperatures up to 250° C. 


exposure in Florida 


inert to almost all 
chemicals and 
solvents’ 
no effect 
does not burn 





to prevent bubbling. With naphtha 
as the extrusion aid, less than 5 min. 
is required for small tubing; up to 
10 to 15 min. for large tubing with 
walls about 30 mils, or 15-mil wire 
insulation; and as much as 30 min. 
for cross-sections of % inch. The 
additional time required for sinter- 
ing each of these examples to vola- 
tilize the last traces of the extru- 
sion aid (time to heat up and to 
fuse) is approximately the same as 
that required for volatilization when 
the heat source is hot air. The use 
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The fact that there are only two 
directions, rather than three, in 
which the Teflon is free to shrink 
makes wire-coating a more delicate 
operation than the extrusion of tape 
or tubular goods. In order to permit 
greater freedom for shrinkage of the 
Teflon during the wire-coating op- 
eration, the wire guide is extended 
well into the tapered section of the 
die, and the die is so designed that 
the insulation is tubed onto the 
wire. Thus the insulation is loose 
on the wire when leaving the die. 


This permits the ins ‘ation { 
shrink axially to some ©. ent dur. 
ing the volatilization an: sintering 


In the laboratory, lengtiss of tyb- 
ing up to 100 ft. have been « 
coiled loosely, and sintered batch- 
wise in air ovens. In commercial op. 
erations and for wire insulation, a 
continuous process is more desir- 
able. For flexible shapes, a long, yer- 
tical, hot-air oven is satisfactory. In 
the first section, next to the ex- 
truder, the volatiles are flashed off 
In the second section, the Teflon js 
sintered. The length of each of these 
sections will depend on the thick- 
ness and on the desired speed of 
production. For rigid shapes, a set- 
up that will conserve head room, 
but which, at the same time, will 
handle continuous lengths of 10 to 
20 ft. is more desirable. 

Considerable development work 
has been carried out on the use of 
infra-red heat in the sintering step. 
Teflon transmits some of the infra- 
red rays; consequently, the portion 
of the rays reaching the inner sec- 
tions of the extruded Teflon pro- 
duces internal heating. This is more 
efficient than convection heating 
with hot air. When infra-red heat 
is used, both the outer and inner 
sections of the Teflon reach the 
sintering temperature much more 
quickly. 

When naphtha is used, care should 
be exercised in the design of the 
oven system. Sufficient ventilation 
should be provided so that the con- 
centration of naphtha remains be- 
low 0.9% by volume. Also, exposed 
electrical heaters should be avoided, 
since the ignition temperature of 
naphtha is approximately 450° F. 
and the heaters for the sintering 
section operate above this tempera- 
ture. 


Properties of Extruded Teflon 


One of the large applications for 
this extrusion process is flexible 
tubing. The properties of sintered 
tubing are given in Table I. These 
properties, plus the low permea- 
bility, chemical inertness, and wide 
range of service temperatures ID 
herent in Teflon, indicate that this 
tubing should find general applica- 
tion in chemical plants and labora- 
tories as rigid pipe, larg°- and 
small-diameter tubing, an‘ pipe 
lining. The high dielectric strength, 
low power factor and ectric 
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constant, and excellent heat resist- 
ance make it valuable as flexible 
sheathing for cables, as slip-on in- 
sulation for hook-up wire, and as 
sleeving insulation for resistors. 

Properties of wire insulation made 
by this extrusion process are given 
in Table II. This insulation has high 
dielectric strength, is free of pin- 
holes, has excellent dielectric prop- 
erties, and can be used continuously 
at temperatures up to 500° F. 

An excellent grade of electrical 
tape is made by this process. The 
tape is translucent, is essentially 
free of pinholes, and has very low 
permeability. This tape is giving ex- 
cellent performance as wire insula- 
tion, and in diaphragms and pack- 
ing. 

Fillers can be incorporated into 
the composition to increase strength 
and rigidity. These fillers, of course, 
should not decompose at the sinter- 


ing temperature. Some examples— 
in addition to pigments—are mica, 
asbestos, fibrous glass, carbon black, 
metals, and inorganic oxides. Load- 
ings as high as 25% by weight have 
been found to extrude satisfactorily. 
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RIGID AND NON-RIGID VINYLS 


by B. HOLLAND* 


HARACTERISTICS' of vinyl 

chloride resins alone are such 
that their practical application for 
extrusion would be restricted. How- 
ever, their areas of usefulness may 
be greatly expanded through co- 
polymerization or physical mixing 
with modifiers. This, in general, in- 
creases flexibility and toughness, 
and lowers softening temperature. 
In this way vinyl chloride extrusion 
compounds can be prepared which 
will serve over the range from a 
rigid to a highly flexible product. 

Although plasticization may be 
used to define rigid and non-rigid 
vinyl compounds, it is more com- 
mon to classify them on the basis 
of Shore Durometer “A” hardness. 
Materials with a hardness of over 
100 are thought of as rigid while 
those below 100 would typify elas- 
tomeric or non-rigid materials. In 
addition to the inherent properties 
of the compound itself, the dimen- 
sions of the specific end product 
would contribute to the ultimate 
flexibility of the part. 

Both rigid and non-rigid vinyl 
extrusion compounds contain such 
additives as stabilizers to prevent 
degradation of the resin during 
processing or on outdoor exposure; 
lubricants to minimize sticking; and 








* Development Laboratories, Bakelite Co. 
References were prepared by the editors. 
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pigments for the desired color. In 
addition, fillers may be employed to 
improve light stability, increase ex- 
trusion rates, and change surface 
characteristics. As filler concentra- 
tion increases, gloss of the extruded 
surface decreases, and a matte fin- 
ish is ultimately obtained. On the 
other hand, where filler content is 
low, extremely high gloss may be 
imparted to extruded surfaces as it 
leaves the die by means of instan- 
taneous high-heat exposure. This 
technique is commonly referred to 
as flame polishing. Stainless steel or 
chromium-plated tool steel is com- 
monly employed for dies. Long die 
lands are not recommended for the 
extrusion of contours of small cross- 
sectional area. 


Rigid Vinyls 


Rigid vinyl extrusion compounds 
are usually formulated with low to 
medium molecular weight vinyl 
chloride or vinyl chloride acetate 
resins. Their inherent strength, 
flame resistance, and dimensional 
stability make them useful for such 
extruded products as chemical pip- 
ing, insulation ducts, furniture edg- 
ing, and lighting louvers. They may 
also be extruded into sheet for sub- 
sequent forming into such articles 
as chemical-resistant liners and 
containers. 





Single- or twin-scre\ extruders 
may be used to process “igid vinyl 
extrusion compounds. In ‘he case of 
the single-screw extrudcr, screw 
temperature must be controlled 
carefully by means of cireulating 
steam, oil, or other medium.! When 
formulations containing medium 
molecular weight vinyl chloride. 
acetate copolymers are used, tem. 
perature of the screw should be of 
the order of 230 to 280° F. With 
compounds containing vinyl chlo. 
ride resin, screw temperatures of 
350 to 380° F. are generally re 
quired. Rigid vinyl extrusion com- 
pounds usually develop sufficient 
back pressure to obviate the neces- 
sity for fine screen packs. Screen 
sizes as fine as 60-mesh may be em- 
ployed with these compounds, but 
generally a 20- or 40-mesh screen 
will be adequate. Table I shows the 
typical range of extrusion conditions 





Table I—Typical Rigid Vinyl 
Extrusion Conditions (°F.) 





Back cylinder 280 to 360 
Front cylinder 300 to 360 
Head 310 to 365 
Die 320 to 410 
Screw 230 to 380 
Resin at die 350 to 420 





for processing rigid vinyl com- 
pounds in single-screw machines. 
‘The lower values of the ranges in- 
dicated should be used for com- 
pounds based on vinyl chloride-ace- 
tate copolymers, while the higher 
values are applicable to vinyl chlo- 
ride resin-based compounds. The 
compound temperature at the die is 
perhaps the most important. Since 
all of these conditions may not be 
achieved by a specific extruder, set- 
tings should be adjusted for each 
machine in order to achieve the 
proper compound temperature and 
product quality. 

When twin-screw extruders are 
used for extruding rigid vinyl com- 
pounds, the factor of compound 
temperature remains of prime im- 
portance. This can be regulated by 
controlling feed rate where screw 
temperature control is not possible. 
Otherwise, the extrusion conditions 
shown in Table I may be applied te 
twin-screw extruders. The com- 


BEES > to pre- 
1 Proper screw temperature control ser nt 
vent the generation of excessive frict : ’ 
and promotes the necessary thorough g- 
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molders exclusively, with press capacity 


/ ounces and complete toolroom facilities. 
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PLASTICS, IN 1118 W. JACKSON BLVD. 
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It’s no accident that Vogt vinyl extrusions are better... 
they’re designed to be! And Vogt custom service is com- 
plete—from the first analysis of your needs to the prompt 
delivery in volume of the precision-made product. Here 
are six reasons why Vogt extrusions will save you money: 


S Points of Superiority 


Voxt’s facilities include a modern research department, 
a complete experimental department, and experienced 
production and quality control departments. Thus you 
can be sure that the latest and most efficient materials 
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Custom Service 
... Fast Delivery 


DESIGN Vogt engineers will carefully design 
the extrusion best suited to your job. 


COMPOUND DEVELOPMENT Our 
plastic laboratory will develop a compound to meet 
your most exacting requirements. 


COLOR MATCHING Our color matching 
experts will quickly match any color or shade with 
the greatest accuracy. 


DIE CONSTRUCTION Without delay, our 
die shop will construct a perfect die. 


SAMPLES Our sample department will rush 


a sample to completion for your approval. 


FAST, QUALITY PRODUCTION Our 
production department will make volume deliveries 
of uniformly high quality extrusions in record time. 


and processes will be employed; that samples will meet 
your needs for color, finish, hardness, heat and light 
stability, volatility, flexibility, toxicity and migration; 


that accurate compounding, production, testing and 
checking will result in final extrusions that meet speci- 
fications exactly. 

Whether you require tubings, rods, bindings, welt- 
ings, or special shapes, it will pay you to consult Vogt. 


THIS 75-YEAR OLD FIRM SERVES THESE INDUSTRIES: 








Transporiution + Refrigeration « Toys « Building 
Agriculture +« Chemical « Furniture 


=> VOGT MANUFACTURING CORP. 
100 Fernwood Ave., Rochester 21, N. Y. 
Detroit Sales Office: 630 Lycaste Ave. 
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ments with regard to ser on packs 
for single-screw extrusior are also 
applicable. 


Non-Rigid Viny/; 

A great percentage of nonrigid 
vinyl compounds are used in ex- 
truded jacketing and insulating ma- 
terials in electrical applications 
They also have found wide use in 
gaskets, hose and _ tubing, stair 
treads and vacuum cleaner parts, 
belting, and edging. These com- 
pounds are usually formulated with 
high molecular weight vinyl chlo- 
ride or vinyl chloride-acetate res- 
ins. In these compounds, the plas- 
ticizer component is of primary 
importance in determining proper- 
ties of the end product. Such factors 
as marring, dielectric strength, re- 
silience, extraction, and stiffness are 
affected by type and amount of plas- 
ticizer. Properties such as clarity, 
color, weathering, and chemical re- 
sistance may also be enhanced by 





Table Il—Typical Non-Rigid Viny! 
Extrusion Conditions (°F.) 








Back cylinder 290 to 320 
Front cylinder 300 to 340 
Screw 90 to 130 
Head 300 to 360 
Die* 300 to 390 
Temperature at die 325 to 385 
* Die temperature dependent on surface gloss de- 


sired. 





the selection of the proper plasticizer 
formulation. 

The non-rigid vinyl compounds 
may be extruded in single- or twin- 
screw machines similar to those 
used for rigid products. Non-rigid 
formulas are not so critical with re- 
spect to screw temperature control 
as the rigid materials. Water, oil, or 
other media may be used as the 
screw coolant in extruding non- 
rigid vinyls, and screw tempera- 
tures in the range of 90 to 200° F. 
are satisfactory for these com- 
pounds. When dry blends are ex- 
truded, higher frictional heat should 
be developed to ensure proper flux- 
ing and screw temperatures should 
be reduced to 50 to 110° F. In gen- 


eral, higher screw temperatures 
tend to promote higher extrusion 
rates, though often at the expense 


of the quality of the extrusi 
Both a breaker plate and » "ee" 
pack are recommended fo 
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facilities include all 


These smartly designed, handsomely finished The complete 


knobs have the style and appeal of custom 
work, yet are standard items, offered without 
mold cost on large or small runs. These 
knobs are available in a variety of striking 


finishing operations even to hot stamping and 
painting, enabling you to have, if required, 
custom variations of these standard designs 


at moderate tooling cost. These.modern facili- , 





colors, and many aye produced in matched ties also make possible top-quality production 
sets of different sizes. Electronic knobs are at lower costs. If your product requires stand-, 
designed with molded hole, or with brass or ard or custom knobs, it will pay you to con- 

s tact ROMER , ; 


aluminum inserts. 


OMAR experienced design and 
production engineers are available 
to assist you with your custom 





molding requirements . . . whether 
to precision or commercial toler- 






O SEND FOR FACILITIES BROCHURE 


ROMAR PLASTICS, INC. 


St. Charles, Illinois 


ances. Send prints or specifications 
for prompt advice and quotation. 








i3'1 EB. Main Street 


Phones: St. Charles 6571 


Chicago EStebrook 8-5499 


REPRESENTED BY: 
MULAY SALES 


C IHlinois INDUSTRIAL PRODUCTS 
St. Louis, Missouri 


GERALD WILSON SALES 
Jackson, Michigan 


GEORGE L. DWYRE & ASSOC. 
Sheboygan, Wisconsin 


PAUL D. AARON 
Port Washington, N. Y. 


PRODUCTION SERVICES 
Cincinnati, Ohio; Ft. Wayne, Ind 


J-H ELECTRONIC SALES CO 
Towson, Md.; Jenkintown, Pa 
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DIEMOLDING SPECIALIZATION 









BENEFITS Zoe/ 


If you have a thermosetting plastics problem, we'd like a 
chance to solve it for you. Our complete, modern plant is set 
up exclusively for compression, transfer and plunger type 
molding, and our experience dates back to 1920. 


An ideal Central New York location permits overnight deliv- 
eries to all major industrial centers of the East. Our technical 
“know-how” and equipment are at your service. . . . Write 
today for the Diemolding story. 


Specialists in molded cooking utensil components and 
electrical insulation parts. 


DIEMOLDING CORPORATION 
CANASTOTA, NEW YORK 


Duplicator @ Pantograph @ Rotary Head Miller @ Day and Night 
Operation @ Complete Tool Room @ Heat Treat @ Lathes 





Electroformed 
molds for 
plastisols 


Industrial and 
Consumer Products 


Manufacturers of both industrial and con- 
sumer products are enthusiastic users of 
molds made by Plastiplate Co. Regardless 
of how small or how large your product 
may be, Plastiplate molds accurately repro- 
duce the most intricate design and detail. 
What’s more, Plastiplate molds can be de- 
livered complete with all necessary jigs and 
fixtures, ready for immediate use. Molds 
plated with a special release alloy are op- 
tional. 


Starting from your models or designs, 
Plastiplate constructs your waxes, masters 
and dies, then delivers as many complete 
molds as you need . . . all uniform. 


Rotational Casting Plastiplate can sup- 
ply you with closures for all types of ro- 
tational machinery used in vinyl casting as 
well as necessary fixtures for slush molding. 


Plastiplate also specializes in electroplat- 
ing small plastic pieces such as buttons, 
beads and novelties—any color—any finish. 
Ask for details. 





Send for information today 
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9 HOLMES AVE., SOUTH RIVER, N. J. 


N. J. Phone: SOuth River 6-2770 
N.Y. Phone: ORchard 4-5621 













rigid vinyl extrusion. In neral, a 
20-, 40-, and 80-mesh Screen pack 
or an equivalent combinai on js suf- 
ficient. Finer screens may be used 
for maximum smoothness. Table [| 
outlines the typical extrusion eon- 
ditions for non-rigid vinyl com. 
pounds. Since there is such a wide 
range of these products, this table 
is necessarily quite general. The 
lower side of the temperature 
ranges shown applies to compounds 
with a Shore Durometer “A” hard- 
ness of 60, and the higher tempera- 
tures apply to materials up to a 
hardness value of 100. 


Extrusion Rate 


Extrusion rate is influenced by a 
great number of factors, such as 
machine size, geometry of end prod- 
uct, screw temperature, screw 
speed, type and size, and lubricant 
concentration in the compound. Ma- 
chines with a 2%-in. diameter 
screw can be expected to extrude 
at the rate of 70 to 100 lb./hour. 
This rate will increase as screw di- 
ameter is increased. 

Experiments have demonstrated 
that the use of a hopper drier with 
non-rigid vinyl compounds will also 
increase the extrusion rates for a 
given size machine. This is accom- 
panied by desirable benefits of im- 
proved surface appearance and di- 
mensional control. 

Perhaps the greatest advantage of 
these vinyl compounds lies in the 
fact that they may be extensively 
modified through the addition of a 
great number of ingredients and 
through the manipulation of extru- 
sion conditions. This is the princi- 
pal reason why vinyl extrusion 
compounds are finding use today in 
a tremendous number of diversified 
applications. 


References 
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Thermoplastic Sheet Forming 


MATERIALS 


ORMING of thermoplastic sheet 

plastic is the oldest phase of the 
plastics industry. Sheets of pyroxo- 
lin, the first thermoplastic produced 
as sheet, were being vacuum formed 
40 years ago; patents issued as far 
back as 1896 covered machinery for 
shaping thermoplastic sheets; the 
first horseless carriages made use 
of formed thermoplastic sheets. 

Up to about 1952, however, there 
were only three, and possibly four, 
plastics sheet materials available to 
the vacuum forming field.- Total 
consumption at that time was ap- 
proximately 2 million lb. per year. 


*Auto-Vac Co. 
Referenees were prepared by the editors. 









by ROBERT L. BUTZKO* and E. BOWMAN STRATTON, jp: 


By 1955, there were 18 types of plas- 
tics sheet materials available and the 
estimated total consumption was 
about 49 million lb. per year, broken 
down somewhat as follows: rigid 
and plasticized vinyl copolymers— 
12 million lb.; cellulose acetate bu- 
tyrate and cellulose acetate—11 mil- 
lion lb.; styrene copolymers—16 
million lb.; all others—10 million 
pounds. 


Types of Materials 


Because of variations in properties 
of plastics sheet materials, even 
within categories, fabricators con- 
sidering the selection of a sheet for 
a given application should investi- 
gate with suppliers such factors as 
outdoor weathering; light, moisture, 


Eye-appealing ladies’ handbags and men's wallets are fabricated from sheets of elasto- 
meric vinyl formed into three-dimensional patterns by straight vacuum forming 


Courtesy Original Plastics 
* . 
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and dimensional stability; flamma- 
bility; impact and tensile strength: 
and other physical properties, 

The following paragraphs describe 
in general terms the most widely 
used types of plastics sheet materials 
presently used in forming processes 
and list briefly the fields in which 
they are being or may be used, Ma- 
chinery and methods for sheet form- 
ing, as well as specific techniques, 
are dealt with in the two succeed- 
ing sections of this chapter. 

Polyethylene is important to the 
sheet forming field because of its 
low cost as well as its great versa- 
tility. There has been little develop- 
ment of procedures with this mate- 
rial because it has been scarce until 
1954 and because sheets thicker than 
0.005 in. have been rare until just 
recently. Polyethylene is now being 
successfully printed, but, because 
of its inertness to solvents, acids, 
and caustic solutions, it must be 
pretreated! to achieve abrasion-re- 
sistant printing. Control of printing 
on polyethylene during the forming 
process is quite difficult except for 
highly specialized applications. In 
addition, polyethylene is not a trans- 
parent material although there have 
been claims that eventually clear 
polyethylene will be available. 

The major uses for polyethylene 
should develop as follows: food 
packaging, both wet and dry; con- 
tainers; container snap-on lids; ma- 
terials handling trays and shipping 
carton separators; protective hous- 
ings for machinery; refrigerator drip 
pans; toys; etc. 

Styrene copolymers have jumped 
to relatively high volume consump- 
tion since they first appeared on the 
market in 1952. They are the lowest 
cost materials in the rigid sheet field 
but they are not yet available in 
transparents. Largest volume is g0- 
ing into the refrigeration field. 

In order to develop a high pol- 
ished finish, extruders have con- 
tinuously laminated transparent ori- 
ented styrene film 0.001 to 0.003 in. 
thick onto the extruded sheet. To 
develop decorative treatments, the 
film is being printed by rotog:avure 





“Treating Polyethylene for Pati St 
Bloyer, MoperN Prastics 32, 105 (Jul; 
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(|: :0Se Vacuum Forming Equipment 


fo Maximum Economy - Efficiency - Flexibility ! 


AUTOMATION in vacuum forming rigid, semi-rigid and flexible thermoplastic sheet reaches its 
optimum in Formvac equipment. Five standard deep draw and drape machines including single 
and double table models are the nucleus of Formvac’s coordinated vacuum forming “‘production 
line’ —from compounding to finished product with minimum labor, lower power consumption 
and higher production rate. 

FoRMVAC combines the best of original European plastics processing equipment design with 
extensive American facilities for research, engineering development, manufacturing and service. 


Complete SYNCHRONIZED Push-Button Operation 


1. SAVE ON POWER: The Formvac heater 

is ‘‘full-on’’ only when directly over the sheet. 

: r F Heater moves away, cuts to one-quarter power 

fi i GGa: ita ; coe ‘ automatically during entire idling time. Uses 
Bi & S888 Sean £8 ng OB | | 30% to 70% less power. 
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2. PRESET AUTOMATIC OPERATION: 
Shorter heating and cooling cycles . . . heating, 
forming, cooling, blow-off, stripping—all pre- 
set to occur automatically, 


ee 


3. EXCLUSIVE IMPROVED CLAMPING 

Fool-proof cam action locks the clamping 
frame to give uniform pressure on all edges of 
the material, compensating automatically for 
all sheet thicknesses. 


FLEXIBLE 


DESIGNING: Formvac equipment can be customized to meet any 
vacuum forming requirements or any multiple processing production 
line specifications. You are invited to take advantage of Formvac 
laboratory and engineering facilities. 


== STANDARD SIZES OF FORMVAC MACHINES ——— 


Meximum Maximum 
Maximum Depth of Depth of 
Type Modei Molding Area Draw Drape 


Single-Table Gl 24" x 36” 14” 12” | : ioe 
Single-Table G5 40” x 60” 22"' a INATED 


H uf 7 al iz | 
Single-Table Gé 48° x72 22 20 | PRODUCTION SYSTEM! Continuous Plastic Compound- 
Twin-Table 2G5 40" x 60” aa" —- ing « Sheet Extrusion Equipment + Sheet Extrusion Dies « 
i 





ne 


FORMVAC — A COMPLETE COORD 


Twin-Table 2G6 48” x72" 22"! 20"' Sheet Take-Off Equipment « Sheet Laminating Equipment 

« Sheet Cutting Equipment « Automatic Feeding and Unload- 
ing « Vacuum Drape and 
Deep Drawing Equip- 
ment « Sheet Testing 
Equipment 
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For further information, demonstration ap- 
pointments, sales or engineering service write: 
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Courtesy Regal Plastic Co. 





Major outlet for vacuum forming technique is in the production of hundreds of thousands 
of refrigerator inner door liners; glossy high-impact styrene sheet is generally used 


prior to laminating. The laminating 
and preprinting treatments increase 
the cost of the materials from 6 to 
10 percent. 

Because these materials are easily 
available in a wide range of ex- 
truded thicknesses from 0.010 to 
0.180 in., the fields of application are 
tremendously broad; they include 
refrigeration, appliances, furniture, 
kitchen accessories, window fittings, 
displays and display accessories, 
containers, toys, etc. 

Cellulose acetate is most com- 
monly used in packaging where 
clarity is desired. Until 1953, there 
were few cellulose acetate formula- 
tions that were satisfactory for 
vacuum forming. The resins were 


Vacuum formed in one piece from tough 
butyrate sheet, colorful sports hats 
are shatterproof and light in weight 


Courtesy Eastman Chemical Products, Inc. 
' 
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too hard to permit good forming by 
the light pressures obtainable in that 
process. Newer formulations gained 
immediate acceptance in the produc- 
tion of formed blisters, bubbles, and 
transparent containers. The thinner 
gages of cellulose acetate—up to 
0.015 in—form very well in both 
shallow and deep draws. Over 0.020 
in. acetate becomes quite critical in 
deep drawing. 

Clarity of cellulose acetate, as 
well as the wide range of transpar- 
ent and opaque colors obtainable, 
make it highly useful in the trans- 
parent packaging field and in con- 
tainers, toys, games, pharmaceuti- 
cals, displays, etc. 

Flexible vinyl copolymer sheets, 
prior to the upsurge of vacuum 
forming, were processed primarily 
by roller embossing and embossing 
by hydraulic pressure. Both of these 
methods were limited, however, in 
the depth of embossed detail pos- 
sible. Vacuum forming permits em- 
bossed detail in depths up to % 
inch. 

Vinyl copolymer sheets have de- 
veloped into relatively large volume 
use in place mats, bath mats, mate- 
rials for wallets and women’s hand- 
bags, Halloween masks, doll faces, 
book covers, upholstery materials, 
and automotive door panels. 

Rigid vinyl copolymers were the 
first to be used for preprinted form- 
ing applications. The calendering 
process by which the sheet is pro- 
duced, permits close control of strain 








uniformity. For this rea: vinyl js 
still the major resin bein used for 
producing sheet for use ; hin wall 
preprinted applications. 

The rigid vinyls are ex llent for 
deep drawn application; as they 
hold together well on vertical wall 
sections. Thin and heavy gages han- 
dle equally well and wil! reproduce 
sharp detail. 

Rigid vinyls are available as 
transparent materials only after they 
have been processed by planishing. 
Their use in formed transparent 
packages is, therefore, limited, due 
to the higher materials cost. 

These materials are being used in 
increasing quantities in Christ- 
mas and advertising displays, food 
packaging, containers, relief maps, 
toys, photographic accessories, flo- 
rist applications, and many others, 

Cellulose acetate butyrate has 
been available for some years; how- 
ever, prior to 1952, the method of 
processing the sheet was expensive 
and its use was limited. Now that 
sheet is being produced by extru- 
sion, the popularity of the material 
has grown tremendously. Butyrate 
has excellent drawing characteris- 
tics in thicknesses from 0.010 up to 
0.125 inch. It is noted for its clarity 
and its freedom from blushing on 
deep draws and in narrow radii. 
The heavier gages are being tested 
for outdoor use with excellent re- 
sults. It is available in a wide range 
of colors. Butyrate sheet is being 
widely used in transparent packag- 
ing, decorative containers where 
high polish is important, helmets, 
toys, signs, letters, and displays, pre- 


Multi-color Christmas display is pre- 
printed in distortion and then drape 
formed to register colors in position 


Courtesy Auto-Vac Co 
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Courtesy Steiner Plastic Mfg. Co., Inc. 


Two halves of carrying case for port- 
able Dictaphone are made from styrene 
copolymer sheet by the “pressure with 
male helper plug” forming method 


printed and not. It is being tested 
for license plates, picture frames, 
and as a covering material for toilet 
seats and shoe heels. 

Cast acrylic sheet materials are 
formed in large quantities; however, 
their use with conventioual vacuum 
forming equipment is limited. 

Extruded acrylic, straight poly- 
styrene, and oriented polystyrene 
are growing in importance among 
fabricators. They are finding their 
place in the lighting fields, outdoor 
sign applications, limited packaging 
uses, and advertising displays. 


Polystyrene acrylonitrile rubber 
blends exhibit extreme toughness 
and high impact, both of which 
properties are stumbling blocks to 
forming by atmospheric pressure. 
Most of the forming techniques used 
with these materials do not lend 
themselves to conventional vacuum 
forming equipment. Fabricators us- 
ing these materials design and build 
special equipment to produce spe- 
cific products employing plug and 
ring, slip and ring, and swedging 
techniques. 

There are many other sheet mate- 
rials which show promise but have 
not yet been sufficiently explored. 
Polyester sheet, particularly when 
used laminated with other materials, 
has great possibilities in spite of the 
inherent problems of forming by 
light pressures. Fluorocarbon sheet 
has important physical properties, 
particularly in its high heat and 
chemical resistance; however, little 
experimental work has been con- 
ducted to date. Rigid polyvinyl chlo- 
ride is still somewhat a rarity, but it 
has excellent heat resistance, impact 
strength, and weathering properties. 
Nylon films and sheets are being 
tested in order to develop formula- 
tions especially designed for the 
forming processes. The newer poly- 
ethylene formulations with greater 
rigidity and heat resistance should 
increase the scope of forming appli- 
cations once they are available and 
the designers have had a chance to 
develop new products. 


MACHINERY AND METHODS 


HE various methods by which 

plastics sheet materials can be 
formed will be discussed below. The 
materials themselves were reviewed 
in the foregoing section and tech- 
niques of forming will be dealt with 
in the third section of this chapter. 


Vacuum Forming Machines 


Of these methods, vacuum form- 
ing accounts for the production of 
the majority of the thousands of jobs 
now being turned out by sheet form- 
ing. In this process, heating and 
forming take place in one machine, 


which may be manually or auto- 
mati ally controlled. After the sheet 
is heated, a vacuum removes the 


air {rom between it and a mold, and 
atmospheric pressure forces the 
Sottened sheet against the mold. 


Thermoplastic Sheet Forming 


The vacuum system of such ma- 
chines consists of a vacuum pump 
and reservoir tank. The pumps are 
of the high capacity type rather than 
the high vacuum type, and deliver a 
vacuum of about 28 in. of mercury. 
Both rotary and piston type are used 
with equal success. In the higher 
capacities, water-cooled pumps are 
required. The tanks are of large 
capacities and, together with the 
pump, are engineered to provide 
adequate recovery rate for a par- 
ticular size of machine. When several 
machines are installed in one plant, 
a central vacuum system is usually 
used, piped to the individual ma- 
chines. This reduces the cost of the 
individual machines and saves space. 

The development of accurately 
controllable high-temperature heat- 


ers has been a major factor in the 
recent rapid growth of vacuum 
forming. Methods of heating by 
steam, hot water, hot oil, and infra- 
red lamps have been used but have 
been generally discarded for sev- 
eral reasons. Most of these methods 
of heating are too slow or result in 
spotty heating and consequent poor- 
quality formed pieces. 

Present commercial machines em- 
ploy heaters using electrical resist- 
ance wire in some form. Heaters 
have been made with Nichrome 
resistance wire encased in fibrous 
glass tubing and cloth to produce a 
mat type heater, which provides 
uniform heat, but cannot exceed 700 
to 800° F. since the glass will crys- 
tallize at higher temperatures. These 
heaters, while satisfactory in the 
past, cannot compete in the high 
production requirements of the 
present day; because of the com- 
paratively low temperatures avail- 
able, heating cycles are too slow. 
For example, 0.100-in. thick high- 
impact styrene sheet requires over 
100 sec. to heat using a mat type 
heater; present-day heaters will ac- 
complish the same purpose in ap- 
proximately 40 seconds. 

Many new machines employ heat- 
ers using enclosed tubular type 
elements. These completely sealed 
units have exceedingly long life 
since the elements are not exposed 
to humidity, dust, mechanical abra- 
sion, or fumes from the plastics 
sheets being heated. The design of 


Most vacuum forming machines are 
equipped with their own vacuum 
pump and tank; installations requiring 
a large number of machines, how- 
ever, may use one central source 
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Unequai spacing of tubular heating elements for vacuum forming machine is necessary in 


order for the heater fo produce a uniform temperature on the plastic sheet being formed 


the heater is not uniform, but is 
worked out to compensate for heater 
travel, cold air flow, and edge cool- 
ing effect. Heaters are constructed 
with stainless steel throughout for 
resistance to corrosion and are 
heavily insulated to prevent heat 
loss to the working area. Insulation 
below the heater in the non-heating 
cycle makes the machines comfort- 
able to operate and reduces the 
electrical drain. 

The application of controls to these 
basic machines results in approach to 
automation. In general-purpose ma- 
chines, the variables of heating, 
cooling, and forming require con- 
stant control and the design of the 
control system is, therefore, of the 
sequence type. In such a control 


tion must be complete before the 
following operation can start. Thus, 
unlike over-all cycle control, any 
part of the operation may be speeded 
or slowed without any other change 
in the system. 

In general, compressed air is used 
to motivate most of the actions in 
this type of equipment. This is prac- 
tical because air devices provide the 
long stroke and variable speeds 
necessary for this process. Most 
modern machines provide both auto- 
matic and manual controls. The 
set-up and determination of the fac- 
tors of forming are tested manually. 
Then, after the process has been 
smoothed out, the machines are 
switched to automatic control and 
production begins. 

While it has been stressed at sev- 
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eral points in many artic! 


n sheet 
forming that pressures vacuum 
forming are relatively .w (ap- 
proximately 14 p.s.i. or les. _ jt must 
not be overlooked that the tot] 


pressure exerted on a larze mold 
can run to high values. T lus, for 
example, when using a mold 48 by 
72 in., a pressure of 48,000 Ib, jg 
imposed on the sheet and also on 
the table to which the mold jg 
gasketed. As the vacuum is pulled, 
atmospheric pressure tends to force 
the sheet downward against the 
mold and also, in effect, to force the 
table upward. Machine tables must 
be adequately heavy and strong to 
withstand this sudden impact; other 
structural parts of the machines 
must be strong in proportion. Pres- 
ent-day machines are of all-stee] 
construction and embody the latest 
in welded and machined structural 
elements. 

Straight Vacuum Machines—One 
of the easiest types of forming at 
the present time is the use of vac- 
uum alone to pull a heated sheet into 
or over a mold. This type of form- 
ing may be performed on a special 
machine for straight vacuum only, 
or may be performed on one of the 
combination drape and straight vac- 
uum machines on the market. 

In a straight vacuum machine, the 
sheet clamp is usually attached to 
the mold or mold box, and is oper- 
ated manually. In the combination 
machines, clamping is automatic. In 
the latter, the operator places the 
plastic sheet atop the mold and 
presses the starting buttons. The 
machine takes over, clamping the 
sheet, sending the heater over the 
sheet, heating for a timed interval, 
and opening the vacuum valve. 
After a timed cooling period, the 
vacuum is shut off, the clamp opens, 
and the formed piece is removed. 
The operator then inserts another 
sheet for the next cycle. With this 
type of operation, one operator may 
run two machines or may do other 
work such as trimming the formed 
parts. With the heater directly over 
the sheet and mold, split-second 
control of the heating cycle allows 
the vacuum valve to snap open when 
the exact molding temperature is 
reached. 

Products made by this process are 
of the low profile type since the 
deeper the cavity the thinner wi"! be 
the plastic form. A rule of th: ab 
generally used is that straight »ac- 
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INJECTION MOLDING SERVICE UNDER ONE ROOF! 


YOU ARE CORDIALLY INVITED 
TO VISIT OUR 
NEW MODERN MOLDING PLANT 
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—_ INJECTION MOLDERS OF THERMOPLASTICS 
. 
HUMBOLDT 9-1311 + 45 £. MARYLAND AVE.. ST. PAUL 3, MINNESOTA 
Here’s 
a point 


to remember 
when 
you pick a custom molder } 


| as | my \ew 
Depending on the specifications your molding must 


meet, some one of the five major molding methods— COMERSET pe | 
RADIANT PANEL and 


compression . . . transfer . . . plunger . . . injection 
. cold mold—is:the one best way to make your 

Se —AUTOMATIC VACUUM 

qualified to select the ideal method for your job is one “HE ee i} FORMING MACHINE 






product. And the custom molding company that’s best 
with experience in all these molding techniques. 
Standard or custom-made units available 
Automatic heating, forming and cooling cycles 
Adjustable sheet clamping 

Uniform, closely-controlled heater 

Straight forming or drape draws to 14” 

Four week delivery 


Sectional heating if desired 
All equipment guaranteed 


Doesn't it make sense, then, to consult a company 
with the skilled personnel and equipment for molding 
by all five methods? 


Plastic Molding Corporation is just such a company 
. in fact, we are New England’s only custom molder 
offering all five major molding services. With our 
facilities centered in one plant, we can assure you 
omplete, economical service and “on-time” deliveries. Genet Se FS cS ST Ne SS eee ce ee 


Somerset Industrial Designs 
SOMERSET Vandeveer Parkway, Somerville, New Jersey 
Please send complete information and literature 
on your new SOMERSET RADIANT PANEL and 
INDUSTRIAL DESIGNS AUTOMATIC VACUUM-FORMING MACHINES 


__Title 


Plastic Molding Corporation d 


Sandy Hook, Connecticut 
SOLDERS OF PLASTICS FOR OVER A QUARTER CENTURY 


VANDERVEER PARKWAY Name ___ a a y 
SOMERVILLE, N. J Firm __ a 
Address 
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uum is used where the diameter of 
any opening is no less than twice 
the depth. 

Vacuum forming plastic sheets 
decorated by silk screening or print- 
ing has developed into big business. 
By coloring flat sheets in a dis- 
torted pattern which is registered 
in the clamping frame, pieces with 
highly accurate decorations may be 
produced inexpensively. Rigid vinyl 
is used for most of these products 
although styrene, acetate, butyrate, 
and acrylic are also used. 
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Straight Vacuum Forming Over 
Male Mold—A variation of straight 
vacuum forming is vacuum forming 
on a male form placed in a cavity. 
This type of forming places the 
thickest part of the plastic part on 
the top, resulting in a stronger part. 
However, much more waste occurs 
since the plastic must be drawn 
down the sides of the female portion 
sufficiently far to prevent excess 
thinning at the base of the male 
plug. This type of forming was used 
extensively before the development 
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of equipment for drape for. ing, de- 
scribed below. Some prod: ts with 
low profiles are still molded eco- 
nomically by this method. 

In the molding of one type of 
three-dimensional map by this proc- 
ess, vacuum is applied to the com. 
bination mold before heat is applied 
to the sheet. As the shee: softens, 
the vacuum drapes the sheet over 
the male mold and down around 
the sides. When the sheet is fully 
formed, the heat is removed. Pro- 
ponents of this type of molding claim 
that greater accuracy of registration 
is possible since the sheet is imme- 
diately locked on the projections of 
the male mold. 

Drape Forming Over Male Mold~ 
By the drape process, plastic prod- 
ucts can be formed with thick wall 
sections without extreme waste. In 
low profile forms, parts may be 
formed either by straight vacuum 
or by the drape process; however, a 
better product can be formed from 
a thinner sheet by the drape process. 
In the drape process the plastic 
sheet is draped or pulled over the 
male form until the level of the 
sheet is down to the lowest height 
of the mold. The sheet is then sealed 
at the edges of the mold and the 
vacuum applied, pulling the sheet 
to the contours of the mold. Parts 
may have female sections within 
the male form, thus making possible 
the successful forming of many com- 
plicated shapes. 

Forming of pre-colored sheets can 
be accomplished, but very close con- 
trol of prestretching is required. The 
use of temperature controlled molds 
eases this process since the slip of 
the plastic sheet is governed by mold 
temperature. 

Among the high production items 
formed by the drape process, are re- 
frigerator parts. The inner side of 
a door is a prime example. Formerly 
these doors were injection molded, 
usually on 200- or 300-oz. injection 
machines. Mold cost ran approxi- 
mately $25,000 each and required 
from 14 to 20 weeks to obtain. V ac- 
uum molds cost from $1200 to $2000 
each and cutting dies from $2000 to 
$4000. These molds and dies may be 
obtaned in about 6 weeks. With such 
low tooling costs, vacuum forming 
permits design changes to be made 
every year, whereas most injection 
molds are expected to last t'ree 
years to amortize the tooling. 

Drawing to extreme depths a 
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development of the drape 
Rigid vinyl is used succes- 
form parts in which the 
11% times the diameter, but 
draws by the drape process 
exceed a 1 to 1 ratio of 
o diameter. 
. Molding Into Female Cavity 
riation of the dtape process 
ng into a female cavity. Some 
Js such as flexible vinyl or 
‘ the heavy plastics will droop 
erably upon heating and lock 
the mold, causing uneven 
ts. By elevating the sheet in 


con 


upo! 
prod 


the heating process, the plastic is 
held far enough away from the mold 
so that the plastic sheet will not 
touch it. After heating, the sheet is 
draped in the conventional manner 


and the vacuum forms the part. 

Automatic Roll Feed Drape Form- 
ing—On one new machine, the oper- 
ation is completely automatic, re- 
quiring no operator in constant at- 
tendance. As many as 50,000 small 
parts per hr. are possible and such 
jobs can run 24 hr. per day without 
interruption. Unlike hand fed opera- 
tions in which slight variations of 
cycle require slight adjustments 
during the day, the completely auto- 
matic machine will run continuously 
without cycle variation. 

Temperature controlled molds are 
a must. They are heated to the re- 
quired temperature before the first 
cycle. Any material now on the mar- 
ket may be used in any thickness 
which can be rolled without a per- 
manent set. The usual thicknesses 
are from 0.005 to 0.040 inch. The 
average roll from 12 to 15 in. in 
diameter weighs from 100 to 150 
pounds. With this equipment, the 
material, on a roll at one side of the 
machine, is drawn over the mold 
where the clamping, heat, drape and 
vacuum are applied automatically. 
At the end of the cooling cycle, the 
material is automatically unclamped 
and indexed forward. 

An average thin walled package 
part may be run 3 cycles per min. 
in a multi-cavity mold. Since the 
finished parts are still in web form 
as they leave the machine, they may 
be fed directly into an automatic 
or, in the case of packaging, 
directly into loading equipment. 

Forming Into a Female Mold With 
Helper—In order to reduce the thin- 
ning at the bottom of a part drawn 
into a female mold, a male plug may 
b 1. In this case, after the plastic 
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Sheet stock is fed from a roll into one end of automatic vacuum forming machine. After 


forming, finished parts (still part of 


sheet is heated in place over the 
female mold, the plug is pushed 
downward against the sheet, draw- 
ing material from the sides into the 
bottom of the mold. Then when the 
vacuum is applied, the bottom of the 
sheet has only a short distance to 
travel and does not thin out as much 
as with straight vacuum. This proc- 
ess has a disadvantage in that the 
plug will leave a mark-off on the 
sheet. The design of the plug is very 
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the web) are discharged at other end of machine 


important since just the _ right 
amount of plastic must be forced 
down to prevent thin spots in the 
side walls. 

Extrusion Vacuum Forming—One 
of the most economical processes is 
vacuum forming the hot plastic sheet 
as it emerges from the rolls or die 
of a sheet-extruder set-up. Propo- 
nents of this type of forming em- 
phasize that all scrap can be re- 
ground and fed back into the hopper 
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Basic elements of continuous extrusion-forming operation include: A—extruder; B—set of metal rollers which laminates a thin, flexi- 
ble styrene sheet feeding off roll (C) to the face of the extruded sheet (to provide high surface gloss); D—heater in oven; E—female 
mold (arrows denote movement of mold as it is first lowered down on top of extruded sheet and, after vacuum is pulled, then travels 
forward with sheet at same speed at which sheet is being extruded; after formed piece emerges from oven and the vacuum is released. 
mold returns to overhead position and is pulled back into the oven, ready to repeat the cycle); F—vacuum line; G—manual cut-off; H 
—die cutting formed piece; I—scrap from die cutting operation; J—grinding scrap; K—feeding scrap back into the extruder hopper 


of the extrusion machine. Utilizing 
the heat already in the sheet, the 
forming in some cases is done di- 
rectly as the sheet is extruded. In 
other cases it is necessary to have 
additional heat, since the sheet cools 
rapidly as it leaves the extruder. 
In one type of forming, the sheet 
emerges on a moving belt and the 
mold is manually dropped on it and 
travels with the sheet and belt. After 
the mold has made contact with the 
sheet, the vacuum is turned on and 
draws the plastic into the mold. 
After the mold has traveled with the 
sheet until the part is cooled suffi- 
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ciently, the vacuum is turned off and 
the mold lifted off and reset on the 
next section of the plastic sheet. 

In a later type of machine, the 
mold is lifted and indexed automati- 
cally. In most extrusion-vacuum 
forming, the molds are applied to 
the top of the sheet. 

Snap-Back Forming — Another 
variation of vacuum forming is 
snap-back forming in which the 
sheet plastic is clamped on top of a 
vacuum box and heated. When the 
sheet has reached the correct tem- 
perature, vacuum is applied to the 
vacuum box, the sheet is pulled 
down to a predetermined depth, and 
a male plug, lowered into the cavity, 
clamps air tight on the vacuum box. 
The vacuum is now released from 
the box and vacuum is applied to 
the male plug. The vacuum pulling 
through the tiny holes in the plug 
snaps the sheet against the plug, 
forming it to the contours of the 
plug. 

Some fabricators use vacuum in 
the box only. In this case, when the 
vacuum is released slowly, the nat- 
ural tendency of most thermoplas- 
tics to return to their original flat 
shape causes the sheet to settle back 
against the plug. In this type of 
forming, however, reverse projec- 
tions cannot be formed, but very 


little mark-off occurs and optical 
clarity of the material can be main- 
tained. Snap-back forming is per- 
formed in an air press with an over- 
head piston and the plastic is usually 
clamped in a frame and heated out- 
side the press. 

Free Vacuum Forming—For some 
types of forming where perfect op- 
tical clarity must be maintained, the 
plastic sheets can be molded into 
spherical shapes by free vacuum 
forming. Skylights, for example, are 
molded in this manner. The plastic 
sheet is clamped over a vacuum box 
and heated. When the sheet reaches 
the proper temperature, vacuum is 
applied, drawing the sheet into the 
box. When the part is of correct 
depth, the vacuum is reduced and 
held until the part cools. An electric 
eye circuit, actuated by the formed 
part when it reaches a predeter- 
mined depth, may control the 
vacuum. 


Pressure Forming 


Since vacuum provides only about 
14 p.s.i. pressure, better results may 
be obtained on some plastics and 
some products by using air pressure. 
Pressure up to 150 p.s.i. has been 
used. The equipment require’ } 
much heavier and _ consequc 'y 
more expensive. Hydraulic presses 
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(like the one above, which we engineered and fabricated) 
made of the finest steels by experienced mold makers 


using the latest type equipment. 
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with high ram speed and pressures 
from 50 to 200 tons are used and 
usually high capacity hydraulic 
pumps are necessary. Most of the 
early flexible vinyl place mats were 
formed this way. Although produc- 
tion is usually slower than vacuum 
forming, better detail results from 
the higher pressure. Unlike vacuum 
forming, only metal molds may be 
used since the pressures will break 
down other materials. Care must be 
taken in making the molds since the 
pressure will force material into any 
undercut and lock it in the mold. 
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Heating is accomplished by 
clamping the material in a frame and 
placing in an oven. After heating to 
the proper temperature, the frame 
is placed in the hydraulic press and 
clamped shut. Air pressure then 
forms the part. Thinning is quite 
similar to that encountered in 
vacuum forming. 

Pressure Forming Into Female 
Mold—In this type of forming, a hy- 
draulic press is used to clamp the 
mold with the pressure plate and 
clamping must be adequate to re- 
sist the impact of the pressure. The 
metal female mold is clamped to the 
press base and the pressure plate to 
the top of the press. 

The plastic sheet is clamped in a 
frame and heated in an external 
heater to proper temperature. The 
clamp frame and plastic sheet are 
then transferred to the press and 
the press closed. Air pressure ap- 
plied through holes in the pressure 
plate forces the plastic to the con- 
tours of the mold. Molds must be 
carefully polished since the pressure 
will pick up any defect in the mold. 

Pressure Forming Into Female 
Mold With Helper—To reduce the 
thinning that occurs in a female 
mold, a helper plug is sometimes 
mounted on the pressure plate. This 
has the effect of pre-stretching the 
plastic and drawing material from 
the side walls into the bottom of the 
cavity. The forming process is iden- 
tical to that outlined for pressure 
forming into a female cavity. The 
design of the plug is important to 
pull the correct amount of plastic 
from the side walls. 

Free Blowing—Products requiring 
high optical clarity, such as aircraft 
canopies, may be formed by free 
blowing. In this type of forming, the 
plastic sheet is held in a clamp 
whose inside contour is the outline 
of the base of the finished product. 
The plastic sheet is heated and 
clamped over the top of a pressure 
box. Air pressure is then applied, 
blowing the plastic to the required 
shape. Many special jigs and adapt- 
ers are necessary in this process to 
produce complicated shapes. Most of 
the success of this type of forming is 
due to the individual skill and tech- 
niques of the operator. 


Mechanical Forming 
The oldest method of forming is 
by the use of straight mechanical 
actions without vacuum or air and 





has many variations. F ‘sentially, 
any sheet of correctly heated ... 
moplastic may be formed mechani- 
cally. Usually heavy mark-off oc- 
curs so the products musi be those 
where this factor is not objection- 
able. Sheet metal equipment such 
as crank presses, benders, air 
presses, rollers, and creasers are 
used, as well as special equipment 
such as curling equipment. 

Male and Female Dies—F orming 
by male and female molds is accom- 
plished by using molds of most any 
material. The best molds are of 
matched metal but are also the most 
expensive. In this process, the sheet 
plastic is heated by placing in an 
oven or on a hot plate. When at the 
proper temperature, the sheet is 
placed over the female mold 
mounted in an air press. The male 
part of the die, which is attached to 
the ram of the press, is lowered, 
shaping the plastic between the two 
halves of the die. After a cooling 
period, the part is removed. 

Plug and Ring—A variation of 
male and female forming is the plug 
and ring, which has several different 
approaches. In this case, the plug 
and ring do not resemble the final 
part but the shape is drawn between 
the two. The plastic sheet, heated 
conventionally, is clamped over the 
ring and the plug is forced down 
into the sheet for a predetermined 
distance, forming the part. 

Another method is to have a ring 
and a plug of smaller diameter, 
leaving just enough room for the 
plastic. The forming operation will 
produce a cup or shape with straight 
side walls. 

A third variation, applied success- 
fully for forming thin plastics sheets 
to shallow depths, uses a cold sheet. 
The male plug is heated and used 
on a slow acting air or hydraulic 
press. The heat of the plug causes 
the plastic to stretch and form be- 
tween the ring and plug. 

Slip Ring Forming—In the previ- 
ously described mechanical proc- 
esses, the deeper parts stretch out 
considerably, resulting in thin side 
walls. In order to make a stronger 
part, a plug and ring set-up may be 
used in which the clamp exerts only 
low pressure. After heating conven- 
tionally, the plastic is held in this 
clamp and the plug pushed into the 
plastic to draw the part. The loosely 
held plastic sheet will slip under the 
clamp and draw into the side lls, 
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ng a part with thicker walls 
-ould be otherwise possible. 

1 s types of clamping methods 

hi been devised to control this 

» and to prevent the clamp 

hilling the sheet. 

variation of this type of form- 


in srease covered mold is used. 


TI old and plug must be heated 
co at the grease film is actually 
liq This reduces the mark-off 
whic) occurs from the slipping of 
the plastic. 


Forming and Bending—A consid- 
- amount of straight forming 


era! 
and bending is performed in the 
course of fabricating sheet plastics. 


For example, in fabricating tubes 
for packages, the ends of the tube 
are spun over or beaded against a 
heated spinning die. The curve of 
the die rolls the end of the tube over 
into a perfect bead. 

To bend angles in sheets, localized 
heating is used. The sheet is sus- 
pended over a tubular heating ele- 
ment and heated in the area to be 
bent. The part is then formed in a 
hinged bender or a sheetmetal brake. 


TECHNIQUES 


RESENT-DAY materials, ma- 

chines, methods, and techniques 
of sheet forming processes are out- 
growths of the vacuum forming sys- 
tem which was developed for pro- 
ducing preprinted rigid vinyl relief 
maps—a highly intricate and pre- 
cision process which to the layman 
appears to be very simple. The sim- 
plicity of the method, however, is 
deceptive. It takes four to six 
months for the average manufac- 
turer to develop an idea and to 
start producing satisfactory pieces 
by vacuum forming. 

The chief reason why it takes so 
long to achieve tangible results is 
that vacuum forming is an art rather 
than a science. An art can only be 
learned through experience. Many 
attempts have been made to gener- 
alize and to figure out standard 
formulas, but, because of the many 
variables involved, it is evident that 
such standardization is not yet pos- 
sible. The best that has thus far 
been developed is a group of rule 
of thumb principles. 

The sheet materials available for 
n forming processes, the ma- 
used, and the various meth- 
ods that can be applied to forming 
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processes have been described in the 
two preceding sections of this chap- 
ter on sheet forming. 


General Principles 


Straight vacuum forming with no 
draping action, is employed pri- 
marily with female molds. The rule 
of thumb that expresses the maxi- 
mum draw that can be obtained in 
a cavity is that the mold can be no 
deeper than one half the span of 
the aperture. In addition, shapes 
with side walls steeper than 20° 
cannot be formed successfully in 
cavities because of the excessive 
thinning which takes place. 

Drape forming permits a much 
greater range of shapes. In forming 
over male plugs with less than 3° 
taper in the sides, the rule of thumb 





Courtesy Auto-Vac Co 
Shallow plastic part on the left was produced by straight vacuum forming method; 
deeper straight-sided part on the right was made by the drape forming technique 


limitation is that the depth of the 
piece should be no more than the 
span of the top of the plug. 

In draping multiple plugs, the 
molds should be spaced apart at least 
the height of each plug. In straight 
forming, multiple cavities can be lo- 
cated Me in. apart. 

The most important factor in vac- 
uum forming is the heating cycle 
and the control of the heater. Heat 
uniformity is extremely necessary. 
Rapid heating is also required, not 
only to provide production speed, 
but also to obtain maximum results. 
Experience has shown that a su- 
perior product will result if a sheet 
can be formed with a short heat 
cycle and a high-temperature heater 
setting. 

Table I lists a few of the most 





Table I—Heat Cycle and Forming Temperatures 











Distance be- Temperature 
Material Gage Heater tween heater cycle of plastic 
temperature and plastic sheet 

in. "r. in. sec. F. 
Polyethylene 0.020 1200 7 20 350 
Styrene copolymers 0.020 1200 7 7 315 
Cellulose acetate 0.020 1200 7 8 325 
Flexible vinyl copolymers 0.020 1200 7 14 320 
Rigid vinyl copolymers 0.020 1200 7 6 280 
Butyrate 0.020 1200 7 9 320 
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commonly used sheet materials with 
relative heat cycles and approximate 
forming temperatures. 

The forming characteristics of the 
presently available plastics sheet 
materials are many and varied. It 
would be virtually impossible to 
catalog them precisely. However, the 
following paragraphs summarize the 
salient points of forming techniques, 
as applied to various sheet materials, 
which have been established as a 
result of practical experience. 

Polyethylene is formable between 
350 and 375° F. It is slow to heat 
and equally slow to cool. The heat 
cycle must be precise for optimum 
results. Draping action is preferably 
very slow, and control of the mold 
temperature as well as the temp- 
erature of the clamping frame must 
be held closely to 130° F. Unless the 
parts are cooled below 125° F. be- 
fore they are removed from the 
mold, considerable warpage will 
occur. Properly handled, poyethyl- 
ene can be formed into a wider 
range of female molds than any 
other materials; i.e, in some in- 
stances, polyethylene can be formed 
into a 90° angle without thinning 


the material excessively. It is pos- 
sible to deep-draw polyethylene on 
male forms; however, considerable 
care must be taken with drape assist 
frames to avoid webbing at corners 
and between high points. 

Styrene copolymers are very 
flexible in their forming character- 
istics. Apparent good results can be 
obtained over a relatively wide 
temperature range. This characteris- 
tic, however, is deceptive since it 
can be shown on specific tests that a 
superior product will always be ob- 
tained if the heating cycle varies no 
more than 2 sec. from the optimum. 
In other words, too little or too much 
heat will cause high strain and 
brittleness. In deep drawing, consid- 
erable care must be taken to over- 
come chill marks or “ridging.” This 
phenomenon, which occurs to some 
extent in all materials, is very ap- 
parent in the styrene copolymers, 
and is caused by the fact that the 
area of the sheet that first lands on 
the top of the plug chills too rapidly; 
as the sheet is further draped, the 
cooled portion pulls over the top of 
the plug, resulting in a ridged effect. 
Some of the newer formulations 






show an improvement i: \):js char- 
acteristic. The solutions of the prob- 
lem will vary with each aplication, 
In general, the die musi be well 
heated and the drape strok« must be 
adjusted very closely. 

Until recently, these materials had 
not been used widely in preprinted 
applications. It was found that the 
latent extrusion strains of the sheet 
varied too widely from sheet to 
sheet and from batch to batch, Im- 
proved extrusion methods have 
made it possible to control the 
strains. 

Cellulose acetate forms in the 
temperature range of 300 to 325° F. 
The critical forming problems with 
acetate are the elimination of blush- 
ing or fogging at points of high 
strain and the maintenance of clar- 
ity close to that of the original sheet. 
Blushing can be overcome with ade- 
quate heat both in the sheet and in 
the mold. 

Cellulose acetate can be success- 
fully formed on molds maintained 
at a much higher temperature than 
most other materials. Loss of clarity, 
irrespective of mold _ surface, is 
caused by overheating and burning, 
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COMPLETE FACILITIES in the Varney plant provide 
for designing, mold-making right through injection mold- 
ing, assembling, printing, inspection and also packing. 


VARNEY'S MODERN PRESSES work ’round the 
clock to give Southern Industry fast, efficient service. 


Mit 
‘PERATIONS and services are in one plant 
mn one floor for rapid, coordinated production. 





SAVING MONEY FOR 
SOUTHERN INDUSTRY 


Varney’s Modern Miami Plant Provides Faster 
More Economical Precision Molding 


If your production calls for nylon gears, sprockets, bearings, 
rollers or similar parts and you are located in the South, 
Varney can save you money. 

Varney’s molding and mold-making plant is the most 
modern in the Southeast. And Varney’s precision work ranks 
with the finest plastic craftsmanship in the world. 

Varney’s craftsmen are pioneers in Plastics (Thermo-Plastic 
Molding, including Polystyrene, Nylons, Butyrate, and 
Polyethylene), specialized in accurate finishing, economical 
production and prompt delivery. 

Let us show you how we can cut or eliminate tooling costs 
on custom molds for nylon bushings. Let us explain how 
Varney molded plastics may prove economical and profitable 
to you. Ask for quotations on your next requirements. 
Write, telephone or wire us today. 


V A 4 Ay . y ’ Plastic Manufacturers and 
a’, Fabricators with over 20 years of 
PLASTICS experience. Originators of the 


famous Varney Scale Model Trains 


4401 PONCE DE LEON BLVD. © Phone HI 8-6559 © CORAL GABLES, FLA. 
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Check your 


Vacuum Forming Needs 


You'll find WacForm has the answer 


[-] MODERATE INVESTMENT? 


Amazingly low capital begins or expands 
operations, with production models that 
start under $1000 in the world’s most 
complete forming equipment line. 


[] EASY OPERATION? 


“Push button” VacForm units with 
handy, foolproof controls are operated 
automatically or manually by workmen 
without special skills or training. 


[] SPEEDY PRODUCTION? 


Competitive deadlines are met as Vac- 
Form machines can be set up by one 
man in 15 minutes, for multiple mass 
production from low-cost, rapidly ob- 
tained molds of various materials. 


[_] DIVERSIFIED OUTPUT? 


Adjustable VacForm mold clamps and 
deep draws preserve detail and wall 
thickness in shaping thermoplastic films 
and sheets into countless types of parts, 
products, and packages. 


[_] ASSURED RESULTS? 


VacForm innovations for uninterrupted 
production even under high heat, such 
as water-cooling and roll-feeding attach- 
ments, avoid delays and rejects. 


[_] SALES SUCCESS? 


Standard and custom VacForm units 
make new-design pretesting fast and 
economical, especially with Model 88 
utilized as an auxiliary for pilot runs 
and developmental work. 


Foreign Sales Representatives: 

In Canada— 

F. F. BARBER MACHINERY DIV. 
Massey-Harris-Ferguson Ltd. 

187-191 Fleet Street W., Toronto 
Worldwide: OMNI PRODUCTS CORP. 
460 Fourth Avenue, New York 16, N. Y. 
Correspondents Throughout The World 


~VACFOR 
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VacForm Model 50-30 


One of the many standard, durable, easy- 
to-maintain VacForm units for vacuum 
and drape forming. . . adjustable for sheets 
up to 50”x30” and draws as deep as 15”. 





VacForm Model 88 


First actual-production vacuum forming 
machine priced under $1000... occupies 
only 28”x59” floor space... takes molds 
up to 16” x 16” .. . draws as deep as 5”. 





Make a Date 


for a demonstration of the many 
ways that quality-controlled, rug- 
gedly built VacForm machines can 
solve your production problems, 
increase profitable output, and keep 
you ahead of competition. No cost 
or obligation; write, phone, or 
wire VacForm today! 











Vacuum Forming 
Corporation 


PORT WASHINGTON, NEW YORK 
POrt Washington 7-7272 








which is evidenced by the ‘ rmation 
of small bubbles within ‘he shee 
Practice shows that all ace te sheets 
react best if heated as quickly as 
possible. Better results can be ob- 
tained if acetate is heated in 7 sec 
with a 1200° F. heater than in 20 sec. 
with a 700° F. heater. Thin gage 
acetate between 0.005 and 0.010 in. 
is highly susceptible to webbing be- 
tween multiple dies and on all sharp 
corners. There is a definite limita- 
tion of draw with these materials 
in the vertical wall and in depth. 
Drape-assist frames are necessary 
and must be carefully handled to 
achieve best results. 

Flexible vinyl copolymers are 
highly critical forming materials 
when deep embossed detail is re- 
quired. The heat cycle must be con- 
trolled with a 1 sec. variation. Molds 
should be run as hot as possible and 
no mold temperature control is re- 
quired. Care should always be 
taken to use vacuum holes with di- 
ameters no greater than 0.012 to 
0.015 inch. Care should be taken 
that there are sufficient holes to 
assure complete drainage of the die 
detail and, most important, that 
rapid air evacuation is provided. 
Very little successful work has been 
accomplished in draping the flexible 
vinyls over deep, straight wall plugs. 
The material will not hold together 
on deep drawing and will develop 
webbing which is practically uncon- 
trollable. Preprinting on these ma- 
terials requires careful control and 
great patience. Excellent results are 
being obtained in such end-products 
as wallets, place mats, and colorful 
Halloween masks. 

Rigid vinyl copolymers are easier 
to form in a much wider range of 
applications. They are one of the few 
materials which can be successfully 
drawn over a round plug 12 in. 
across and 12 in. deep, with a verti- 
cal side wali, Close mold tempera- 
ture control is important since good 
results require that the mold be no 
hotter than 120° F. 

Although these materials are used 
in 90% of the preprinted applications 
today, complete control must be 
maintained of all forming operations 
throughout production in order to 


obtain consistent results. Two sec- 
onds variation in heating time 's 
sufficient to completely throw the 
printing out of register. Care : uld 
be taken that the clamping frame be 
adequately warmed prior to forming 
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the heat loss at the edge of 
et from a cool frame will not 
he adjacent printing. 

lose acetate butyrate is one 
of least critical of the forming 
m. als. Webbing occurs rarely 
ex in the very thin gages and 
on igs with deep square corners. 
Mi should be run between 150 
and (60° F. since with both acetate 
and butyrate, once the shape has 
been formed, a setting or so-called 
chilling effect occurs; unlike vinyl 
and styrene copolymers, acetate and 
butyrate can be handled with less 
cooling without losing shape. One 
problem with butyrate is to prevent 
overheating which will immediately 
become evident by a light surface 
bubbling; larger internal bubbles 
will develop if the overheating con- 
tinues. The problem of maintenance 
of clarity with butyrate is the same 
as with acetate and, in general, can 
be solved by the same methods. 

Cast acrylic is a difficult material 
to form, particularly in gages over 
0.063 inch. Simple hemispheres and 
shallow forms present no problem 
except to maintain freedom from 
mold mark-off. To deep draw the 
thicker gages of cast acrylic sheet 
by the drape and vacuum process, it 
is necessary to overheat the material 
with loss of clarity and in many in- 
stances even an overheated cast 
acrylic will not conform to sharp 
detail with light atmospheric pres- 
sures. 

Extruded acrylic and straight poly- 
styrene can be formed with less dif- 
ficulty. Due to the relatively high 
strains in these materials, consider- 
able care should be taken to avoid 
warping of the formed piece. To 
maintain high polished surfaces, it is 
important to use highly polished 
molds and to keep the molds fairly 
hot during production. 

Two way oriented styrenes re- 
quire a great deal of control, par- 
ticularly in the heat cycle. These are 
often called the split-second ma- 
terials since heat cycles must usually 
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be controlled within Yo second. The 
use of drape forming with these 
materials is highly questionable and 
even in forming into female molds 
only shallow forms and wide radii 
should be attempted. It is important 
to run the molds with these ma- 
terials at a very high temperature. 


ot 


irene acrylonitrile rubber blends 
are simple to form in thin gages. 
However, the heavy gages are 
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QUALIFIED 


INJECTION MOLDERS 


SPECIALIZING IN LARGER PARTS 


CoMPLETE FACILITIES to handle all injection molding prob- 
lems cover our 40,400 square feet of ultra modern plant. 


Our molding equipment consists of 11 presses: one-4 oz. 
Lester and one-4 oz. Reed Prentice, one-12 oz. W. S., four- 
16 oz. W. S., one-22 oz. W. S., one-32 oz. W. S., two-48 oz. 
W. S. 


We have the latest equipment in our Finishing Depart- 
ment and Tool Shop and are very well equipped in every 
department to handle any or all jobs up to 48 oz. 


Our Engineering Department has knowledge and ex- 
perience from original design to finished product. Some 
large castings molded include gun stocks, toilet seats, 
vacuum cleaner, refrigerator and television parts. 


Our customers include the biggest names in industry. 


Prospective customers are invited to inspect our plant 
and facilities. 


Presgue Tele Plastics, Tue. 


2730 West IZ TH SrT.,- ERIE, PENNA. 


CUSTOM MOULDERS 
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PRODUCTS IN 
WHICH 
MICHIGAN 
PLASTIC 
MOLDED PARTS 
ARE USED 


@ Automobiles 

@ Refrigerators 
and Freezers 

@ Automatic 
Washers and 
Dryers 

@ Juke Boxes 

@ Juvenile 
Furniture 

®@® Displays and 
Novelties 
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At Michigan Plastic Products, Inc. modern spe- 
cialized equipment in the hands of experienced 
craftsmen assures you of custom quality at com- 
petitive prices. All phases of designing, engi- 
neering and production are handled under one 
roof, including molding, assembly, painting and 
finishing. 

Specialists in injection molding of thermo-plas- 
tic materials, Michigan Plastic Products, Inc. is 
equipped with seven Reed-Prentice injection ma- 
chines ranging in capacity from 4 ounce thru 32 
ounce. 

If your product requires a practical, low cost 
plastic part, designed and delivered from one 
source, write or call Michigan Plastic Products, 
Inc. today! 


MICHIGAN PLASTIC PRODUCTS, INC. 


GRAND HAVEN, MICHIGAN 
PHONE 2940 


sales office: 
45834 VanDyke, Utica, Mich. Phone Republic 98721 








highly critical. In order (5 obtain 


sufficient -heat, the top rface is 
often overheated before = under 
surface is at an adequate cempera- 


ture. Superior results car be ob- 
tained by using lower temperatures 
than 1200° F. and much longer heat 
cycles so that the material can be 
heated thoroughly without burning 
the top surface. Since most of these 
materials are used in parts where 
heavy wall sectiors are required. 
conventional drape and vacuum 
forming methods are not adequate. 
The preferred method is the slip 
ring forming technique whereby the 
major portion of the clamping area 
is slipped into the side wall of the 
piece to maintain heavier wall sec- 
tions. 
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Plastic Parts 


—Sylvania’s model facilities offer 
complete “‘one source” service 


One production schedule . . . one 
delivery cycle—one responsibility! 





MOLDING 


COMPLETE 
ASSEMBLY 


e RADIO 


These are the conveniences you get 
with “‘one source”’ supply of plastic 
parts custom-molded for your prod- 
uct by Sylvania. 





These are the Sylvania services 
which make it all possible: expert 
die making . . . automatic molding 
in thermoplastic and thermosetting 





e ELECTRONICS @®@ 


TELEVISION @ 





materials . . . metal stamping and 
forming . . . complete assembly. 


Whatever the nature of your 
products, Sylvania invites you to 
apply its model custom molding 
facilities to your own needs. Write 
or phone. We will be happy to have 
a representative meet with you and 
discuss your problems. 


Write Department J-27S. 


Sylvania Electric Products Inc. 
1740 Broadway, New York 19, N. Y. 
In Canada’ Sylvania Electric (Canada) Ltd. 
University Tower Bldg., St. Catherine St. 
Montreal, P. Q. 
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Casting Plastics 


ACRYLICS* 


ETHACRYLATE esters provide 

a family of crystal clear trans- 
parent monomers which can be 
cast and polymerized by themselves 
or in mixtures. The combined use of 
heat and peroxide catalysts is the 
most practical method of initiating 
polymerization. 

Although the following informa- 
tion is pointed directly at the art of 
embedding specimens in cast acrylic, 
the same techniques can be adapted 
to non-embedment casting. 

A wide variety of specimens can 
be embedded in acrylic resins, pro- 
vided that they can be dried and 
that the dried specimens do not in- 
hibit polymerization of the mono- 
mer, are not attacked by the mono- 
mer, and can withstand normal 
polymerization temperatures and 
pressures. 

Metal specimens present special 
problems because they contract 
much less than the cured polymer in 
cooling from polymerization tem- 
perature to room temperature. 

Adhesion to metal can be im- 
proved by sandblasting or otherwise 
roughening the surfaces of the 
specimen. Another approach to this 
problem is to use a monomer or 
combination of monomers which will 
cure to a softer polymer. 

Copper, and metals containing 
copper, act as inhibitors and prevent 
proper polymerization of acrylic 
monomers. Specimens made of or 
containing copper must therefore be 
coated to prevent actual contact be- 
tween the copper and the monomer. 
Coatings of cellulose acetate, clear 
enamel, sodium silicate (“water- 
glass”), and_ polyvinyl alcohol, 
among others, may be helpful. Other 
metals should be tested if possible 
inhibiting effects on polymerization 
are suspected. 

It is always desirable to embed a 
sample specimen to determine the 
above effects and the best curing 
conditions for specific types. 

Methyl methacrylate and ethyl 
methacrylate monomers form rela- 
* This ‘article based on information supplied by 


Rohm & Haas Co. 
References were prepared by the editors. 
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tively hard polymers and should be 
used for embedding specimens 
which are for display purposes. Al- 
though higher priced, ethyl meth- 
acrylate has a higher boiling point 
than methyl methacrylate and is 
therefore somewhat less subject to 





the danger of bubbling 


; : ng the 
curing period. 

Butyl methacrylate onomer 
forms a permanently sof; polymer 


which is easily cut. It is referred 
for embedding those specimens 
which are to be sliced into thin gec- 
tions after embedment. 


Removal of Inhibitors 
The methacrylate monomers as 
shipped contain hydroquinone as an 
inhibitor to prevent polymerization 





Courtesy Rohm & Haas Co 


Hundreds of fasteners, machine components, and other parts are dramatically and 
permanently displayed in cast acrylic embedments mounted in the lobby of the Camcar 
plant. Panels measure 42 by 18 by 3 in.; acrylic protects parts from dust and corrosion 








Courtesy Rohm & Haas Co. 


Close-up of one of the 42-in. panels in top 
photograph, showing great variety of metal 
parts embedded in methyl methacrylate 


during shipment and storage. In- 
hibited monomers will remain liq- 
uid for at least two months at room 
temperature and longer periods un- 
der refrigeration. Although it is pos- 
sible in many cases to counteract 
the effect of the inhibitor by adding 
an excess of catalyst, hydroquinone 
imparts an objectionable yellowish 
color to the finished embedment and 
should be removed before polymeri- 
zation. 

The inhibitor can be removed by 
washing the monomer with 20 parts 
by weight of a 5% sodium hydroxide 


—20% sodium chloride solution per 
100 parts of monomer. Stir or ike 
the mixture continuously for at |«ast 
10 min. to insure complete c- 
tion between the hydroquinone and 
the caustic. Allow the mix' to 


separate into two layers, draini . off 


Casting ° cs 








from precision industrial parts to 
functionally-designed components 
for consumer products 


. » Small quantities, carload lots—PRP will manufacture and 
deliver plastic moulded parts direct to you to meet your production 
requirements. For precision-moulded industrial parts or 
functionally-designed components for consumer products, call 
PRP—famous for plastics engineering, design, and production. 
Write, wire, or telephone for complete information. Or, if time is 
a factor, our plane will bring you here for a face-to-face 
analysis of your problems. 


When you need plastic mouldings, look first to 


PLASTIC RESEARCH PRODUCTS COMPANY 
URBANA, OHIO 
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Display of business gifts and advertising novelties made of specimens embedded in acrylic 


the top (monomer) layer, then fil- 
tering it through coarse filter paper. 
Once the inhibitor has been re- 
moved, the monomer must be used 
promptly or stored at a temperature 
of 40° F. or less. 


Catalysts 


The most practical method for 
initiating polymerization of acrylic 
monomers involves the use of heat 
in combination with certain soluble 
organic peroxide catalysts such as 
benzoyl peroxide; 2,4-dichloroben- 
zoyl peroxide; acetyl peroxide; lau- 
ryl peroxide; and _tertiary-butyl 
hydro-peroxide. 

The optimum amount of catalyst 
will depend on the thickness and 
size of the casting, the polymeriza- 
tion conditions for each type of 
specimen, and the catalyst used. In 
general, catalyst concentrations in 
the range of 0.02 to 0.1% by weight 
of monomer are sufficient. 

The catalyst should be added to 
the inhibitor-free monomer and dis- 
solved by stirring. Filter the result- 
ing solution to remove any undis- 
solved particles. After the catalyst 
has been added, the monomer mix- 
ture should be used immediately or 
stored at 40° F. or below. At these 
temperatures, it will remain liquid 
and usable for several weeks. 


Preparation of the Mix 

Two principal types of casting mix 
are generally used for cast acrylic 
embedments: 

1) A liquid casting syrup which 
can be polymerized either by the 
oven or autoclave methods. 

2) A casting slurry which can be 
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polymerized only by the autoclave 
method; the slurry is so viscous that 
air bubbles cannot be completely 
removed before polymerization and 
must be forced into solution under 
autoclave pressures. 

Casting syrups provide optimum 
optical clarity. Casting slurries have 
a tendency to show a slight internal 
graininess but show much less 
shrinkage than casting syrups. 

Partially polymerized monomer 
casting syrup can be prepared by 
heating the catalyzed inhibitor-free 
monomer in relatively small quanti- 
ties on a hot water or steam bath. 


The mixture should be 
shaken continuously w) being 
heated. The polymerization reaction 
is highly exothermic and nce the 
polymerization has started, «he mass 
may tend to boil if the heat of reac- 
tion is not removed as fas: as it js 
generated. If boiling begins, coo] the 
mass, stirring continuously, until 
boiling stops. 

The viscosity of the mix will in- 
crease as polymerization proceeds 
Continue heating until the consist- 
ency of the monomer approximates 
that of glycerine at room tempera- 
ture. The process should be observed 
continually since the reaction, unless 
checked, proceeds spontaneously to 
complete hardening of the miass, 
When the mix has reached the 
proper consistency, cool it to room 
temperature. The consistency at 
room temperature should approxi- 
mate that of heavy molasses. The 
partially polymerized monomer 
casting syrup thus prepared should 
be covered and stored at 40° F. or 
below until ready for use. At these 
temperatures, it will remain usable 
for several weeks. If stored at 
higher temperatures, it will gradu- 
ally harden. 

CAUTION: Do not heat mono- 
mers over an open flame! Since the 
monomer vapors are flammable, all 
electrical connections should be 

(To page 600B) 
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Production set-up for embedding specimens in acrylic 
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for molding all | city and Aluminum 
thermoplastics. | to 6 Ib. capacity. 
i} 
For DOUBLE BARRELED SERVICE from ONE SOURCE 
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Phone, Write, or Wire 





TRI-STATE PLASTIC MOLDING CO., Inc. 
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j TRI-STATE DIE CASTING CORP. 


Henderson 1, Kentucky 


CHICAGO: 176 W. Adams St., Franklin 2-5367; DETROIT: 18401 E. Warren Ave., Tuxedo 5-5500. 


K ORK: 12 E. 41st St., Murray Hill 3-8743; 
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| PLASTICS INC 


Specialists 


In custom Injection Molding 


and Mold Making! 


OUR CREATIVE SERVICE in product development 
includes research, design, engineering and custom 
injection molding. 


BYRD IS EQUIPPED with the most modern, up to 
date mold making and molding equipment. Our tool 
room is supervised by skilled technicians with many 
years of successful mold making to their credit. Our 
top speed injection molding machines, up to 12 oz. 
capacity, handle all thermoplastics. Byrd’s assem- 
bly and finishing services are second to none. . 
with conveyor line operation to guarantee efficiency 
and economy. Paint spraying, hot stamping and silk 
screening equipment provide custom finish jobs at 
production line prices. 


ALL THESE OPERATIONS and services are centered 
in our one large plant assuring complete, economi- 
cal service on both short and long run jobs . 
with always prompt deliveries. 


Bane PLASTICS [NC 


2953 WEST 12th STREET - ERIE, PENNSYLVANIA 











covered and sparks carefully 
avoided. Exhaust fans should be 
equipped with sparkproof motors, 

Monomer-polymer casting syrup 
can be prepared by dissolving Plexj- 
glas Y-100 (18 mesh) or Plexiglas 
DC (40 mesh Y-100) molding pow- 
der in catalyzed  inhibitor- free 
methyl methacrylate monomer. 
Plexiglas DC will dissolve some- 
what more easily than Y-100 be- 
cause of the small average particle 
size. The viscosity of the mix can 
be controlled by the amount of the 
polymer added. 

The mixture should be stirred 
continuously while dissolving. |f 
this is not done, the polymer will 
settle to the bottom and tend to 
form a relatively hard gelatinous 
mass which will be extremely diffi- 
cult to dissolve. 


Casting Slurry 


If higher polymer concentrations 
are used, a slurry can he made 
which will set up to a gel in a 
relatively short time. The mono- 
mer-polymer mixture should be 
stirred continuously to insure com- 
plete wetting of each particle of 
polymer and to permit the particles 
to swell sufficiently to prevent 
settling. It should then be poured 
into the mold and let stand until it 
forms a gel. The monomer-polymer 
casting slurry will be full of air 
bubbles when poured, but these will 
disappear when the mass is cured 
under pressure in an autoclave. 


Molds 


The selection of the proper mold 
to hold the specimen and embedding 
mix is dictated largely by the size 
of the specimen and the desired 
shape of the finished piece. If a 
number of small items are to be 
embedded, it may be convenient to 
select a pan-type mold capable of 
holding all of the specimens, spaced 
at proper distances to permit saw- 
ing the block into sections. In other 
cases, it is desirable to select a mold 
of such size and shape that finishing 
operations are reduced to a mini- 
mum. Glass refrigerator containers 
have been found very useful al- 
though other types of glass dishes, 
open-mouth jars, and similar con- 
tainers have also been used success- 
fully. 

The polymethacrylates have 4 
tendency to stick to metal molds. To 
minimize this tendency, the : etal 
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Suction-Forming of Thermo Plastic Sheet 


When the first patent was issued to 
G. W. Borkland in 1948 on suction* 
molding processes and equipment, 
the door was opened to a bright new 
world in which products of thermo 
plastic sheet have become everyday 
symbols of better living. No limit 
seems in sight to the variety of prod- 
ucts destined for manufacture by 
this technique. Already simple items 
like box-like signs, toys, ornaments, 
as well as larger, more complex 
components like refrigerator doors, 
television masks, automotive trim, 
deck linings, light diffusers, packag- 
ing and displays are commonplace. 
Now mass production at high speed 
is the need where thermo plastic 
sheet can be formed either from pre- 
cut sheet or continuous feeding. 

Equipment designed by Borkland 
has been made flexible to handle a 
great variety of sizes, forms and 


shapes without the great cost of set- 
ups and time-consuming make- 
ready. 

To bring the benefits of thermo 
plastic sheet to the greatest number 
Borkland has developed patented 
Processes and Apparatus ranging 
from simple, low-cost, manually-op- 
erated machines to automatic presses 
capable of producing up to 12,000 
pieces hourly. 


Model 100 is designed to handle 
sheets 24” x 24”, in gauges ranging 
up to .040, which can be formed by 
the “Push-Pull” process, using the 
same general methods in J. S. Pat- 
ent No. RE23,171 and incorporating 
certain machinery paterts essential 
to the forming of sheet. Flexibility 
as to depth of draw, ease of tool 
changing, and rapid set-up, are in- 
teresting features. 


* Commonly referred to, erroneously, as vacuum-formirg. 


Model 600 is a heavy-duty ma- 
chine, built to operate most of the 
Borkland patented processes and 
handles sheets 24” x 60’. Most effi- 
cient combinations utilize the suction 
process using vacuum U.S. Patent 
No. RE23,171 or the mechanical 
process U.S. Patent No. 2,357,806 or 
combinations of both and others. 

Years of know-how and the pro- 
duction of millions of items have 
gone into the design of Borkland 
machines. 

The advantages of affiliation under 
a license have been proven by the 
success of firms whose personnel 
have been trained at the Laboratory. 

Licenses are available in the 
United States under the Gustave W. 
Borkland patents to all responsible 
firms by application. Simply address 
Borkland Laboratories, Marion, In- 
diana. 
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Cortain-leed 


REG. U.S. PAT. OFF. 


DENSITE PLASTER 


Check List for Plaster Molds in 
VACUUM FORMING 





¥ ECONOMY 


Densite Plaster itself is inexpensive. It saves in 
man-hours, production costs, ‘‘set up’’ time, speed 


¥v¥ LOW EXPANSION 


Densite plaster molds can meet tolerances as low 
as .00025” per inch. 
of replaceability in case of damage. 


| ¥ HIGH STRENGTH 
¥ PURITY 


Densite plasters are made of gypsum from one of 
the world’s purest deposits and formulated under 
careful laboratory control. 


Surface hardness, compressive and tensile 
| strength of Densite molds are 2% to 4 times as 
great as ordinary plaster molds. 


¥ RESISTANCE TO THERMAL 
SHOCK 


Densite molds can be subjected to frequent cycles 


¥ ACCURACY 


Faithful reproductions are assured even where the 
of high temperatures and sudden cooling with- most minute details are to be recorded. 


out damage. 
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AERO SERVICE CORP. checks them all in DENSITE K-13 


Vv THERMAL SHOCK V¥ HIGH STRENGTH Vv LOW EXPANSION 
Vv ECONOMY Vv PURITY v¥ ACCURACY 











| Heating and cooling cycles subject mold A 4’ x 6’ mold must withstand 15 pounds Controlled expansion of Densite mold, well 
| 











to great thermal shock. Mold life of of pressure per square inch—a total of within range of Aero’s .020” tolerance, 
Densite outlasted comparable products. 51,840 pounds on its total surface. records every single detail of master 
* District Sales Offices in— 
"tain-lee. ATLANTA, GA. KANSAS CITY, MO 
, CHICAGO, ILL. MINNEAPOLIS, MINN. 
ae CLEVELAND, OHIO NIAGARA FALLS, 'V.Y- 
: ‘ . : 1A, PA 
Quality made Certain . . . Satisfaction Guaranteed DALLAS, TEXAS antral 
Sa et ng — DES MOINES, IOWA RICHMOND, CA 
CERTAIN-TEED PRODUCTS CORPORATION DETROIT, MICH. SALT LAKE CITY, UTAH 
| INDUSTRIAL DIVISION, ARDMORE, PENNSYLVANIA EAST ST. LOUIS, ILL. TACOMA, WAS! 
EXPORT DEPARTMENT: 100 East 42nd Street, New York 17, N.Y JACKSON, MISS. — 
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should be highly polished. If stick- 
ing still occurs, it may prove help- 
ful to wipe the surface of the mold 
with stearic acid to serve as the 
mold release agent. Molds should 
not be made of copper or copper al- 
loys since these metals have been 
found to exert an adverse effect 
upon polymerization. 


Saturating the Specimens 


Specimens should be thoroughly 
impregnated with catalyzed inhibi- 
tor-free liquid monomer or casting 
syrup so that spaces previously oc- 
cupied by water or air are filled with 
the monomer. 

The two general methods of mak- 


CRESCENT 





Crescent’s Custom Extrusion Serv- 
ice provides accurate and uniform 
extrusion and fabrication to your 
exact specifications, in a full choice of 
thermoplastics — Polystyrene, Cellu- 
lose Acetate, Ethyl Cellulose, Vinyls, 
Butyrate and Polyethylene. 


i | 
ed i ing cast acrylic embedments are as The newest extrusion and fabri- 
r ; follows: cating equipment—manned by skilled 
i 1 z = yi and experienced workmen —enables 
: DES | G N FRS & : 1) Oven polymerization at con- Crescent to give you any shape you 
1 ' trolled elevated temperatures and ow any a aoe our 
1 ' : capable engineering staff tackle your 
; normal atmospheric pressure. problems and help you in working 
of : FAB R | CATO H S - 2) Autoclave polymerization at out new economical applications. 
Jer ; : controlled elevated temperatures 
: ; and pressures up to 150 p.s.i. 
! The principal advantage of auto- 
—_— fa clave polymerization is that the high 
oe ee pressures involved raise the boiling 
he point of the monomer, thus mini- 
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mizing its tendency to bubble due 
to vaporization, and permitting the 
use of higher curing temperatures 
with a resultant faster curing time. 
In addition, gases trapped or dis- 
solved in the casting mix are forced 
into and kept in solution and do not 
show up as bubbles in the finished 
casting. 

Before pouring the casting syrup 
into the mold over the specimen, the 
mix should be subjected to vacuum 
to cause dissolved gases to “boil out” 
of solution. If the dissolved gases 
are not removed at this stage, they 
may come out of solution during 
polymerization as bubbles. 


Supporting the Specimen 


A base on which to support the 
specimen can be made by pouring a 
14-in. layer of casting syrup into the 
mold, then covering the mold with 
two or three layers of tightly fitted 
cellophane. If bubbles are trapped 
in the casting while pouring, let the 
mold stand until the bubbles disap- 
pear. The bubbles can often be made 
to disappear by subjecting the mold 











@ All CresLINE Plastic Pipe guaran- 
teed to never rust, rot or corrode. 
Only one tenth the weight of steel 
pipe and lasts 2 to 3 times longer. De- 
livers more liquid than steel pipe of 
same diameter, due to smooth inner 
surface—won’t scale or collect sedi- 
ment. Easy to handle and lays faster. 
Write for data about either type of 
pipe listed below. 


LEFT: CRESLINE-NT Flexible 
Plastic Pipe, ideal for all cold- 
water uses. Marked every twelve 
inches, easily measured and cut. 
CRESLINE-NT is non-corrosive 
and resistant to most chemicals. 


BELOW: CRESLINE-BR—used 
principally in oil and gas applica- 
tions. Non-corrosive — paraffin- 
proof. Cheaper to lay. Re-layable. 


iN, 
‘4 50 : and contents to alternate vacuum A 
' - = Armitage Ave. and atmospheric pressure. When the DOP I a Sa ta OY ad 
Chicago 39, Ill. bubbles are no longer evident, the vee 
TAH BErkshire 7-0800 syrup should be heated at 110 to| CRESCENT PLASTICS, Inc. 


115° F. under normal atmospheric 


955 Diamond Ave., Evansville, Indiana 














—~ pressure until it forms a gel which 
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MOLDS 


KEEP 


chehaefer ON TAP— AND TOP! 


DELIVER “DOUBLE SHOT” TAP HANDLES OF 
UNUSUAL DESIGN AND CONSTRUCTION 








The F. & M. Schaefer Brewing Co. re- 
quired plastic tap handles that would 
withstand continued use, remain eye-catching and 
permanently retain their distinctive trademark. 


PROBLEM 














SOLUTION These molds were constructed with tradi- 
tional Parker craftsmanship—performed to 
every specification of appearance, size and uniformity— 
without flash or rejects. This case history typifies Parker’s 
ability to produce molds for plastics as needed, as speci- 
fied for the widely diversified requirements of American 
industry. 
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Parker-built mold showing Schaefer insert. This com- 
ponent, molded by the Cowan Boyden Corporation 
of Providence, is inserted into the mold at the right 
and permanently embedded into the handle. 


Send for literature today! 
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is just stiff enough to : port the 
specimen. 

Two slightly different techniques 
are used for oven casting, depending 
primarily on the thickness of the 
specimen. 

Specimens Under 1 in. Thick 
Pour a small amount of catalyzed 
inhibitor-free monomer over the gel 
base and thoroughly wet the base 
and the sides of the mold. Drain off 
excess liquid monomer, then pou 
an amount of casting syrup that wil] 
cover the specimen, when inserted, 
to the desired depth. If bubbles 
form, cover the mold with cello. 
phane and place it in a refrigerator 
or subject it to alternate vacuum 
and atmospheric pressure. Do not 
allow the casting syrup to stand for 
any period of time without a cover. 
either at room temperature or in the 


oven, because a tough film forms , 


making later operations difficult. 
Specimens Over 1-in. Thick—Wet 
the base and sides of the mold with 
catalyzed inhibitor-free monomer as 
above. Pour a thin layer of casting 
syrup over the specimen which had 
been removed from the liquid mono- 
mer saturation bath and placed in 
the mold. The mold with the speci- 
men is then carefully sealed using 
multiple layers of cellophane. If 
bubbles have formed, place the mold 
in a refrigerator or subject it to 
alternate vacuum and atmospheric 
pressure. The mold should then be 
heated at 110 to 115° F. until the 
layer hardens. This process is re- 
peated until the specimen is covered 
with approximately 1% in. of poly- 
mer. Great care must be exercised 
to cover the whole specimen and to 
avoid trapping air bubbles. When 
the specimen is thus glazed and fixed 
to the base, proceed carefully to em- 
bed by adding successive layers of 
casting syrup not more than % in. in 
depth, in order not to excessively 
soften the glaze on the specimen be- 


ing embedded. 


Placing the Specimen 


When the syrup is free of air bub- 
bles, remove the specimen from the 
liquid monomer saturation bath and 
place it edgewise in the syrup until 
it rests on the gel base. Then lower 
it very gradually in such a manner 
as to avoid trapping bubbles. |! may 


be necessary at this time add 
some of the casting syrup to cover 
the specimen completely, bu’ nder 


no circumstances should the ‘aye 
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iohane and if bubbles have 


wit 


for slace the mold in the re- 
fri or subject it to alternate 
va .nd atmospheric pressure. 
Th ce it in an oven at 100 to 
115 or polymerization. As pre- 
vic stated, polymerization oc- 
cu! h production of considerable 
hea the layer is too thick, heat 
dis: ss too slowly and bubbles 
will ..m. The oven should be pro- 
yidea with an exhaust fan and au- 
tomatic temperature controls to pre- 


vent temperatures from going too 
high. A block 1 in. thick should 


harden in approximately seven days 
at 110 to 115° F. Successive layers 
of 14-in. thickness can then be 


added to obtain a suitable block. 


Final Heat Treatment 

To complete the polymerization, 
and to anneal the finished embed- 
ment to reduce stresses due to 
shrinkage during polymerization, the 
embedment after removal from the 
mold should be heated to a tempera- 
ture of approximately 225° F. for a 
period of at least 2 hr. for each % 
in. of thickness. 

Sample embedments of each type 
should be tested to determine 
whether they can withstand the 225° 
F. annealing temperature without 
damage. 

If not, then lower temperatures 
have to be used. After heating, em- 
bedments in the softer polymers 
such as butyl methacrylate can be 
cooled quickly to room tempera- 
ture; embedments in the harder 
polymers should be cooled slowly. 
If the part is cooled too rapidly, the 
surfaces of methyl or ethyl meth- 
acrylate blocks may harden while 
the center is still hot. 

Under conditions such as these, 
severe stresses may be set up in the 
center of the block as it cools and 
the polymer may part from the sur- 
face of the specimen. 


Autoclave Polymerization 


If casting syrup is used, the prep- 
aration of a gel base for supporting 
the specimens in the mold for auto- 
clave casting is carried out in the 
same fashion as preparing a base for 
oven casting, except that bubbles 
can be disregarded since they will 
be forced into solution by elevated 
pressure during the cure. 

If casting slurry is used, the base 
ared by simply pouring the 
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1. Very low or no tool charges. 

2. Production samples within 5 days. 

3. Sampling runs available at very low cost. 
4. Full production runs within 30 days. 





e CONTAINERS—stock sizes from 1 oz. to 32 oz. 
e PACKAGING—all sizes and shapes 
e PREMIUMS 
e CUSTOM MOLDING 
e PLASTIC SHEETING 
@ DECORATING AND PRINTING 
NYLON @ ACETATE @ POLYSTYRENE @ POLYETHYLENE 





Injection molding « Extrusion « Vacuum Forming « Pressure Forming 


Portage, Wisconsin Phone: 1535 














_ PLASTIC MOULDINGS 


S. 


THAT SIMULATE 
CHROME 







We are the exclusive 
manufacturers of 


’ ® ve al Viz 
Si : ) Pats. Pend. . ‘ 


THE PLASTIC MOULDING 
THAT SIMULATES CHROME 


Silvatrim is moulded in the 

various shapes illustrated 

or can be moulded to your 
specifications. 


\) 


. 

Send sample shape or 
blueprints of the shape 
desired. We will be pleased 
to advise and estimate. 


GLASS LABORATORIES, INC., 









MIRROR-BRIGHT 





(Dept. M ) 
65th Street at 9th Avenue 
Brooklyn 20, N. Y. CHEASODY om 
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high-polymer content slurry as soon 
as it is made and letting it stand 
(covered with cellophane) until a 
gel is formed. Again, bubbles can 
be disregarded since they will dis- 
appear. 

When the mold has been filled, a 
layer of cellophane is placed over 
the top and in direct contact with 
the surface of the casting mixture. 

The mold is then placed in an 
autoclave which has been swept free 
of air with carbon dioxide or nitro- 
gen. Carbon dioxide or nitrogen is 
then admitted to the autoclave until 
a pressure of 35 to 150 p.s.i. is 
reached. The temperature is then 
raised to 160 to 275° F. depending 
on the size, shape, and thickness of 
the specimen and the maximum 
temperature it can withstand. The 
elevated temperature and pressure 
are maintained until polymerization 
is complete. 

In cases where curing tempera- 
tures lower than 225° F. were used, 
the temperature is then raised to 
225° F. and held for at least 2 hr. 
for each % in. of thickness. The 
cured casting should then be cooled 
slowly to room temperature while 
still under pressure. 


References 
For additional information on 
acrylic materials, see p. 53. Also 
consult the Subject Index and the 
Directory Index. 





Courtesy The Marblette Corp. 
Cast phenolic resins are prepared over an 18-hr. period in kettles shown at right 
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THERMOSETS 


by ROBERT A. GRAYSON* 


[Dp HENOLICS, epoxies, and poly- 

esters are the thermosetting res- 
ins primarily used for casting. Cast 
phenolics are supplied to fabricators 
for the manufacture of various types 





* Sales Manager, The Marblette Corp. 
References were prepared by the editors. 





of consumer items; phenol} 
resins are finding an ir, 
range of applications in met: ‘orm 
ing dies. Epoxy casting re: 4s are 
being widely used in the voling 
field and for encapsulating ei«-tron- 
ic parts. Use of cast polyester resins 
is now largely confined to embed- 
ment media. 


sting 


Cast Phenolics 

Broad utilization of cast phenolics 
for consumer products results from a 
combination of advantageous phys- 
ical properties in addition to such 
visible assets as “eye appeal” and a 
wide variety of colors and finishes, 
Cast phenolics resist abrasion, im- 
pact, and extremes of temperature; 
they are proof against acids, sol- 
vents, and fungi; they have excep- 
tional strength, hardness, and rigid- 
ity; they do not support combustion. 

Production molds used for casting 
phenolic resins into rods, tubes, and 
many other shapes required for the 
fabrication of consumer products are 
usually made by dipping a steel ar- 
bor into molten lead. The lead- 
coated arbor is then chilled by cold 
water and the lead mold is removed 
from the arbor by means of a series 
of sharp blows. 

These molds are then heated prior 
to filling with resin. The resin, which 
is prepared in kettles for a period of 
time ranging from 14 to 18 hr., is 
the product of the condensation of 
phenol and formaldehyde in the 
presence of a catalyst. Excess water 
is removed by vacuum distillation. 

After the resin is poured into the 
lead molds, an oven cure of from 4 
to 6 days takes place. The polymer- 
ized resin is removed from the mold 
by means of a sharp blow at the 
closed end, which ejects the casting. 

Employing standard tools for such 
procedures as cutting, sawing, grind- 
ing, and polishing, the fabricator 
finds that cast phenolic shapes can 
be machined as readily as hard 
woods and with low set-up costs, for 
producing such items as dice, cut- 
lery handles, trophy bases, perfume 
bottle tops, and jewelry. 

The material is supplied in trans- 
parent, translucent, opaque, and 
mottled colors in an unlimited vari- 
ety of shades. 


Phenolic Casting Resins 
Phenolics for industrial applica 
tions, such as used in metal-forming, 
take the form of liquid casting res- 
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ins, fill unfilled, which are poly- 
a nost cases by heat. Ac- 


1ZeEU 

ae re used to make possible 
a com on method involving air 
cure | a shorter oven cure. An 
amoul -atalyst sufficient to per- 
mit c te cold setting at room 
tempers'.re can be used in excep- 
tional ances, When the use of 
controlled heat is not possible or de- 
sirable 

The phenolic resins now available 
produce castings with extremely 


high resistance to heats and acids, 





Courtesy The Marblette Corp. 


Dimensional stability of phenolic cast- 
ings used as vacuum forming molds 
permits them to be interchangeably 
arranged on platen of forming press 


and with desirable stability, initial 
shrinkage being only 0.001 in./in. or 
less. 

Stretch and draw dies are among 
typical applications of phenolic cast- 
ing resins. Although the construc- 
tion of metal-forming tools varies 
with the forming process, the thick- 
ness of metal, the configuration of 
the part, and other factors, the basic 
methods of handling the resin re- 
main constant in all applications of 
this type. 

To guarantee craze resistance, the 
resin and hardener (catalyst) are 
mixed thoroughly in acid-resistant 
containers such as glass, stainless 
steel, or enamel-lined steel. Mixing 
may be done manually, or in me- 
chanical mixers that are operated at 
slow speeds—30 to 60 r.p.m.—so 


that a minimum of air is trapped in 
the resin. 

. Resins stored in cold rooms should 
be allowed to attain normal room 
temperature before being mixed 
with the hardener. These minimum 


mixing times are recommended: 2 


Thermos ets 
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APPLICATIONS --* 


Thousands of problems have been profit- 
ably solved for our customers with products 
like these—successfully engineered, de- 
signed and produced by H & R Industries, 
pioneers in plastics . . . specialists in fabri- 
cating polyethylene, acrylic, Kel F, Kralas- 


tic, nylon and other plastics. 


INDUSTRIES 


NAZARETH, PENNSYLVANIA 
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the face has been cast, no hand fin- 
ishing is required. Also, there is no 
need to allow for metal thickness, 
since the resilience allows the resin 
to depress sufficiently. 

Almost all the cold-setting epoxy 
formulations are restricted in the 
size of their castable thickness to % 
inch. However, these resins may be 
used in conjunction with special 
catalysts which, although they re- 
quire heat for curing, increase the 


min. for small quantities, 5 min. for 
25-lb. batches, and 10 min. for 80- 
lb. quantities. 

After blending, the mixture is al- 
lowed to stand so that bubbles ris- 
ing to the surface may be removed, 
either by scraping or by dispersing 
with a few drops of denatured al- 
cohol. 


epoxy resin will adhere t< ciously 
to the clean surface of the core, If ‘ 
the dimensions of the die ae to be 

changed later, the surface may be 

reworked or it may be chipped off 
completely and another cast for the 

original core. 


Polyester Casting Resins 
Polyester casting resins are more 


Epoxy Casting Resins diverse in their composition than 


The epoxy resins used for metal- 











forming tools fall into three major 
classifications: metal-filled, miner- 
al-filled, and resilient. 

Metal-filled resins have excellent 
machinability and good impact 


strength plus high abrasive strength. 


Courtesy The Marblette Corp. 


castable dimensions 20 times. 


Epoxy Casting Techniques 
When the epoxy formulation has 
a high viscosity, it is possible to 
warm the resin without appreciably 





Cast slabs of phenolic resin, for use as trophy bases or mountings for small statuary, 
are cut to their correct dimensions by operator using a water-cooled saw 


In addition, they will transfer heat 
from the die face through to the 
core, to reduce the concentration of 
heat caused by the friction between 
the metal being drawn and the die 
surface. 

Mineral-filled resins provide cast- 
ings with a compressive strength of 
35,000 p.s.i. or more. The castings 
have an abrasion resistance which 
makes them virtually impervious to 
wear; this may be considered a mi- 
nor drawback since the surface of 
parts made from this type of resin 
is so abrasion resistant that it cannot 
be altered after it has been cast. 

The resilient resins have proved 
their efficacy for use as the face of 
the punch of drop hammers. Once 
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affecting the curing cycle, if the resin 
is a member of the “heat setting” 
group. In addition, because many of 
the casting formulations restrict the 
cast pieces to shallow depths, surface 
casting is necessary. 

The first requirement for shallow 
casting is the production of a core. 
For drop hammer punches, for ex- 
ample, lead or Kirksite are gener- 
ally used. Kirksite, cast iron, phe- 
nolic, or epoxy may be used for draw 
and hydro-press dies. 

The core is produced to allow % 
to 1 in. clearance all around when 
it is suspended in a cavity to which 
a parting agent has been applied. A 
predetermined quantity of resin is 
then poured into the cavity. The 





either phenolic or epoxy resins; they 
therefore display a wider range of 
properties and are generally pro- 
vided in formulations “tailored” to 
the individual use. 

Supplied as thin liquids, polyesters 
require small and carefully meas- 
ured amounts of catalysts for cast- 
ing. Because they have less strength 
than epoxies, their tooling uses are 
limited, but their superior electrical 
qualities have confirmed their ef- 
fectiveness in potting electrical and 
electronic components. 
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ELASTOMERICS 


B LASTOMERS are basically a 

plastisol type material based on 
polyvinyl chloride compounds. The 
vinyl is in the form of finely ground 
particles in suspension with a proper 
degree of plasticizer which deter- 
mines the flexibility of the material. 
When the vinyl compound is ele- 
vated to the proper temperature it 
fuses into a solid flexible mass. The 
fusing temperature varies from 220 
to 350° F. depending upon the ‘or- 
mulation of the vinyl. 


Casting 
The more versatile of these “or- 
mulations is the type which fuss at 
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\ fter 20 years of sound sleep, 
Rip Van Winkle awoke to a 
surprising number of 
changes — the entire world 
had forged ahead into a new 
and modern era. Rip’s 
incredulous eyes stared 
about him in complete 
bewilderment. And so it is 
with those who do not daily 
live with progress. 

Being well informed of the 
latest developments is 
especially essential in the 
plastic field. The Lor El 
Company is daily evaluating 
and testing the newest mate- 
rials, methods and equip- 
ment. This study enables 
Lor El to correctly select the 
plastic most suitable for a 
particular product; and to 
produce quality molded 
plastic products in the most 
efficient and modern manner. 
If your future products re- 
quire a molded plastic 
component allow the Lor El 
Company to serve you with 
their most up-to-date design 
and production facilities. 

If you enjoy making headway 
as much as we do send for 
our complete catalog today. 


-Eor-=EL- 


COMPANY, 


}Ournal Square 2-4066 


252 PATERSON PLANK ROAD 
JERSEY CITY 7, N. J. 
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a low temperature, such as Elas- 
tomer #105 (Elastomer Chemical 
Corp.), and possesses a low viscosity 
coupled with full deaeration to in- 
sure a perfect surface in the most 
intricate molds. With this material 
it is possible to cast a mold on any 
porous surface such as wood, plas- 
ter, or plastic from which reproduc- 
tions can be made in cast plastic. 
This process is used extensively for 
the purpose of reproducing proto- 
type models. 

As an example, a simple mold is 
made by fastening the model to a 
plate with a thin layer of cured elas- 
tomer. A flask is then placed around 
the pattern. A coat of any hard paste 
wax is then applied to all surfaces 
which will come in contact with the 
poured elastomer in order to insure 
proper parting. The assembly is 
then filled with elastomer to a depth 
sufficient to cover the pattern about 
Y in. thick, and is placed in an oven 
at 220° F. About 10 min. curing 
time is allowed for each % in. of 
thickness of elastomer. When the 
heat has penetrated the entire mass, 
total cure is effected and the mold 
may be removed from the oven. The 
cast mold should be allowed to cool 
thoroughly before stripping it from 
the pattern. 

In casting a large mold, a plaster 
matrix is made over the model, al- 
lowing space between it and the 
model. The matrix and model are 
given a thorough coat of paste wax, 
assembled, and sealed. The elasto- 
mer is then poured into the space 
allowed until it is filled, then placed 
in an oven and cured at 220° F. 
Sufficient time is allowed for the 
heat to penetrate the plaster matrix 
and the cast elastomer mold. When 
the mold is totally cured it should 
be removed from the oven, the 
matrix removed, and the elastomer 
allowed to cool before removing it 
from the model. 

When it is necessary to cast a 
two-part mold, one half is cast first. 
The part line of the first half is 
thoroughly waxed to insure parting 
of the second half when it is poured 
against it. After the second half is 
cured, it is removed from the model 
in the same manner in which the 
first half was removed. 

This mold may then be used to 
cast any of the following plastics: 
phenolic, furan, epoxy, polyester, or 
melamine. When the mold is used 
for casting polyester resins, it 
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WHEN NO OTHER MOLD WILL DO... 
call for 


CAMIN 


Electroformed 
CAVITIES 


Close Tolerance! 

Electroforming exactly reproduces the dimen 
sions of the steel master. Camin cavities need 
no polishing. 








When there is a call for exceedingly deep cavities, for 
cavities which must reproduce exacting surface designs 
and textures, for a series of cavities which are identical 
. .. that’s the time to call on Camin. From steel or other 


masters, Camin electroformed cavities reproduce intricate 
Deep Cavities! 

No practical limit to cavity depth. There are 
no hobs to sink, no chance of breakage. 


shapes that can’t be machined, can’t be hobbed. Supplied 
ready for installation in mold bases. 


Write for full details. 
Or send sketch for estimate. 


AMIN LABORATORIES, INC. 


Long Wearing! 

Cavity hardness of Rockwell € 45-50, as 
deposited, without heat treating. Resists cor- 
rosion from mold lubes, flow and storage. 


Reproducibility 
One master makes any number of cavities, 
each one precisely uniform in every detail. 
Masters lasts forever! 


104-14 South Fourth St. 


Brooklyn 11, N. Y. 





IMPROVED PRODUCTS 
THROUGH IMPROVED SURFACE FINISHES 


Chromium plating adds superior finish and durability 


ee 


@ embossing rolls @ press plates 


molds @ casting drums 


press rams @ press platens 


WS 


ee 
ANNE 


write for specialized information 


CHROMIUM CORPORATION OF AMERICA 


PLANTS 


Waterbury Cleveland Chicago 
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should first be sprayed wit 


one of 
the parting compounds , ed on 
porous molds. This builds ; barrier 


film on the elastomer which protects 
it against the action of the free 
styrene monomer that is present jn 
the polyester. 

In the moving picture industry 
hot melt vinyls are cast on plaster 
models on a large scale. The process 
is the same as in casting an elasto- 
mer mold with the exception that 
vinyl (Plastiflex, Santa Anita 
Chemical Co.) is first melted and 
then is drawn into the space be- 
tween the matrix and the model by 
vacuum. When the vinyl has cocled, 
it is stripped from the model. In 
order to protect the mold from the 
solvent action of the polyester resin, 
a coating is sprayed on the mold and 
cured at 160° F. The polyester cast 
is then made by wet lay-up process, 

The ceramic industries make use 
of the elastomeric mold process in 
reproducing block and case molds 
for slip casting. 

When a more elevated tempera- 
ture (350° F.) is necessary to fuse 
the vinyl compound, such as Geon 
121 Compounds (B. F. Goodrich 
Chemical Co.), the mold should be 
made of a non-porous material such 
as metal, glass, or ceramic. This type 
mold is compatible with all cast 
resins, including polyesters, without 
the need for any special treatment 
of the mold. 
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ISOCYANATE 


Fos iS prepared from diisocyanate 
can be divided into two distinct 
classi!ications—elastomeric and rigid. 
All grades, however, are produced 
by the chemical reaction between 
specific alkyd resins and polyisocy- 
anates and receive their cell struc- 
ture through internal carbon diox- 
ide generation. 


Elastomeric 


By far the largest volume of 
foamed isocyanate is of the elasto- 
meric type, produced by a patented 
process with patented equipment. 
Foaming the elastomer type calls for 
careful control of several constitu- 
ents in addition to the polyisocya- 
nate and the alkyd resin. These 
other components, such as suitable 
catalysts, water, and colorants, are 
simultaneously combined with the 
polyisocyanate and alkyd resin in a 
high-pressure mixing head. Each of 
the constituents is drawn from its 
own temperature controlled reser- 
voir by metering pumps which can 
be adjusted with very high accuracy. 
The mechanical action in the head 
not only serves to mix the com- 
ponents thoroughly, but also fur- 
nishes the pressure which forces the 
mixture out of a nozzle into a suit- 
able container or mold where the 
material foams and partially cures. 


Production Set-up 


In order to deposit the resin mix- 
ture uniformly in the mold, one pro- 
duction plant uses the following set- 
up: the mixer head and nozzle are 
mounted on a track so that as cur- 
ing pans or molds move slowly for- 
ward on a conveyor belt, the head 
and nozzle assembly travels back 
and forth at right angles to the di- 
rection of the pan travel. Imme- 
diately after the foam mix is depos- 
ited in the mold, the conveyor car- 
ries it under an exhaust hood so the 
isocyanate vapors and other gases 
given off by the reaction can be 
vented. This is most important since 
these vapors may cause dermatitis 
if permitted to come in contact with 
the skin and may also irritate the 


lsocyonate 


Foaming Plastics 


respiratory tract, sometimes bring- 
ing on an asthmatic condition of 
some severity. 

The length of the conveyor and its 
speed are such that there is suffi- 
cient time for the foaming action to 
be completed and the cure advanced 
sufficiently so that the foam acquires 
sufficient strength to permit han- 
dling. Each foamed “slab” is then 
removed from the mold and stacked 
on edge in bins for about 24 hours. 
At the end of this time, the foam has 


carefully controlled conditions. Be- 
cause a goodly portion of the heat 
of reaction is dissipated during this 
first reaction, “heat problems” dur- 
ing foaming are minimized. 


Properties 


Unique physical and chemical 


properties of isocyanate foam have 
afforded it acceptance in a wide 
range of diversified applications. It 
has high strength/density 
high abrasion resistance, 


ratios, 
can be 
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Courtesy Curtiss-Wright Corp., Piastics Div 


Slab of elastomeric isocyanate foam is easily cut to size with standard bandsaw 


acquired about 99% of its final 
properties and is ready for shipment 
or fabrication. 


Rigid 

Materials for producing rigid 
foams are generally marketed as 
two-package liquid systems, thus 
enabling the plastics fabricator to 
“foam in place” by simply mixing 
the two prepared components and 
pouring them into a suitably shaped 
container or form. A further advan- 
tage of the package system is that 
the fabricator need not install the 
expensive equipment which is nec- 
essary to pre-react the diisocyanate 
with the alkyd resin, a reaction 
which must be carried out under 


sewn, and can be fabricated with 
common wood working tools. Such 
foams can be washed or dry-cleaned 
and they demonstrate resistance to 
oxidation, mildew, and_ vermin. 
These foams are odorless, generally 
non-allergenic, and resistant to most 
oils and solvents. The rigid formula- 
tions yield a foam of high compres- 
sive strength and a firm adhesive 
bond to the walls of the foamed-in- 
place container. 
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Courtesy Curtiss ‘*’/right Corp., Plastics Div. 
Shoulder pads, formerly fabricated by 


hand from cotton batting, are now be- 
ing automatically cut to size and 
shape from isocyanate foam material. 
Paint roller, of the same material, is 
now in developmental stage 
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“Foamed - in - place isocyanate,” 
Mopern Puastics 31, 384 (June 1954). 
“Polyurethane resins,” by J. Bjork- 
sten, H. Tovey, and H. L. Dollard, Jr., 
Mopern Ptuastics 31, 143 (April 
1954). “3 new foams,” MoprerN 
Piastics 30, 85 (Apr. 1953). 


PHENOLIC 


by R. P. COURTNEY* 


OW-DENSITY foam, produced 

from foaming phenolic resins, has 
found wide application in several 
fields. The commercial availability 
of this foam was made possible sev- 
eral years ago by the development 
of a manufacturing procedure which 
could properly control the phenol 
formaldehyde reaction to yield a 
uniform, lightweight, resilient mate- 
rial. 

The required production proce- 
dures needed to produce uniform, 
lightweight foam have limited some 
applications which require a foamed- 
in-place-type material. However, for 
many applications, particularly in 
the packaging and insulating fields, 
precut, factory-produced slabs of 
1 to 2 in. in thickness have 
proved very satisfactory. The mate- 





* New Products Engiocaring Dept., Bakelite Co. 
References were prepared by the editors. 
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rial offers packagers many econo- 
mies in the form of reduced shipping 
costs, low breakage of fragile arti- 
cles, and increased protection from 
the hazards of fire. Over-all pack- 
aging time is reduced. With slabs of 
several thicknesses available, the 
foam can be cut or broken into 
pieces of the desired size to fill voids 
in a container. 


Decoration Possibilities 


Production of phenolic foam in a 
wide range of densities and colors 
has opened up new fields for this old 
material. It is believed that both the 
decorative and the novelty type in- 
dustries may find use for these gaily 
decorated recut blocks. Foam 
blocks have already been utilized as 
attractive bases for floral arrange- 
ments. Produced so as to readily ab- 
sorb water, blocks of phenolic foam 
keep cut flowers fresh and moist 
while eliminating the problems of 
spilling from conventional contain- 
ers. As a lightweight decorative ma- 
terial, the foam may be employed in 
retail store display counters and 
windows, as a new sculpturing me- 
dium, for stage and motion picture 
scenery, and other uses. The foam 
may be shaped easily with simple 
tools, or even flaked by hand, and 
may be painted, sawed, nailed, or 
glued. 


Properties and Production 


Phenolic foam is among the light- 
est, yet relatively strongest, dun- 
nage material available on a vol- 
ume-quantity basis. Density for this 
application is approximately 0.3 to 
0.4 lb./cu. ft. and its compressive 
strength of 0.8 to 1.2 ps.i. is su- 
perior to shredded paper or excel- 
sior packed to 2 to 3% Ib./cu. foot. 
The material is very resilient and 
will recover to approximately 80 or 
90% of its original volume when 
compressed less than 50 percent. 
Even loads of several hundred p.s.i. 
will not disintegrate the foam. 

Low-density phenolic foam has a 
“K” value of 0.28 (B.t.u./ft.2/°F./hr./ 
in.), indicating good thermal insula- 
tion properties. It does not burn 
readily and may be classed as self- 
extinguishing. The foam absorbs 
most organic liquids but resists the 
absorption of water. It retains its 
good packing properties despite 
soaking because of its excellent re- 
sistance to swelling or shrinking. 

Although the production of reac- 





Four ingredients for lightweight phe- 
nolic foam—weighed amounts of phe- 
nolic spheres (Microballoons), polyester 
resin, catalyst, and accelerator—are 
mixed together in egg-beater type 
mixer until thoroughly dispersed . . 





Resultant mixture, a thick, putty-like 
mass, is then troweled into the mold. 
Cure can be effected at room tem- 
peratures or may be accelerated by 
the application of heat. . . 


Photos courtesy Bakelite Co. 





After cure, the strong, lightweight, 
uniform block of foam is removed 
from the mold ready for use in o wide 
range of both industrial and consumer 
product applications 
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a ‘omatic machinery and 
spec ndling techniques. The 
follov suggested formulations 
and ss have yielded satisfac- 
tory results: 
Bakeli‘e foaming Parts 
resin by 
BVR 63 weight 
“Tig resin 
BER-18759 100 
Isopropyl ether 5 
Tween No. 40 
(Atlas Powder Co.) 5 
110 
Parts 
Hardener by 
BHR-18769 weight 
Isopropyl ether 60 
Sulfuric acid (conc.) 40 
Phosphoric acid (85%) 7 
107 


The components are combined and 
beaten with an agitator in order to 
incorporate air. When the volume of 
the solution has increased about 
20%, the mixture is brought to 77° 
F.,, and 67 cc. of hardener BHR- 
18769, also at 77° F., is added for 
each pound of BVR-18763. 

The mixture is then agitated vio- 
lently with a propeller-type stirrer 
for 5 sec. and immediately poured 
into the foaming container. The ma- 
terial will foam in 7 to 8 sec. after 
the addition of the hardener. The 
phenolic foam produced from this 
formula weighs 0.3 to 0.4 Ib./cu. foot. 

Although phenolic foam can be 
produced in any container, it is gen- 
erally advisable to maintain a slight 
back pressure on the solution during 
the exothermic reaction. A simple 
method of obtaining this back pres- 
sure is to invert a container of the 
desired shape over the foaming pan. 
As the foam expands, the weight of 
the container provides sufficient back 
pressure and the foam uniformly 
fills the container. 


Greater Control 


A new approach to those applica- 
tions which require foamed-in-place 
material is the development of mi- 
croscopic phenolic spheres (Micro- 
balloons) as a basis for foam. Origi- 
nally designed as a floating barrier 
to reduce evaporation in crude oil 


Storage tanks, these Microballoon 
Phenolic spheres may be suitably 
bonded into a foam-like, low-density 
Phenolic 


material. The term “syntactic foam” 
has been coined to describe this cel- 
lular composite. Syntactic foam may 
be produced in two density ranges, 
depending on the type of binder em- 
ployed, and are designated “light- 
weight” and “featherweight.” 
Possible applications include: 
Core material in sandwich struc- 
tures—When used as a filling core 
in sandwich structures, syntactic 
foam greatly increases the rigidity 
of the structure and at the same 
time considerably reduces the 
weight. Microballoon spheres may 
be used up to 70% of the core’s vol- 
ume, effecting many economies. 
Easily positioned reinforcing or 
insulating filler—For those irregular 
areas which require a foamed-in- 
place-type material, syntactic 
foam may be troweled or other- 
wise hand worked into difficult cor- 
ners. This adaptability suggests such 
applications as aircraft wing struc- 
tures, some types of reinforced plas- 
tic boats, and refrigerator casings. 


Properties and Production 


The sphere is an ideal engineering 
structure, and phenolic spheres, as 
contrasted with the polyhedral 
shape of the cells in reaction foam, 
enhance the strength properties of 
syntactic foams. The spheres have 
an average diameter of 0.0013 in. and 
are essentially nitrogen-filled, hollow 
phenolic balloons. Typical properties 
of these phenolic spheres are: 


Bulk density (Ib./cu. ft.) ..... 8.7 
Actual sphere density 

DUCE. Sodus nresccccess 18 
Average particle diameter 

Re 0.0013 
Diameter size range 

ee Cao 0.0002 to 0.0036 


Lightweight Foam 


The preparation of lightweight 
syntactic foam is a_ relatively 
simple procedure. Foams ranging in 
density from 21 to 39 lb./cu. ft. can 
be produced economically and 
quickly by varying the ratio of 
spheres to binder. A typical labora- 
tory procedure is as follows: 

Add a weighed amount of Bake- 
lite polyester resin to an egg-beater- 
type mixer. With agitation, add the 
proper amounts of catalyst and ac- 
celerator. (CAUTION: It is ex- 
tremely important that they be 
added separately since combinations 
of peroxides and cobalt naphthenate 


are explosively reactive.) Gradually 
add Bakelite phenolic-based Micro- 
balloon spheres to the mix. After 
these are added, continue mixing at 
high speed until the components are 
well dispersed. The resulting mix- 
ture will be a thick, putty-like mass 
which then may be placed in a suit- 
able mold and cured at room tem- 
perature. Temperatures up to 212° 
F. can be used to accelerate cure. 

Test results indicate that the up- 
per limit of Bakelite phenolic-based 
Microballoon spheres which may be 
used in lightweight syntactic foam 
is 40% by weight or more than 70% 
by volume. Combinations of phenolic 
spheres and polyester or epoxy resin 
can be used to reduce material costs 
below those of straight resin. 


Featherweight Foam 
The most recent development in 
the production of plastic foams based 
on Microballoon spheres is feather- 





Featherweight-type phenolic foams re- 
quire no catalyst. Pulverized phenolic 
resin serves as the bonding agent for 
Microballoons. After dry-mixing (above), 
mixture, which pours like sand, is 
put into mold (below) and cured 


Photos courtesy Bakelite Co. 





























weight syntactic foam, for which 
no catalyst is required. Pulverized 
phenolic resin is used as the bonding 
agent. Foam densities ranging from 
10 to 14 lb./cu. ft. can be produced, 
depending upon how tightly the 
mold is packed. Compressive 
strengths varying from 225 to 300 
p.s.i. have been obtained in labora- 
tory batches. For example, a mix 
composed of 40 parts by weight of 
phenolic resin and 60 parts by weight 
of Microballoon spheres has been 
molded and found to have a com- 
pressive strength of 270 p.s.i. The 
above proportions have been found 
to be the minimum for an optimum 
density-strength relationship. How- 


ever, the strength of the foam can 
be increased by increasing the resin 
content with a _ resultant higher 
density. The mixture, which flows 
like fine sand, is poured into a suit- 
able mold and cured at 248° F. for 


2 hours. 
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CELLULAR CELLULOSE ACETATE 


by DR. P. J. WITTE* 


XPANDED cellulose acetate, 
known to industry as cellular 

cellulose acetate (CCA) or Strux, 
is a unicellular product produced by 
a continuous extrusion process 
wherein cellulose acetate flake is 
converted to a rigid foam by the 
flash vaporization of volatile solvent. 

Density of the product is a func- 
tion both of feed composition and of 
operating conditions in the extruder. 
Foam in the density range of 6 to 
7 lb./cu. ft. is presently available. 

A rather dense, smooth skin is 
present along the entire surface of 
the product as extruded. Immedi- 
ately after extrusion the product 
passes through a pair of parallel cir- 
cular saws where the edge surfaces 
are removed and width dimension 
is established. Removal of all skin 
results in a decrease in over-all den- 
sity of about 1 Ib./cu. foot. 

A distinct advantage of continu- 
ous extrusion is that the length of 
product is unlimited. However, the 
cross-sectional area is governed by 
the capacity of the extruder, which, 
at present, is 6 sq. inches. 

Conventional sizes are as follows: 
1 by 4 in.; % by 6 in.; % by 8 in.; 
1% by 3% in.; 1% by 4 in. in boards; 
and 2%, 23%, and 2% in. diameter 
rods. Other dimensions and shapes 
require only making forming dies. 

Besides the excellent strength 
properties shown in Table I, Strux 
is noted for its thermal resistance 
and stability. For instance, it may be 
subjected to temperatures as high 
* Director of Research, Russell Reinforced Plastics 


Corp ; 
References were prepared by the editors. 
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as 350° F. for extended periods and 
up to 380° F. for short periods with- 
out decomposition. Mechanical prop- 
erties are not greatly affected by 
temperature change. At —70° F., 
room temperature values are de- 
creased only 20 percent. The co- 
efficient of linear expansion of 2.5 
< 16° in./in. for 1° F. and a thermal 
conductivity of 0.31 B.t.u./hr./ft.2/°F./ 
in. of thickness further indicate good 
thermal properties. A burning rate 
of 4.9 in./min. presents the only fea- 
ture of thermal weakness. 

The water absorption of Strux ex- 
pressed in terms of reserve buoy- 
ancy after complete immersion in 
water, indicates an initial buoyancy 





of 55 Ib./cu. foot. This value ig re. 
duced to 53 Ib. after 24 hr. immer. 
sion. Four days and <ubsequen 
immersion decreases the buoyancy 
to 52 Ib./cu. ft. where stabilization 
is obtained. Drying results in com. 
plete recovery. 

Cured CCA has no odor. Toxicity 
has been thoroughly investigated, 
The basic ingredients themselves are 
known to be non-toxic. Since there 
are no volatile or unstable compo- 
nents present, the formation of toxic 
elements with an increase of tem- 
perature, pressure, moisture content, 
or other influences is impossible, 


Easily Machined 


This foam is easily machined to 
extremely close tolerances by ordi- 
nary woodworking tools such as 
band and circular saws, lathes, 
sanders, jointers, shapers, planers, 
and centerless grinders. It is impor- 
tant to note that the strengths are 
maintained throughout these opera- 
tions even though skin surfaces have 
been removed. 

It is sometimes required in certain 
applications to manually or mechani- 
cally shape Strux sections to a par- 
ticular contour. Extruded parts have 
reasonable flexibility in the direc- 
tion of extrusion and can be formed 
in large radii and simple curves, es- 
pecially in thin sections after skin 
removal. Flexibility can be increased 
to a degree by subjecting the piece 
to hot water or steam for short pe- 
riods. Dry heat is not effective. 

As mentioned previously, since 





Table |—Properties of Cellular Cellulose Acetate 





Mechanical Properties 


Tensile strength 77° F., p.s.i. 170 
Compressive strength, ultimate, p.s.i. 125 
Flexural strength, p.s.i. 147 
Modulus, p.s.i. 5500 
Shear strength, in tension, p.s.i. 140 
In compression, p.s.i. 125 
Impact strength, Izod unnotched ft. lb. 0.1 
Thermal Properties 
Coefficient of linear expansion, per °F. 2.5 X 10° 
Therman conductivity B.t.u./hr./ft.2/°F./inch 0.31 
Miscellaneous Properties 
Density, lb./cu. foot 6-7 
Moisture-absorption 
50% RH, lb./cu. foot 0.15 
100% RH, lb./cu. foot 1.05 
Dielectric constant 1.12 
Loss tangent 0.002-0.003 
Burning rate, in./minute 49 





Foaming Plastics 


“OR 
















"? es 9 





MwA: «ULL 


SS eS 


YA \\II 





Specialized Bridgeport techniques slash plastic 
molding, assembling, finishing times to give you 
better products faster, more economically 


First of all, Bridgeport molds to your 
specifications on the most efficient presses 
available for your needs. Next, Bridge- 
port devises special tools and techniques 
to speed your plastic items through the 
usual time-consuming steps of assembly, 
finishing, spraying, drying, and all other 





secondary operations. Actually, your 
products flow from press to shipping 
container in a matter of seconds. 

Why not investigate how specialized 
Bridgeport techniques can save you valu- 
able steps, time, and money? Write 
today to: 


BRIDGEPORT MOULDED PRODUCTS, inc. 


BOX 3276, BARNUM STATION, BRIDGEPORT 5, CONN. 
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the cross-sectional area of cellulose 
acetate foam is limited, the necessity 
of building up sections where larger 
aleas are required is apparent. 

Simple gluing procedures work 
well with this material. Fabricators 
have used polyester and epoxy res- 
ins, particularly where vertical sur- 
faces are encountered, utilizing 
thixotropic or thickened resin mixes 
which have little tendency to flow 
or run due to gravity. Also used are 
phenol, urea, resorcinol formalde- 
hyde type adhesives. 

Single component systems such as 
those offered by the vinyl and rub- 
ber base cements are more satisfac- 
tory on small scale operations. Be- 
sides elimination of mixing, these 
types are usually lower in cost and, 
even more important, have almost 
unlimited pot life in a sealed con- 
tainer, whereas synthetic resins have 
rather short pot lives when employ- 
ing a practical cure cycle. 

One of the most important appli- 
cations of Strux is in the field of 
sandwich construction. Because of 
its high heat resistance, its high 
strength-low weight ratio, and ease 
of bonding, it is well suited for pro- 
duction of laminates using glass 
cloth, glass mat, metal, or wood in 
combination with polyester and 
epoxy resins. This can be done either 
by primary or secondary bonding. 
In primary bonding, the CCA core 
is merely laid continuously between 
resin impregnated facing materials 
and placed in a press under a pres- 
sure of about 30 p.s.i. for 10 min. at 
230° F. The resin flows between the 
individual joints, providing a sound 
bond and eliminating the need for 
any preliminary bonding of the CCA 
sections. Secondary bonding requires 
roughening the surfaces of the facing 
material and utilizing the gluing 
techniques mentioned above. 

In other fields, Strux has found 
acceptance as reinforcement for air- 
craft control services, radome hous- 
ing, and filler blocks under fuel cells. 
As a buoyant material, it is indicated 
for life floats, buoys, and for other 
flotation devices. Its dielectric quali- 
ties make Strux useful in the manu- 
facture of X-ray and electronic 
equipment. Particularly important 
applications include ribs, posts, and 
framing members in shelters, hous- 
ing units, trailer bodies, and similar 
large structures. 

One of the most extensive uses for 
CCA is in gun plugs for jet fighters. 
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Since Strux can be machined to ex- 
tremely close tolerances and has 
great strength even at high pres- 
sures, the plugs stay in place during 
flight. When the gun is fired, the plug 
completely disintegrates, passing 
through the jet stream without any 
damage to internal mechanisms of 
the ship. 

During recent months, this foam 
has been utilized in an experimental 
packaging unit for shipment of anti- 
personnel mines and detonators. The 
high shock and vibration resistance 
of Strux allows packaging of these 
items in the same parcel. Because 
of these two properties, cellular cel- 
lulose acetate has also been found 
useful as a protective covering for 
batteries. 
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POLYETHYLENE 


by W. T. HIGGINS* 


C ELLULAR polyethylene is a 

lightweight material produced by 
the extrusion of a polyethylene com- 
pound containing an intimate disper- 
sion of a chemical blowing agent. 
Extrusion can be accomplished with 
conventional equipment. The excel- 
lent basic properties of polyethylene 
—flexibility, toughness, low moisture 
absorption, abrasion and chemical 
resistance, and low electrical loss 
characteristics—are retained in cel- 
lular polyethylene with a significant 
reduction in specific gravity. Cellular 
polyethylene is especially useful in 
applications where lower electrical 
attenuation and line losses are re- 
quired, particularly at high fre- 
quencies. It is also desirable for use 
where a lightweight material is re- 
quired. 

This material is composed essen- 
tially of unconnected cells. The 
dielectric constant of the cellular 
foam is much lower than that of 


* Products and Process Development, Bakelite Co. 
References were prepared by the editors. 





solid polyethylene; the power fac. 
tors of both are the same. As with 
the solid material, the pow>r factor 
of cellular polyethylene s,s ws lit- 
tle, if any, response to changes jn 
frequencies. This means tha‘ power 
loss will be uniformly low. The di- 
electric constant of cellular poly- 
ethylene is between 2.3 and 1.0, the 
exact value depending on the ratio 
of polyethylene to the gas in the 
cellular form. 

Cellular polyethylene expands 
100% during extrusion, resulting in 
a composition which is 50% inert 
gas. Because of this, certain proper- 
ties are improved while others are 
impaired to some extent. Table | 
illustrates the effect of the gas on 
some of the common properties of 
polyethylene. 


Production Method 


To maintain the inherent elec- 
trical properties of the polyethylene, 
the blowing agent, the gas liberated 
by it, and any residual products 
must not absorb moisture and there- 
by degrade the insulating character- 
istics of the compound. The blowing 
agent used should liberate a maxi- 
mum of gas and leave a minimum 
of residue. The residue should be 
non-polar to ensure against elec- 
trical losses at high frequency. 

Since the blowing agent must lib- 
erate gas under controlled condi- 
tions, extruders which can be regu- 
lated both as to heat and pressure 
appear more adaptable to this criti- 
cal operation. Aside from the actual 
extruding operation, the machine 
used in processing cellular poly- 
ethylene must perform two addi- 
tional functions. 

First, by application of heat, the 
extruder must cause the blowing 
agent to liberate the gas. Secondly, 
by maintaining uniformly high pres- 
sure in the barrel, head, and die, 
the extruder must ensure against 
premature expansion of the liber- 
ated gas before the material 
emerges from the die. A machine 
properly adjusted to heat and pres- 
sure will give a product with a 
smooth surface, a unicellular struc- 
ture, and a uniform bubble size. Op- 
erating temperatures that are too 
high will give a less uniform bubble 
size and a rougher surface with 
attendant cooling problems. Too low 
operating temperatures result in 4 
high-density material. Optimum °on- 
ditions for extrusion will vary with 
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Table |—General Properties of Cellular Polyethylene 








y Solid Cellular 
polyethylene polyethylene 
Wire vc #14 A.W.G. insulation O.D. (in.) 0.250 0.250 
Ten rength, p.s.i. @ 23° C. 2180 670 
Elon n, % @ 23° C. 580 310 
Diel: strength, A.S.T.M. D-149-44 
Short time @ 0.125 in. 630 v./mil 220 v./mil 
Ste» by step @ 0.125 in. © 590 v./mil 190 v./mil 
—55 mandrel bend, 2X OK OK 
Specific gravity 0.92 0.47 
Power factor @ 1000 cycles 0.00028 0.00033 
10,000 cycles 0.00030 0.00038 
Dielectric constant @ 1000 cycles 23 1.48 
10,000 cycles 2.3 1.49 





the particular extruder, the size of 
the extruded article, and the blow- 
ing agent used. 

A method of preventing prema- 
ture gas expansion is to use a dense 
screen pack of 20/60/100/100 mesh. 
High head and die pressures are 
maintained with a low head temper- 
ature and a die which is designed 
to restrict the flow of the material. 
The restriction of flow can be ac- 
complished by increasing the land 
length as the diameter of the die 
opening increases. 

Under proper operating condi- 
tions, the cellular polyethylene will 
double in volume. This expansion 
requires that the area of the die 
opening, minus the area of the wire 
or core, be 50% of the area of the 
finished insulation. A convenient 
formula for computing the final di- 
ameter for a given die size or the 
necessary die size for a specific final 
circular cross section diameter is 


D=V2D?—@ 


where D = final diameter; D, = die 
diameter; and d = diameter of wire 
or core. 

For applications where higher 
densities are required, cellular stock 
can be blended with a solid poly- 
ethylene compound to achieve the 
desired density. Higher densities 
can also be obtained by extruding at 
reduced temperatures, thus limiting 
the extent of blowing. However, re- 
sults are extremely difficult to re- 
produce and, in every case, it is 
recommended that all of the gas be 
liberated from the blowing agent 
during the extrusion operation. 

Screw temperature control is 
necessary, the exact temperature 
varying with the extruder. Tempera- 
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tures from 20 to 100° C. have been 
used successfully. A screw length- 
to-diameter ratio of 12 to 1 or higher 
is more effective than lower ratios, 
while a high compression ratio 
screw is to be preferred to a low 
compression ratio screw of the same 
type. 

Preheating of the wire or core to 
between 212 and 260° F. is desir- 
able for achieving a smooth, regu- 
lar surface. Lower temperatures 
tend to give a lumpy material, while 
higher temperatures result in un- 
even cooling and flattening of the 
insulation. 

While it is possible to use direct 
water cooling for thin-wall insula- 
tion, heavy walls require a long 
stretch of air cooling. Too rapid 
quenching of the product will tend 
to flatten it because of its weakness 
at the extrusion temperature. An- 
other cause of insulation deforma- 
tion is the rapid contraction of the 
occluded gases before the polyethyl- 
ene has had an opportunity to de- 
velop strength. It is possible, how- 
ever, to minimize these tendencies 
by using the lowest feasible com- 
pound temperatures. 


Applications 


Principal applications to date for 
cellular polyethylene are in the 
electrical insulation field. This 
unique material is especially useful 
for such applications as television 
lead-in wire, telephone cable, coax- 
ial cable, and where there are weight 
and handling problems in finished 
wire construction. 

Cellular polyethylene has also 
been extruded successfully to pro- 
duce rods, shapes, and sheeting. 
These materials have shown excel- 


lent promise in cable core, gasketing, 
as well as in cap and closure lining 
applications. 


References 


For further information on poly- 
ethylene, see p. 110. Also consult 
the Subject Index. For sources of 
extruders consult the Directory In- 
dex, p. 894. 

“Cellular polyethylene by extru- 
sion,” by W. T. Higgins, MopEern 
Piastics 31, 99 (March 1954). 

“Polyethylene’s potential in large 
plastic structures,” Prod. Eng., 25, 
146 (Apr. 1954). 


VINYL 


by M. J. KLEINFELD* 


Uss for unicellular polyvinyl 

chloride foam fall into two gen- 
eral categories: insulation and flota- 
tion equipment. Another form of 
foamed polyvinyl chloride is the 
open-celled type. Its principal use is 
in upholstery. 

Different techniques are used to 
make the two types of expanded 
vinyl. The unicellular, or closed-cell 
type, is usually made with chemical 
blowing agents. The blowing agent, 
influenced by heat, gives off a gas 
which forms thousands of tiny bub- 
bles in the vinyl. It is a process that 
resembles the process used in mak- 
ing sponge rubber. Open-celled 
foamed vinyl is usually made by 
mechanically mixing a gas into the 
vinyl. The process, to some extent, 
resembles the making of foam 
rubber. 

Both forms can be made in a firm 
state, virtually impossible to squeeze 
manually. Or they can be made in a 
soft state, easily compressed by 
hand. Open-celled foamed vinyl 
“breathes,” an important feature 
when it is used in upholstery. Uni- 
cellular vinyl, which does not 
“breathe,” is consequently superior 
for flotation and insulation purposes. 
Both types of expanded vinyl can be 
compounded to have excellent fire 
resistance. 


Production Techniques 


Two main techniques are used for 
the production of vinyls foamed 
with blowing agents. The first ne- 
cessitates a closed mold in which 
relatively thick sections of unicellu- 
* Senior Group Leader, Marvinol Development, 
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lar foamed vinyl are produced. 
These sections are then used as 
made, or sliced to whatever thick- 
ness is required. An important fea- 
ture of the closed mold technique 
is the ability of articles so molded 
to retain the details and proportions 
of the mold, even though the expan- 
sion is completed outside the mold. 

The second method involves cast- 
ing in an open mold or coating a 
suitable web with vinyl dispersion, 
in which a blowing agent has been 
mixed, and then allowing the vinyl 
to expand in a “free blow.” Free 
blow foams generally contain some 
interconnecting cells. 

When the closed mold technique is 
used, the mold should be made from 
a heavy steel frame placed between 
steel plates. Soft aluminum gaskets 
provide an adequate seal for the 
mold, if the assembly is placed in a 
press capable of withstanding high 
pressures. 

Extreme caution should be taken 
when blowing in a closed mold since 
very high pressures are developed 
when the blowing agent decomposes. 
A safety factor covering the possi- 
bility of added pressure from vinyl 
breakdown, through an improperly 
stabilized system, must also be 
taken into account. 

The recipe used in preparing 
closed-cell foamed vinyl varies to 
some degree depending upon the 
end-use requirements. In general, 
the recipes consist of vinyl, plastici- 
zers, a blowing agent, and stablizers. 
One formula is: 


Marvinol VR-10 100.00 
Tricresyl phosphate 130.00 
Cadmium barium 

stabilizer 4.0 
Celogen blowing agent 25-30.0 


Densities of 4 to 6 lb. per cu. ft. 
are obtained with this formulation. 
Such a formulation may be prepared 
as a plastisol with all of the ingredi- 
ents stirred together, or ground on 
a paint mill. The mold is then filled 
with the paste and clamped in a 
press. A typical cycle for a 1 in. 
thick frame is 15 to 25 min. at 310 
to 320° F. This is an average cycle, 
and would vary with the formula- 
tion. For a % in. frame, the same 
temperature is used, but the time 
is cut approximately in half. 


Variations 


Mold heat capacities and the 
method of heating will, of course, 
determine variations in the curing 
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cycle. In general, however, it is ad- 
visable to obtain complete fusion of 
the plastic matrix before decomposi- 
tion of the blowing agent. 

Following the fusion and blowing 
steps, the closed mold should be 
cooled rapidly. The center of the 
plastic mass should be well below 
200° F. before the mold is opened, 
otherwise the stock will be so soft 
that it will rupture. 

Care should be used to prevent 
the accidental release of press pres- 
sure before the mold has been 
cooled. 

When the piece is released from 
the mold, it will be partially ex- 
panded. It may then be brought to 
its maximum expanded size by 
heating for 1 hr. at 212 to 220° F., 
either in an oven or in boiling water. 
Annealing, which is generally bene- 
ficial to the dimensional stability of 
the finished expanded piece, may 
be done by holding the piece at tem- 
peratures of 130 to 150° F. for several 
hours. 

In the free blow method, the piece 
is allowed to expand at atmospheric 
pressure. A layer of a blowing plas- 
tisol is coated on a suitable web or 
poured into an open mold. This is 
then fused in an oven at tempera- 
tures of 330 to 360° F. 

Plastisol for this method may also 
be stirred-in or ground on a paint 
mill, but the formulation is slightly 
altered from the one previously 
given. Larger amounts of plasticizer 
are generally used and the blowing 
agent content is cut down. The 
quantity of stabilizer may also be 
reduced since the heat used is con- 
siderably less. One such formulation 
is: 


Marvinol VR-10 100.00 
Di-2-ethyl hexyl phthalate 100.00 
Tricresyl phosphate 60.00 
Cadmium barium stabilizer 2-3.0 
Celogen 1-5.0 


Densities of 15 to 20 lb. per cu. 
ft. are normally obtained with this 
formulation. 

Foamed vinyls of essentially open 
cell structure can be made through 
a technique which does not involve 
the use of chemical blowing agents. 
This process (U. S. Pat., 2,666,036)? 
depends on the expansion of a plas- 
tisol into which an inert gas has 
been introduced under pressure. 
Fusion is carried out in an oven or 
by dielectric heating, the foamed 
plastisol being supported in open 


1Elastomer Chemical Corp. 





molds or on a suitable web. Dengj- 
ties of 3 to 12 Ib. per cu. ft. may be 
obtained. 


Advantages 

The excellent weathering proper- 
ties, chemical inertness, abrasion 
resistance, and non-flammability of 
polyvinyl chloride compounds can 
be imparted to vinyl foams. Because 
of these advantages, closed-cell 
foamed vinyls are finding wide ap- 
plication. Life rafts, life rings, cable 
and fish net floats, surf boards, and 
boat bumpers are some of the buoy- 
ant products now being made. As 
a shock resistant and insulating ma- 
terial, closed-cell vinyl foams have 
found use in boxing mats, athletic 
protective padding, cold weather 
garments and footwear, and as ef- 
fective insulation material of arctic 
vehicle cabs. 

Open-cell vinyl foams are used 
for upholstery, clothing, and auto- 
motive applications. This promising 
material is rapidly pushing into new 
fields and seems to have a very 
bright future. 
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SILICONES 


by D. E. WEYER* 


‘THREE different mixes of silicone 

resins in the form of ready-to-use 
powders for making foamed struc- 
tures, now available in commercial 
quantities, provide a range of phys- 
ical properties at elevated temper- 
atures. These powders, Dow Corning 
R-7001, R-7002, and R-7003, require 
no addition of catalyst or blowing 
agent; only heat is necessary to pro- 
duce expansion. None of the ingre- 
dients are particularly toxic and it 
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Table |—£ffect of Foaming Temperature on Density of Silicone Foams 








Expansion Density, lb./cu. ft. 
temperature R-7001 R-7002 R-7003 
°F. 
300 14 16 18 
320 12 14 16 
340 11 13 15 
355 10 12 14 








Table li—Typical Properties of Silicone Foams 





Open Pan Foam Made From 





R-7001 R-7002 R-7003 

Expansion temperature, °F. 320 320 320 
Density, lb./cu. ft. 12 14 16 
Cell size, inch diameter, less than 0.08 0.08 0.08 
Compressive strength, p.s.i. 

at 77° F. 100 200 325 

at 77° F., after 200 hr. at 500° F. 100 190 210 

at 500° F., after % hr. at 500° F. 5 25 70 

at 500° F., after 200 hr. at 500° F 20 45 80 
Weight loss, % during expansion 12 13 1.0 

after 1000 hr. at 500° F. 3.5 2.6 2.6 

after 1000 hr. at 570° F. 8.0 4.2 42 

after 72 hr. at 700° F. 8.5 5.2 5.2 
Water absorption, % by weight 

after 24 hr. immersion 3.2 2.3 21 
Heat distortion temperature, °F. >700 >700 >700 
Flame resistance — Do not burn — 
Dielectric constant at 10° cycles 1.23 1.25 1.26 
Power factor at 10° cycles 0.0004 0.00102 0.00105 
Thermal conductivity 

B.t.u./hr./sq. ft./°F./in. thickness 0.3 0.3 0.3 





is not necessary that operators work- 
ing with the material wear protec- 
tive masks or gloves. 

Each of the mixes produces a foam 
with a uniform pore pattern which 
is predominately spherical and uni- 
cellular. Atmospheric pressure and 
humidity have little effect on their 
foaming action, and the mold or cav- 
ity requires no preheating. The pres- 
sure exerted by the foams is prac- 
tically negligible and the mold can 
be of light construction. As shown 
in Table I, the density of the foams 
is determined by the expansion tem- 
perature. In many applications the 
foams may be cured in service. 


Heat-Stable Structures 


Foamed structures made from 
these mixes are all exceptionally 
heat-stable. They also exhibit good 
physical and electrical properties, 
low moisture absorption, and are ex- 
cellent thermal insulators. (See 
Table II.) 
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Their heat stability is indicated 
by the fact that samples have been 
exposed to a temperature of 700° F. 
for 72 hr. with only slight dimen- 
sional charige. Total weight loss after 
this period was less than 10 percent. 
Similar samples, heated to red heat 
by direct flame, did not burn and 
showed only slight surface change. 

Both R-7001 and R-7002 can be 
foamed-in-place between various 
types of skins. Although R-7003 can- 
not be foamed-in-place, it is the 
most rigid of the three at high tem- 
peratures and retains the highest 
order of compressive strength. 

At room temperature, foam made 
from R-7001 has good compressive 
strength. When exposed to elevated 
temperatures, however, the foam be- 
comes soft and rubbery without 
changing appearance. This thermo- 
plastic tendency can be applied to 
advantage in forming the foam to a 
desired shape before final postcure. 

After the initial expansion, sec- 





tions can be cut from the foam and 
heated again to temperatures around 
200° F. At this temperature, the 
foam softens and it is possible to 
wrap or form the sections around 
air ducts, pipes, gasoline tanks, ete, 
This procedure is recommended jn 
applications where foaming -in-place 
is not feasible. 

Expanded R-7001 is the most re- 
sistant to thermal shock. Sample 
sandwich structures have been cy- 
cled between room temperature and 
600° F. several times without crack- 
ing. The properties of R-7001 sug- 
gest its use in applications where a 
heat-stable, low density foam is re- 
quired, but where high compressive 
strength at elevated temperatures js 
not essential. 

Although similar to R-7001 in 
most respects, expanded R-7002 re- 
tains a considerable portion of its 
original strength at temperatures 
around 500° F. When used as a 
structural member at elevated tem- 
peratures, this foam should be post- 
cured for 48 hr. at 480° F. to increase 
its high temperature strength. In 
other applications the foam will cure 
and harden during use. 

While R-7003 cannot be foamed- 
in-place satisfactorily, it is stronger 
and retains considerably more 
strength at high temperatures than 
either of the other two mixes. The 
foam can be cut or carved to almost 
any shape or can be machined to 
close tolerances. Sandwich struc- 
tures can be made by bonding vari- 
ous types of skins to a preshaped 
block or sheet with adhesives. Ap- 
propriate heat-resistant adhesives 
for such a procedure are Silastic’ 
pastes S-2007 and S-2031 and RTV 
Silastic. 


Limitations 


Chief limitation of expanded sili- 
cone resins is friability. In many in- 
stances this drawback can be greatly 
reduced with suitable coatings and 
by foaming in place. The long post- 
cure required for maximum high 
temperature strength is also unde- 
sirable in some applications. Exper- 
imental work on the foams is being 
directed toward minimizing both 
limitations along with producing 
lower density foams for economi- 
cal reasons. Results are promising. 

The heat resistance of expanded 
silicone resins, coupled with their 
low thermal conductivity, s\ <ges's 


1Dow Corning silicone rubber. 
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ole tential in the field of high 
temp re thermal insulation. At 
pres rincipal interest in the 
silic oams centers about their 
‘oamed-in-place sandwich 


se 
a + aircraft and guided mis- 
siles .s been found, for instance, 
that - electrical properties can 
be ¥ | over a wide range by in- 
corpors\ing various metallic fillers. 
This oerty may be used effec- 
tively . radome structures and elec- 
tronic applications. 
References 


Consult the Subject Index and the 
Directory Index for additional in- 
formation concerning silicones. Al- 
so see the Plastics Properties Chart 
and the Foamed Plastics Chart. 


STYRENE 
Moldable Type* 


LATEST advance in polystyrene 

foam technology is Dylite Ex- 
pandable Polystyrene, marketed by 
Koppers Co., Chemical Div. Pro- 
duced as free-flowing beads into 
which has been incorporated an ex- 
panding agent, this material will 
expand to intricate shapes in molds 
at controlled density upon applica- 
tion of heat. The beads are trans- 
formed into a smooth-skinned, 
tough plastic foam with a discrete 
closed cell structure. Objects of a 
density from less than 1.5 Ib./cu. ft. 
to greater than 15 lb./cu. ft. may 
be molded. 

The molding cycle may be auto- 
matically controlled in commercially 
available presses equipped with au- 
tomatic timing devices for the open- 
ing and closing of the press and the 


expansion and cooling phases of the 
cycle. 


Properties and Uses 


Dylite foam has a versatile com- 
bination of properties which adapts 
it for use in many diverse fields. 
Briefly, the most important of these 
Properties are: 1) closed cell struc- 
ture, 2) controllable density, 3) low 
thermal conductivity (K), 4) low 
water absorption, 5) low water va- 
por permeability, 6) toughness, 7) 
excellent dielectric characteristics. 

The material is finding use in: 

Low temperature _imsulation, 
wher losed cell structure con- 
— n rato? this section furnished by 

Refer were prepared by the editors. 
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producers of plastics for 


RCA Zenith 


ners 


Mitchell and others 


complete facilities from 


mold-making to painting 


and finishing 





General Die Mobd Co. 


548 N. SACRAMENTO BiVD. « CHICAGO 12, ILL. 

















COOK sets the pace 
FOR QUICK DELIVERY 
of Sample molds FOR PILOT RUNS 


Quick Service for Sample Molds 
Cook Creations Are Fairly Priced 
Complete Designing and Production Facilities 
Experts In Transfer, Compression, and Injection Molds 
Experienced Engineering Department 
Precision Workmanship On Intricate, Small, Or Medium Molds 


The Better the Mold—the Better the Quality—and Higher 
Rate of Production and the Lower Price per piece. The 
Merit of all Cook Molds is in our sincerity of purpose to 
do everything humanly possible to manufacture the best 
Molds in their respective fields to our customer’s complete 
satisfaction. 


WRITE FOR COMPLETE INFORMATION AND CATALOG 


LAWRENCE H. COOK, inc. 


65 Massasoit Avenue, East Provw., R. I. 
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PLASTICS 
TUBING 


and 


TO 





BUSADA 


* transparent tub- 


ing and pipe is 

being applied to more 

and more industrial uses 

. why not investigate its many ad- 
vantages tor you. 

BUSADA Plastics Pipe is easily 

joined to metal pipe or equipment .. . 

from 4%” to 4” in standard iron pipe 


sizes: transparent tubing up to 5” 
o.d., in 6’ and 20° lengths. 


Chemical Processing * Pneumatic 
Conveyors * Sight Gauges * Electri- 
cal Conduits * Materials Handling ¢ 
Drainage * Vent Piping * Petroleum 
Industry * Irrigation Systems ¢ Air- 
conditioning * Brine Systems ¢ Pa- 
per Mills * Food Processing ¢ In- 
dustrial Water Systems * Tanneries 


for full details . . 
course . .. On any pipe or tubing 
problem, get in touch with 


BUS ADA 


MANUFACTURING CORP. 
58-99 54th Street, Maspeth 78, N. Y. 


. no obligation, of 


Warehouse and_ shipping facilities 
New York, Shreveport, Grand Rapids. 
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tributes to low K value, low water 
absorption, and low water vapor 
permeability. 

Sandwich constructions, where 
controllable density and low K 
value permit production of strong, 
insulated panels. 

Buoyancy, where the closed cell 
structure prevents appreciable wa- 
ter absorption and maintains long 
lasting buoyancy. 

Packaging, where toughness pro- 
tects the contents. 

Toys, novelties, and displays, 
where ability to be molded to intri- 
cate shapes is important. 

Electronics, where low dielectric 
constant, power factor, and loss fac- 
tor are extremely important. 


Material Types 


Three general types of Dylite ex- 
pandable polystyrene are available: 
1) F-40 and F-140 for molding with 
pre-expansion, 2) F-30 for extru- 
sion, and 3) F-20 for molding with- 
out pre-expansion. The _ correct 
type of molding material is deter- 
mined by the size, density, and con- 
figuration of the article. 

Molding With Pre-Expansion— 
F-40 pre-expanded beads are al- 
ways used for sections above 2 in. 
in thickness, for deep draws, and 
for intricate shapes regardless of 
density. For regularly shaped ob- 
jects at densities below 4 Ilb./cu. 
ft., irrespective of thickness, pre- 
expanded beads should always be 
used. A more uniform density gra- 
dient is generally obtained by use of 
pre-expanded material. The use of 
pre-expanded beads is further rec- 
ommended where the most perfect 
foam surface is desired. 

F-140 material is furnished in 
uniformly larger beads than F-40, 
and is used where densities below 
2.0 lb./cu. ft. are required. 

Extrusion—F-30 may be used to 
produce extruded shapes at densi- 
ties as low as 3 lb./cu. foot. 

Molding Without Pre-Expansion 
—F-20 should be used only for sec- 
tions 2 in. or less in thickness where 
densities above 4 lb./cu. ft. are de- 


sired. 


Pre-Expansion 


Pre-expansion may be accom- 
plished continuously for production 
or batchwise for experimental work. 

Dylite F-40 or F-140 beads are 
continuously fed as a monolayer to 
a conveyor belt from a hopper. The 
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engineering 
die tH oH a 


complete 
production 
facilities 


sheet stock 
for vacuum forming 


Write for brochure on 
“Shaping the Future” 
with PLASTEX Extrusions. 


PLAS TEX 


THE PLASTEX COMPANY 
402 Mt. Vernon Ave. 
Columbus 3, Ohio Ph. CA 4-1258 
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RIOR'S skilled de- 


sioners and engineers ore 
é enced in the most 
mocern methods of esti- 
- , costs and design- 


ir ols for your specific 






SUPERIOR’S complete 
facilities give you bet- 
ter efficiency . . . pro- 
duction savings >. . 
faster delivery. 





ERIOR has one of 
nost up-to-date 
and well equipped tool 
shops in the midwest. 
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SUPERIOR'S injection 
molding department is the 
best equipped — most di- 
versified ... solves every 
thermoplastic material 
problem up to 48 ounces, 
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INJECTION MOLDING—EXTRUDING —FINISHING 


SUPERIOR'S many years. 
of “know-how” has helped 
make famous brand names 
successful—IN EVERY 
INDUSTRY! 












SUPERIOR’S excellent 
reputation is second to 


none in the industry. 

















WHY 


SUPERIOR 


CAN PRODUCE YOUR 


PLASTIC PRODUCTS MORE 


PROFITABLY FOR YOU 


—at lewer 


co4t! 








SUPERIOR’S extrusion 
department also has 
the latest, most modern 
equipment and ma- 
chinery available. 


SUPERIOR PLASTICS INC. Dept. 300 














SUPERIOR'S quality con- 
trol and inspection depart- 
ment personally control 
the production of your job 
from start to finish—insur- 
ing high quality product 
requirement. 


SUPERLON PRODUCTS 













We are also specialists in 
the producing of advertis- 
ing specialties and volume 














SUPERIOR'S production 
lines have been designed 
so flexibly they can be 
quickly re-arranged to ad- 
just to varying finishing 
operations as required for 
different products. 





410-430 NORTH OAKLEY BOULEVARD 
CHICAGO 12, 


premiums on package in- 
serts. 


PHONE OR WRITE TODAY 
FOR Gree FACILITIES 
FOLDER! 
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ILL. @ PHONE: CANAL 6-4540 














PLATING ENGINEERING CO. 


now offers 
A Midwestern Source 


for 


Electroformed Metal Molds for 
Plastisols or Vacuum Forming 


cost. Extremely accurate detail. High heat 
sier—means rapid cure. Process good for 
tiple molds. You furnish wax or plastic 


SEND print for free estimate 
Sample mold (medium size) from your 
pattern $25.00 
Electroforming in copper and nickel 


PLATING ENGINEERING CO. 


1928 South 62nd St. 


Milwaukee 14, Wis. 


Phone: Evergreen 4-4848 











22% PRICE REDUCTION 


Bomb-Lube 


V now in 20 oz. Supér King cans 



















y 66% larger than old type cans 
V_ the original patented formulation 


V far superior to ordinary silicones 














Exriosv 
PoIsonoe, 
; eal 








NEW LOW PRICES! 


12 Super King 20 oz. 
containers to a case 

2.50 per can 
1.90 per. can 


Less than case 
1, 2 or 3 cases 
4 or more cases 1.75 per can 


OM -Mr-lt am -)(- 1 a eo On 


These prices reflect a 22% price 
reduction on Bomb-lube...far be- 
low all competitive products re- 


gardiess- af quality. 


PRICE-DRISCOLL 


CORPORATION 


520 Fifth Avenue 
New York. 36, N. Y. 
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With Our New Modern Plant—We Offer You 


SHORTER DELIVERIES 


Plastic Molds, Machines and Beryllium 


Copper Castings 


Our HOT RUNNER TYPE MOLDS, Large and Small, will 
increase your production and materially lower your piece price. 


STANDARD TOOL CO, 


203 HAMILTON ST., LEOMINSTER, MASS. 


Write to 





OMNI PRODUCTS CORP., Export Distributors, New York, N.Y. 











INJECTION 
MOLDING 


Press capacity 
. from 4 to 


200 ounces 


A. L. HYDE 
GRENLOCH, N. J. 


Established 1932 


SOUTHERN OFFICE: R. L. CARROLL e GREENVILLE, S 
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conveyor belt carries the 1 layer 
of beads under a bank of :» +-a-req 
strip heaters where expan: 5n oc- 
curs. The lacy network pre- 
expanded beads is readily broken 
up to a free-flowing stai- jn a 
breaker at the end of the equip- 
ment. The control of bulk lensity 
is a function of heat input and belt 
speed, both of which may be varied 
to obtain optimum conditions. 
Batchwise pre-expansion is suit- 
able for the preparation of small 
quantities of material where close 
control of the pre-expanded density 
is not critical. One or more infra- 
red strip heaters of the 800 w. Chro- 
malox type may be mounted 4 to 
5 in. above a suitable expansion 
surface, such as a shallow-walled 
plywood box. Beads are distributed 
in a thin layer over the bottom of 
the box and allowed to expand. 


Expansion Techniques 


Dylite expandable polystyrene is 
readily expanded to shape in molds 
or it may be extruded. Molds are 
relatively simple and low in cost 
when compared with injection and 
compression dies. Molding in place 
is possible where the physical con- 
struction and configuration of the 
cavity permit the use of steam for 
expansion. A source of heat, pref- 
erably steam, and a means of clamp- 
ing the mold are the two most 
essential requirements. Either par- 
tially pre-expanded or unexpanded 
beads may be used. 

Two methods of heating may be 
used for the expansion of the foam 
in molds: 1) direct introduction of 
steam into the mold cavity and 2) 
indirect heating of the mold cavity. 

Temperatures of 230 to 275° F. 
(corresponding to steam pressures 
of 10 to 30 p.s.i.) are satisfactory for 
expansion. At temperatures above 
this range, tine material becomes too 
plastic and will collapse; below this 
range, heat is not transferred suf- 
ficiently fast to complete expansion 
within a reasonable length of time. 

Drilled Cavity | Molds—These 
molds are characterized by ‘%2-in. 
diameter holes drilled through the 
cavity wall. The cavity plate is 
backed by a steam chest to permit 
the introduction and distribution of 
steam to the drilled mold cavity. 
Drilled cavity molds permit the 
rapid molding of detailed parts 
using automatically ci trolled 
equipment. Single- and wulti- 


Foaming ”!astics 
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; of this type are used in 


oh cations as display and 
packag pieces, toys, and refrig- 
eratol Jation components. For 
direct n injection, the expan- 
sion ti: usually varies between 10 


to 90 nds. Indirect heating re- 
stantially longer , expan- 


quires 
sion tit 

Cooling time usually ranges from 
1 to 5 min., depending on the nature 


of the piece and the mold design. 
The molied piece must be cooled 
below approximately 122° F. to pre- 
vent further expansion. Too rapid 
cooling should be avoided as shrink- 
age may result. 

‘Indirect Mold Heating—Indirect 
mold heating has been found to be 
practical for the expansion of sec- 
tions up to 1 in. in thickness. The 
mold cavity is externally heated 
‘ with steam. Water is used in the 
cavity to generate steam in situ, 
acting as a heat transfer medium. 
Beads should be distributed in the 
mold cavity and an amount of wa- 
ter equivalent to 2% times the 
weight of the beads should be added. 

Steam Probe—The steam probe is 
used for expansion in place, and for 
large, thick sections. The steam 
probe consists of a drilled pipe 
closed at one end and with %p-in. 
holes in rows spaced 90° apart. 
Steam probes are generally used 
with pre-expanded beads. The ef- 
fective steam penetration radius 
around a single probe is about 6 
inches. When more than one probe 
is required, probes should be spaced 
approximately 10 in. apart to insure 
complete expansion. The steam 
probe is used for many applications 
such as large buoyancy members, 
insulated wall sections, and in-place 
molding of sandwich constructions. 

Expansion times for the probe 
technique will generally be from 10 
to 150 seconds. Cooling of molds 
may be accomplished by: 1) atmos- 
pheric cooling, 2) water spray, or 
3) immersion in water. 

Steam Autoclave—Molds are per- 
forated with %4o-in. diameter holes 
over their entire periphery. There 
should be one hole for every 2 sq. 
in. of surface area. In some in- 
stances, the hole size may have to 
be increased to %4 or Ye in. to ob- 
tain optimum results. 


Insulated cylindrical unjacketed 
autoclaves capable of being steam 
Pressure to 30 p.s.i. are recom- 


mended. A number of perforated 
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WALJOHN PLASTICS inc. 


LEADERS IN THE FIELD OF EXTRUDED PLASTICS 


MANUFACTURERS OF 


‘(wourex® 
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NEW EXTRUDED VIRGIN VINYL PLASTIC BINDING 


FOR LUGGAGE, BELTING, WELTING, 
ANY INDUSTRIAL SHAPE 


Custom-made to suit any specification in matching or con- 
trasting “non-migrating”’ colors. Comes with no raw edges 
—All Ready to Apply. 

distributed throughout the U.S.A. by 


STUDNER BLUMENTHAL CO. 
920 Broadway, New York 
Call—ORegon 3-1990 


AND MANUFACTURERS OF 


WALPIPE 


“THE PLASTIC PIPE OF CHARACTER” 




















MADE OF 


TENITE BUTYRATE — POLYETHYLENE 
KRALASTIC — OTHER PLASTICS 


Made of all virgin plastic materials, according to rigid 
engineering specifications, with FITTINGS to match. 


FREE: Send for our booklet, ‘Facts You Should Know About 
Plastic Pipe.”’ It gives the very latest information to help 
you in your selection, installation and use of Plastic Pipe. 


Walpipe is sold only by authorized Walpipe dealers 
and distributors throughout the world. For one nearest 
you, write directly to: 


_—_ 


WALJIOHARAI 
ad oe ee Oe 


i 
S 430-—88th STREET, BROOKLYN 9, N. Y 


SHore Road 8-0300 


‘N , 9 
THE FELD oF EXTRUO™ 


INDUSTRIAL DIVISION OF 
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INJECTION - COMPRESSION 
TRANSFER - FIBERGLASS 


DESIGN 
DIE MAKING 
FINISHING 
ASSEMBLY 


Each day thousands of precision parts, destined for 
the best names in industrial America, pour from a bat- 
tery of 22 modern molding machines. 

Whether you require five fiberglass truck bodies or 
five million precise nylon gears, your inquiry will re- 
ceive our sound engineering advice and prompt quotation, 

A resident Ordnance Inspector's office in our plant, 
and years of experience in exacting Defense Work assures 
our customers of satisfaction if Government Specifica- 
tions are involved. 

Contact our Sales Office nearest you or write direct. 
Names you trust—trust Perry Plastics. 


SALES OFFICES: 


Ed. Linhart and Son, P.O. Box 271, Pittsburgh 30, Pennsylvania 
Keller Engineering Company, 510 N. Dearborn Street, Chicago 10, Illinois 
Earl M. Hovey and Associates 4346 N. Woodward, Royal Oak, Michigan 


Small Parts Manufacturers Co., 182 Rumstick Rd., 
Barrington, Rhode Island 
PLASTICS, INC. 


ERIE, PENNSYLVANIA 
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molds may be loaded, pls 


ced in the 
autoclave, and expanded «: one time 


Ample steam supply shou|;j be pro- 
vided to permit rapid pr< suring of 
the autoclave, preferably in 2 min 
or less. The autoclave should be 


preheated and kept hot during the 
charging and unloading cycles to 
insure consistent results. 

Expansion times for small articles 
generally vary between 2 to 5 min, 
after operating pressure has been 
reached. Large, thick sections may 
require 10 to 15 minutes. Cooling 
may be done by any of the methods 
used with the probe technique. 

Extrusion—Extrusion is a highly 
satisfactory technique for the con- 
tinuous production of : expanded 
shapes such as sheet, rod, tubes, Ex- 
truders ranging in size up to 4% in, 
have been successfully used, 

Forming dies for shaping the ex- 
panded object and for controlling 
the degree of expansion may be ef- 
fectively employed as the material 
leaves the die lips. 


Adhesives 


Dylite foam can be successfully 
bonded to itself and a variety of 
other materials with a number of 
commercially available adhesives. 

Adhesives which contain any ap- 
preciable quantity of solvents for 
polystyrene should be avoided as 
these solvents will rapidly attack 
the expanded material, causing 
shrinkage and collapse of the foam. 

Adhesives containing non-solvents 
for polystyrene, such as water and 
the lower alcohols, are most satis- 
factory. These can be of the drying 
type (setting by evaporation of the 
solvent), or cold setting type that 
cure by a chemical reaction. The 
former group includes the many 
water dispersed emulsion and latex 
types of adhesives, while the latter 
group includes phenol-formalde- 
hyde, resorcinol-formaldehyde, and 
urea-formaldehyde adhesives. Be- 
cause of polystyrene foam’s low va- 
por transmission characteristics, the 
drying type adhesives should be 
used only when bonding foam 
porous materials such as wood. 


Coatings 
For some applications, it may 
desirable to coat the foamed article. 
Foam is readily coated providing the 
coating does not contain solvents 
that would dissolve the foam struc 
ture. A glossy finish may be ob- 
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certain specially formu- 


ne drying, solvent based 
enamels » lacquers. Emulsion based 
coatings «re generally compatible 
with tho foam, but require longer 
drying iods and produce a flat 
finish. Protective coatings, used for 
specific /blems, are usually water 
emulsio 


Fabricating Type* 
XPANDED polystyrene plastic 
made by Dow under the trade- 

name of Styrofoam is used exten- 
sively in the low temperature insu- 
lation, buoyancy, floral, display, and 
novelty fields. 

The lightweight foam, produced 
by expanding polystyrene about 40 
times, is available in two forms— 
standard white Styrofoam 22 and a 
self-extinguishing type known as 
Styrofoam 33, which is colored blue 
for identification purposes. 

In addition to its light weight, 
Styrofoam possesses low thermal 
conductivity, moisture resistance, 
structural strength, ease of worka- 
bility, pleasing appearance, and re- 
sistance to vermin. 

Low temperature insulation uses 
of Styrofoam include cold storage 
warehouses, frozen food lockers, fur 
storage vaults, refrigerated trailers, 
trucks, box cars, ship holds, refrig- 
eration appliances, and tanks, heat 
exchangers, and pipelines. 

Among the attributes of Styro- 
foam in this field is the structural 
strength of the material which al- 
lows the placing of concrete floors 
directly over the material without 
additional support. The average 
compression strength of the plastic 
is 2880 Ib. per sq. foot. 

Also important is the fact that the 
light weight of the foam makes it 
possible to install the insulation in 
large pieces, thus reducing labor 
costs. Styrofoam weighs only about 
le to 2 lb. per cu. foot. 

Styrofoam, with a buoyancy of 55 
lb. per cu. ft., is being used by boat 
builders to eliminate the need for 
air tight compartments. The use of 
the foam eliminates the danger of 
puncture or corrosion. It is also be- 
ing used to give buoyancy to life 
rafts, swimming rafts, aqua-planes, 
navigation buoys, and floating docks. 

The floral field is utilizing Styro- 
foam because the cellular structure 
of the material holds the stems of 


—_—,, 
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LIBERTY MOLDS... 


are better by design 


Plastic molds for every operation: 
COMPRESSION 
INJECTION 
TRANSFER 


The skill of experience has made Liberty tops in mold 
making. Using the latest in modern equipment, Liberty 
can make all types of plastics molds (including hobs and 
hobbings) to your complete satisfaction. 


You are assured of precision work at a reasonable price. 


LIBERTY TOOL & MACHINE COMPANY 


18 South 20th Street e 
Phone ESsex 4-0600 


WE SPECIALIZE IN CUSTOM BUILT MOLD BASES. 


Irvington 11, N. J. 
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The newest and most modern plastic molding plant in the 
Middle West, equipped with the most modern tool room and 
production facilities for fast, economical production. 


@ LOW OVERHEAD 
@ HI SPEED PRESSES 
@ 32 OZ. CAPACITY 


@ QUICK DELIVERIES 
@ EXPERT MOLD MAKERS 
@ TOP QUALITY 


We can design, assemble, package and ship your product 


complete at a very low cost. 


COrnelia 7-2777 













Plastic Molded Products Co. 


6044 N. PULASKI ROAD 
CHICAGO 30, ILLINOIS 
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MOLDERS 


OF ALL TYPES 
OF PLASTICS 
MATERIALS BY 


COMPRESSION, 
TRANSFER 


AND 


INJECTION 
METHODS 
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Courtesy Dow Chemical Co. 


Lightweight styrene foam can be fabri- 
cated with ordinary woodworking tools 


most flowers firmly in place. Also 
important here is its light weight, 
ease of fabrication, and inherent at- 
tractiveness. 

The display and novelty field uses 
Styrofoam extensively for holiday 
decorations, window and counter 
displays, carvings, and signs. 

Colored Styrofoam is now being 
produced in red and green, pri- 
marily for the display and novelty 
fields, and in a darker green for the 
floral market. 


Cutting 

Styrofoam can be readily cut to 
desired shapes with conventional 
hand or power woodworking tools. 
Power saws, lathes, shapers, and 
routers may be used to fabricate 
Styrofoam to various shapes with- 
out the use of special techniques. As 
examples, symmetrical objects may 
be fabricated by feeding a flat blade 
having the desired contour into a 
rotating piece of Styrofoam, or a 
piece may be hollowed out with a 
flat blade type of router. Non-sym- 
metrical pieces are either carved by 
hand or on a multiple wood carving 
machine. In any type of mechanical 
cutting, it is generally most satisfac- 
tory to operate the moving part at 
high speed, using a slow feed and 
taking many small cuts. 

Plane and curved surfaces may 
be cut with an electrically heated 
wire. Fabricating Styrofoam by hot 
wire requires more technique than 
using woodworking equipment since 
the cut involves melting and shrink- 
ing of the cell structure. 

In using this cutting method, the 
piece of Styrofoam is fed into a 











Crompton 
Factoring 
Is On 
The 


Move! 


Once confined to the textile field 
(where American factoring origi- 
nated), Crompton Factoring has 
overflowed into 25 soft and hard 
goods industries —from prime 
sources to end-use producers for 
retail selling. 

It is only a matter of time before 
all industry learns what the textile 
fields have learned over the last 
half century: if you must stay 
liquid, if you must turn your capi- 
tal more often, if you must be able 
to move fast and raise the neces- 


sary cash fast — there is no better ° 


nor more economical method than 
Crompton Factoring. 

It is very simple. We turn all 
receivables into cash, without re- 
course and on a time basis best 
suited for your business. You are 
relieved of all chores and costs 
inherent in credit checking, credit 


risks, and credit collections. 


The Human Faclor 


CROMPTON-RICHMOND CoO.. 'NC. 
1071 Avenue of the Americas 
New York 18, New Y 
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hrome wire or ribbon 


ed 
rey is | d at a temperature just 
below heat. The amount of 
power ! red to heat the wire de- 
pends the rate of cutting and 


the w! of cut desired. At any 
given Wi< temperature, the width 
of cut vill vary with the rate of 
feed; « . the slower the rate of 
feed, thc wider the cut. 

Severs! methods for heating the 
Nichrom. wire or tape have proved 
effective and capable of the neces- 
sary control. A low voltage, high 
amperage transformer (5 to 10 volts, 
50 to 100 amperes) or a standard 
electric are welder have proved 
satisfactory. 

Thin sections of Styrofoam can be 
die-cut successfully. Either a heated 
melting-type cutter or a shear-type 
cutter may be used depending upon 
_ the piece being fabricated. 


Bonding 


Styrofoam may be successfully 
bonded to itself and to most other 
materials, including masonry, wood, 
cloth, paper, glass, and metal. The 
rough surface of Styrofoam is 
ideally suited to mechanical bond- 
ing; however, other characteristics, 
such as low melting temperature, 
susceptibility to strong solvents, and 
low vapor transmission, limit the 
number and variety of adhesives 
which may be used. 

Drying type (setting by evapora- 
tion of a liquid) adhesives contain- 
ing active solvents, such as aromatic 
and chlorinated hydrocarbons, ke- 
tones, and esters, are generally not 
satisfactory for use with Styrofoam. 
These materials are solvents for 
styrene and upon contact with them 
Styrofoam will shrink, soften, and 
dissolve. Solvent attack is evi- 
denced by an apparent melting or 
shrinking of the cells. 

Adhesives containing non-solvents 
for polystyrene, such as the lower 
alcchols and water, are satisfactory 
in applications where the solvent 
can be evaporated. This group in- 
cludes the many water-dispersed, 
emulsion, and latex types of adhe- 
sives. Because of Styrofoam’s low 
vapor transmission rate, these ad- 
hesives generally are suited only 
for bonding Styrofoam to vapor- 
porous materials such as wood, ma- 
sonry, paper, cloth, ete. They can 
be used on non-porous materials 
where only small areas are to be 
bonded irying is obtained through 
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Custom 


INJECTION MOLDING & FABRICATING 


e ENGINEERING _ @ DESIGN 
¢ MOLDING e PRODUCTION 
e SECONDARY OPERATIONS 


LOWER COST TOOLING 
WITH OUR 


“STOCK MOLD SYSTEM" 


Free Catalog Sheet On Request 


o>, KEOLYN PLASTICS 


Molders Since 1936 





2729 N. PULASK! RD. CHICAGO 339, ILL. 

















(2) QUALITY CONTROLLED 
PLASTIC INJECTION MOLDING 


1. Creative Designing 4. Precision Molding 
2. Experienced Engineering 5. Accurate Assembly 
3. Expert Mold Making 6. Complete Finishing 


Each of these steps from the creation to the finished product are QUALITY 
CONTROLLED by our experienced staff. Every step along the way is constantly 
checked, rigidly coordinated and painstakingly produced. 

We like EXACTING SPECIFICATIONS because that’s the type of work we are 
doing every day! We like problem products because whether they are small or 
large units, we have the experience to choose the right plastic to serve the right 
purpose and then carry right on down to the finished product with QUALITY 
CONTROL! 

Our normal operation includes the production of all types of thermoplastic 
products complete with every type of decorative finishing and assembly that you 
may require. 

We have served industry in almost every field in which plastic is used or is 
proposed to be used. If you have a specific problem in a new design or if you 
are looking for QUALITY CONTROLLED production on a product already in 
your line, may we serve you by offering our long experience and facilities on 
your next job? 

Your inquiries will be given immediate attention and if it will serve your more 
urgent needs, we shall be happy to have one of our salesmen go over your 
problems with you at no obligation. 


NOTE: We have just completed an extensive expansion of all of our facil- 
ities which gives us even more efficient product control and enables 
us to further assure the quality we have been talking about! 


MASTER MOLDED PRODUCTS CORPORATION 


8109 Lawndale Ave., Skokie, Illinois Phone: IRving 8-8040 
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ROTUBA- 


FOR RODS 





TENITE BUTYRATE 
KRALASTIC 
and POLYETHYLENE 


PLASTIC PIPE 
and FITTINGS 


Rotuba is a pioneer and a 
specialist in the extrusion 
of heavy plastic rod for 
every purpose. You will 
find that Rotuba can fill 
your requirements fast and 
at low cost. 


Look to ROTUBA for 
RODS « TUBES 
BARS « SHAPES 
TOOL HANDLES 


made of 


TENITE BUTYRATE 
CELLULOSE ACETATE 


ETHYL CELLULOSE 
STYRENE 


VINYL 














Write for Quotations to 


The ROTUBA EXTRUDERS, Inc. 


division of 


WALJIOHRI 
PLASTICS ia. 


430—88th STREET, BROOKLYN 9, N. Y 




















the glue line) or on large areas 
where spot or serrated application 
gives sufficient bond strength. 

Adhesives containing petroleum 
naphthas as solvents can often be 
used similarly to adhesives contain- 
ing non-solvents if caution is ob- 
served. These adhesives should be 
applied to the material to which the 
Styrofoam is to be bonded and most 
of the solvent allowed to evaporate 
before the Styrofoam is finally put 
in place. 

Cold-setting type adhesives that 
harden or set by a chemical process 
are generally well suited for bond- 
ing Styrofoam. It is important, how- 
ever, to find out by testing whether 
the adhesive will bond to the ma- 
terial to which Styrofoam is to be 
adhered. Adhesives in this group 
include water-reactive materials 
(Portland cement, plaster of paris, 
etc.) and the types that set by 
polymerization and/or oxidation 
(phenolics, resorcinols, ureas, and 
the like). 

Hot-melt adhesives (generally as- 
phalt or wax based materials) may 
be used as bonding agents for 
Styrofoam if they have a workable 
fluidity at temperatures below 300° 
F. Styrofoam shrinks and melts 
upon prolonged exposure at 175° F. 
It can, however, be immersed in a 
molten adhesive for a short period 
of time, long enough to obtain a coat 
of the adhesive on the Styrofoam. 
Maximum temperature at which 
this can be done is about 300° F. 
Hot-melt adhesives operate best at 
highest possible temperature. When 
the temperature is too high, Styro- 
foam cells break, emitting a crack- 
ling sound. 

Complete information on adhe- 
sives is available from Dow. 


Surfacing and Decoration 


Many types of surfacing materials 
can be applied and adhered to Sty- 
rofoam, due to its tough surface. 
For example, plaster can be applied 
directly on Styrofoam. Where re- 
duction of weight is important, a 
pulp plaster can be applied to pro- 
vide the required surface. 

Other types of protective surfac- 
ing materials which can be applied 
successfully to Styrofoam are the 
rubber- and asphalt-based water 
dispersed weather coatings. 

Styrofoam may be painted or 
dyed to practically any desired 
color. Care should be taken, how- 









HOW TO IMPROVE 
PRODUCT QUALITY -. 
REDUCE PRODUCT cost 
WITH RIGID PLASTIC 
EXTRUSIONS! 


SEND FOR THIS 
BROCHURE NOW! 





If your product does — or CAN 
incorporate an extruded plastic 
component — SEND TODAY FOR 
THIS BRAND NEW, FACT-PACKED 
SHEFFIELD BROCHURE 


Actual case histories vividly illus- 
trate how Sheffield’s design and 
development ingenuity have over- 
come seemingly insurmountable 
plastic application problems .. . 
page after page of photographs de- 
pict the complete engineering and 
production facilities that can produce 
a plastic extrusion to your specific 
need — your schedule — your 
budget ...and — above all — you'll 
discover how Sheffield versatility can 
deliver a plastic extrusion with every 
quality necessary to enhance the 
performance, beauty and durability 


of your product. Write, Section 54°° 


SHEFFIELD PLASTICS 
SSI 
Sheffield, Massachusetts 
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» that the solvent used in 


sl or dye is not one which 
attacks Styrofoam (e.g., aromatic 
and < nated hydrocarbons, ke- 
tones, ».d esters) in the conditions 
under ich it is applied. In gen- 
eral, paints for Styrofoam should be 
based film formers which are 
dispersed or soluble in aliphatic hy- 
drocarbons, aleohol, or water. 


All commercial oil paints should 
be tested for solvent action before 
being used, since certain of them 
are thinned with aliphatic hydro- 
carbons which attack Styrofoam. 
Even such paints can be applied if 
care is observed. Spraying is the 
most satisfactory but brushing can 
be used. 

Water base paints are most suc- 
cessful for applying a colored sur- 
face to Styrofoam. The resulting 
colored surface, however, is not 
glossy and two or three coats are 
necessary in order to cover all of 
the open cells. 

Coatings of varying hardness and 
flexibility may be formulated from 
alcohol soluble film-forming mate- 
rials such as ethyl cellulose, shellac, 
and polyvinyl butyral. These coat- 
ings can be made to give a tough, 
protective surface and also may be 
pigmented or dyed to give glossy 
colored surfaces. 

Coloring of Styrofoam can also be 
accomplished by using any number 
of water soluble or alcohol soluble 
dyes and pigments or combinations. 
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PLASTIGRAFTERS xc. 


CUSTOM MOLDERS OF 
INJECTION, COMPRESSION, 
TRANSFER MOLDINGS 


AND 


REINFORCED PLASTIC 
PRODUCTS OF ALL TYPES 








Our moldings are always of excellent quality. 
We design them with care, mold them to pre- 
cise standards, and deliver them on the date 
promised. We offer this service to you at rea- 
sonable, competitive prices. One of our repre- 
sentatives will be glad to give you complete ad- 


ditional information. 





PLASTICRAFTERS 
INC. 


1829 South 55th Ave. 


Cicero, Illinois 











629 





























Piastisol Molding 


A PLASTISOL is a _ polyvinyl 
chloride resin dispersed in a liquid 
plasticizer along with colorants, sta- 
bilizers, and other modifying agents; 
the resulting compound may be 
either a liquid or a paste. The most 
common molding plastisols are rela- 
tively low viscosity liquid com- 
pounds that are pourable for ease of 
handling. They may be _ poured, 
pumped, or sucked into a mold, or 
a mold may be dipped into the liquid. 
They are considered as 100% solids 
materials; therefore, there are no 
solvents or diluents to be evaporated 
and cause shrinkage problems. The 
plastisol which lines, fills, or coats 
the mold is converted to an elasto- 
meric compound by raising its temp- 
erature to 350 to 400° F. Once this 
temperature is attained by the mass, 
conversion or fusion is practically 
instantaneous. 

Vinyl sponge or foam is a recent 
plastisol development. Various ex- 
panded or cellular plastisols pro- 
duced by different methods and hav- 
ing a wide range of density are now 
commercially available. See p. 615 
for details. 

Physical properties are deter- 
mined by specific formulations and 
plastisols may be compounded with 


properties within the following 
ranges: 
Tensile strength 1500 to 4000 p.s.i. 
Elongation 350 to 500% 
Hardness (Shore 
Durometer) 40 to 95 
Color Clear whites, 
pastels, dark 
or bright colors 
Viscosities 2000 to 100,000 cp. 


The molding techniques com- 
monly used may be designated as 
1) dip molding; 2) slush molding; 
3) rotational molding; and 4) low- 
pressure injection molding. 


Dip Molding 

Dip molding consists of dipping an 
external mold into the plastisol 
bath, fusing or fluxing, and then 
stripping the finished article off the 
mold. Automotive pump diaphrams, 
spark plug covers, collapsible tubes, 
thread protectors, boots, and toys 
* Technical Sales Dept., Watson-Standard Co. 
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are but a few of the items that may 
be made on a commercial basis by 
this technique. 

The molds used in this process 
are usually solid molds and are 
made of cast or machined alumi- 
num, machined brass, stainless steel, 
or ceramic. 

A typical dip molding system in- 
cludes a conveyorized line passing 
through a preheat oven, a dipping 
station, a fusing oven, a cooling sta- 
tion, and a stripping station. The 
preheat oven is used to heat the 
mold prior to dipping. Although 
there are cases where the molds are 
dipped at room temperature, nor- 
mally the molds are preheated to 
control the thickness of the plastisol 
deposited on the mold. For most 
common applications (wall thickness 
of %6 to %e2 in.) the mold is heated 
to approximately 300° F. prior to 
dipping. For heavier wall thickness 
the preheat temperature should be 
higher. The mold is inserted into 
this plastisol bath rapidly and then 
withdrawn at a rate of from 4 to 6 
in. per minute. In some cases the 
mold after withdrawal is inverted to 
allow for redistribution of excess 
liquid plastisol. The plastisol on the 
mold is then cured at oven tempera- 
tures from 350 to 400° F. The length 
of time in the oven will vary from 
5 to 15 min., depending upon the 
size of the mold and the desired wall 
thickness of plastisol. After fusing, 
the mold is cooled (either air cooled 





Courtesy Watson-Standard Co. 
Armrest, gasket, squeeze block, and 
squeeze ball are produced with a vinyl 
sponge interior and a plastisol skin, 
using various molding methods 





or water sprayed) and the molded 
piece is stripped from the mold, 

Combinations of expanded vinyls 
and plastisol skin may be adapted 
to this method of molding, which is 
of particular interest in the Manu- 
facture of such items as boots and 
gloves because of the insulating 
qualities of expanded vinyls. 

The vinyl skin is formed as out- 
lined above. After the plastisol on 
the mold surface is cured, the mold 
is inserted into the plastisol sponge 
(chemically blown type) bath and 
then withdrawn. After that the mold 
is usually inverted to allow redistri- 
bution of the sponge plastisol and 
then cured at temperatures of 350 to 
400° F. 

Thickness of the sponge section 
may be controlled by two methods: 
1) heat of the mold, and 2) rate of 
expansion of the sponge plastisol 
compound. 

Since mold detail is on the in- 
terior of the dip molded piece, the 
part is sometimes turned inside out, 
as in the case of dip molded boots. 
This is usually true of plastisol 
sponge combinations since the in- 
sulation is required on the interior 
of the molded part. 

Dip molding lends itself to high 
rates of production since many in- 
dividual molds may be dipped at 
one time. This method also lends it- 
self to practically automatic mold- 
ing since the molded parts may be 
automatically removed or stripped 
from the molds by compressed air, 
so that a single operator may run 
a complete production line. 


Slush Molding 


Basically, slush molding is a pro- 
cess whereby a liquid is poured into 
a hollow mold, then withdrawn or 
dumped, leaving only a lining o 
material on the interior of the mold. 
The molds used in this process are 
usually electroformed copper molds, 
or fine aluminum sand-cast molds 
Heat is applied to convert the plas- 
tisol to an elastomeric compound, 
and then the mold is cooled to @ 
temperature for convenient handling 
to strip the molded piece trom the 
interior of the mold. ; 

Most of the production ‘ines * 
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Ind. strial Molded Products Co. 


champion team... 


Makin 


Production 


Specialists in precision mass production of injection, 
compression, and transfer moldings . . . and short runs in hand molds 


Industrial Molded Products brings a 
challenging concept to the field of 
plastics molding. We offer our cus- 
tomers the advantage of an inte- 
grated production team of design- 
ers, engineers, mold makers, produc- 
tion workers, and skilled finishers. 


Your job will be handled from de- 
sign stage to final delivery by this 
team of experienced specialists. An 


example of Industrial’s A-to-Z con- 
trol of product quality is our mold 
making department, with all the 
know-how of 30 years’ experience 
at precision mold making. This is 
perhaps the most important part of 
our service, since product quality is 
largely determined by how well the 
mold is engineered. 


(N) 


By closely integrating the efforts 
of many skilled craftsmen in our 
modern plant, Industrial has built a 
manufacturing team that can give 
you incomparable service in preci- 
sion mass production. To put the 
Industrial Molded Products team to 
work for you, consult us on your 
next plastics problem. 


Industrial Molded Products Co., Inc. 


5201 N. Avondale Ave. Chicago 30, Illinois 














FOR INJECTION MOLDING SERVICE 
You Can Rely on LEAF PLASTICS 


Specifications, delivery, price, serv- 
ice... you can be confident of satis- 
factory results in each and every 
one of these categories when you 
bring your molding work to Leaf. 
Equipped with the most modern pre- 
cision machinery, we are ready to 
handle your consumer or industrial 
item molding job. 


Our technical staff is always ready 
to meet with you to discuss 
any molding problem you may have. 
Their long experience in solving the 
complex problems of some of the 
country’s largest users of plastics is 
your guarantee of receiving helpful, 
dow n-to-earth suggestions for cut- 
ting costs and improving product 
quality. If such a meeting would be 
inconvenient, just send us your 
sketches or prints for review and 


detailed estimate. No obligation, of 
course, 


INCORPORATED 





135 Woodworth 
Avenue 


Yonkers, New York 
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volving slush molding follow two 
basic systems—the single-pour sys- 
tem and the double-pour system. 
Both of these are readily adapted to 
conveyorized lines. 

A single-pour system involves a 
single filling station where the molds 
are filled by the vacuum, gravity, or 
pressure method. If gravity or pres- 
sure filling is used, the filled molds 
are either spun or vibrated to elimi- 
nate bubbles at the extremities. 
Then the molds are heated—usually 
by infra-red or by immersing in hot 
water—to adjust or control wall 
thickness. Heating at this point in 
the system is necessary so that the 
plastisol in immediate contact with 
the walls of the mold is gelled; the 
mold is then inverted and the plas- 





Courtesy McBell Enterprises 


Examples of typical vinyl plastisol products made by rotational molding method 


tisol allowed to drain out. The re- 
maining plastisol lining left in the 
mold is then fused in an oven at 
temperatures from 350 to 375° F. 
The fusing time depends on the size 
of the molded piece and the wall 
thickness desired in the finished 
part. Following the fusing cycle, the 
mold is cooled, usually by fine water 
spray. 

The two-pour method is a modifi- 
cation of the above. Here again the 
mold is filled almost to the top, us- 
ually by gravity or by pumping, and 
the mold is vibrated to remove bub- 
bles from extremities. It is then 
dumped, leaving a thin film of plas- 
tisol on the surface. By filling a cold 
mold in this manner there is less 
chance of entrapping air or of gela- 
tion over fine details at the ex- 
tremities. 

After dumping and draining, the 
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mold is passed through an oven to 
fuse or semi-fuse the first skin. 
Here the oven may be either a hot 
air type or an infra-red type; there 
is no problem of fusing or skinning 
over the plastisel in a full mold as 
in the single-pour method. The 
length of time in this oven deter- 
mines the wall thickness of the final 
part. After passing through the first 
pour oven, the mold is then filled a 
second time, dumped, and allowed to 
drain. The heat of the mold retained 
from the setting or fusing of the first 
skin will determine the ultimate 
thickness of plastisol deposited on 
the walls of the mold. The mold is 
then passed through a second oven 
where final curing of the plastisol 
part is obtained. The mold is then 


cooled and stripped as in the single- 
pour system. 

Sponge plastisol may be handled 
similarly to the above when items 
such as boot socks and toys are 
manufactured completely of sponge. 
When a plastisol skin-sponge com- 
bination is desired, a two-pour sys- 
tem is used. A sponge viny] plastisol 
is poured in the second position. This 
method is used in the production of 
doll and doll parts, insulated boots, 
and electrical component covers. 

To point out advantages of the 
different processes is difficult since 
they are very similar in nature and 
the final products in both methods 
are accepted commercially. How- 
ever, it is obvious that handling in 
the single-pour method is at a mini- 
mum, but in the two-pour method 
the possibility of air entrapment is 
reduced to a minimum. 





Slush molding has many advan. 
tages in the production of open hol. 
low moldings. The process jg rela- 
tively simple. Parts which show no 
parting line may be made in a gin. 
gle piece mold. When the piece j, 
removed from the mold it ig fin. 
ished and, except for decorating 
there is no finishing expense, Up. 
dercuts present no problem whatso- 
ever, as they do in other conyep. 
tional types of molding. Fine detail 
is easily obtained. 

This methed of molding has founj 
wide usage in the doll and toy jn. 
dustries. Some other products made 
by this process are boots, finger cots, 
novelties, collapsible tubes, and 
mannequins. 


Rotational Molding 


Rotational molding of plastigols is 
a modification of the slush molding 
technique. Rotation molding refers 
to the manufacture of completely 
enclosed hollow moldings in two 
piece molds. A _ predetermined 
amount of plastisol is introduced 
into one half of the mold, the two 
mold parts are clamped together 
and then rotated in two planes. This 
rotation is accompanied by heating 
either to gel or fuse the film of plas- 
tisol after it has been evenly dis- 
tributed on the interior walls of the 
mold. 

Rotational molding is rapidly re- 
placing slush molding processes. 
There are several advantages to ro- 
tational molding, namely: weight of 
molded parts may be accurately 
controlled; there is less possibility 
of contamination of the plastisol; the 
reject rate is lower; there is less 
scrap; and the operation is much 
cleaner. 

Rotational molding equipment is 
generally classified as continuous 
type or batch type. Molds used for 
rotational molding are both electro- 
formed copper and cast aluminum; 
in some cases, machined aluminum 


molds are used. Depending on the § 


surface desired on the finished 
product, the molding surfaces 
these molds are left as they are as! 
or polished to a high finish. The 
highly finished molds produce a 
glossy surface on the finished proc- 
uct, while unpolished surfaces leave 
a dull or mat finish. The parting line 
of the molds should be machine 
after casting so that the mold Ww” 
close tightly to prevent leakag? 
while the plastisol is in the liqu’ 


Plastiso! Molding 





a 











F 










FAVORED BY LEADING PLASTICS MANUFACTURERS 
FOR 


HIGH PRESSURE MOLDING 
Engraving models 

and duplicates, die 
sinking patterns, 
: proof-check 
die 
cavities. 





HYDROCAL 


ACCURATE 


DIMENSIONALLY STABLE 


naffect 


See), loli iter. 


15 YEARS! 





CASTING RESINS 
Patterns, models and 
molds for casting 
stretch press dies, 
welding fixtures, 
checking fixtures, 
drill jigs and 
assembly 

fixtures. 








FOR 








GLASS FIBER 
REINFORCED 

PLASTICS 

Original models and 
molds for prototype and 
production tooling of 
radome housings, sports 
car bodies, aircraft fuse- 
lage sections and forms 
for sprayed metal molds. 


BRAK-AWAY PLASTER 

A HYDROCAL product 
for expendable mandrels. 
The plaster softens after 
soaking in water for 
quick, easy removal from 
the glass fiber duct. 


SHEET FORMING 
Molds and forms for 
vacuum forming, 
post-forming, and 
snap-back 
plugs and 
forms. 


For complete information, write to Dept. MP-1, 300 West Adams St., Chicago 64, Illinois 


UNITED STATES GYPSUM 


FOR BUILDING °* 
GYPSUM + ROOF DECKS + INSULATION +» HARDBOARDS + LIME » SOUND CONDITIONING 


INDUSTRY 


*HYDROCAL is a registered trademark for super-strength gypsum cements manufactured by U. $. Gypsum Co, 


» FAST, LOW-COST TOOLING IN THE PLASTICS INDUSTRY... 
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Does your part have to fly in the air? 4 


and stand extreme temperature changes without 
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Contain steam? or pass radar impulses? | | 
An electronic insulator? 44 Pump sand § or liquids? 








Or is it a bearing @& 


it a "simple" knob QB that just isn't supposed I: 


to fall off? — 
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If your problem isn't just price, but making your plastic parts anil 
, : 


perform a TROUBLE-FREE function in the field,-—-and in a way that does regular 


your brand-name proud--chances are we can be of some help to you. is furth 


Others have found it so.Give us a try. a 
the cas 

We specialize exclusively in plunger,transfer, and compression toilet te 
mouldings of all thermosettings plastics, glass reinforced moulding mi 
compounds and fluorocarbons. And we're ready for your job now! could k 
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thus reduce objectionable 
flash e molded part. 
The plest type of rotation 


equip? is the batch type. Basic- 
ally it consists of a platform which 
rotate two dimensions simultane- 


ously is normally enclosed in 
an over for heating the molds while i . m 
they te. The molds are filled 

‘oS onmand cowed me | Waection * Compression - 


plate to which molds are 


form 








plate 
faster s then locked in place on 


a 
the rotating platform. In most cases Transfer Mold 4 ng 


the plastisol is fused while in the 
rotator; however, in some cases, the 


plastisol is merely gelled or set in ? 
this equipment and then removed of Scuce 1920 
and fused in a separate fusing oven. 


The advantage of fusing in a sepa- 
rate oven is a large turnover of 
molds in the rotator. 

The continuous type of rotational 
molding equipment consists of a 
conveyorized system with individual 
rotational stations. These rotational 
stations travel on the conveyor. A 
complete cycle includes automatic 
volumetric filling of the molds, au- 
tomatic closing, engagement of rota- 
tional gearing, fusion of the plastisol 
while rotating, cooling of the mold 
) either by water spray or cooled air, 
,utomatic opening of the mold, and 
removal of the finished part. This 
equipment is highly mechanized and 
necessarily complicated. It is oper- 
ated with a minimum of labor at a 
high production rate. 


Plastic products are developed from 
idea to completed product by RECTO 


LZ 
MOLDS MADE IN 
OUR OWN PLANT 




















RECTO MOLDED PRODUCTS, INC. 


Custom Molders of Plastics Since 1920 


CINCINNATI 9, OHIO Phone: MELReoste 6862 











Irregular Motion 


= ;, ; THIS SYMBOL ON YOUR PRODUCT MEANS 
In the rotational equipment de- 


scribed, the rotation in each axis or 
lane is regular or circular in na- 
ture. By the use of irregular mo- 
tion in each plane, one equipment 
manufacturer claims that a more 
even distribution of plastisol in ir- 
egular molds may be obtained. It 
sturther claimed that, by the use of 
ams, localized deposition may be 
iccurately accomplished. Thus, in 
the case of a hydrometer bulb or a 


malin HAS MOLDED & FINISHED YOUR PRODUCT 
tolet tank ball valve, one section of 


e mokied gustkagsittt'tin-of-o Meade WITH CAREFUL ATTENTION TO ALL 
vall thickness while another portion DETAILS OF YOUR SPECIFICATIONS 
Md be mandates AT THE LOWEST POSSIBLE COST 


Typ molded plastisol parts 

ade by the rotational method are 
toys ar doll parts, display items, CUSTOM PLUS YEARS OF KNOW 
balls, toilet balls and valves, novel- Se ee ae HOW & A MODERN 
$s thoee siala-dlehiaedl, [comae) | tell. i+) TOOL ROOM 


PHENOLICS, MELAMINES, UREAS & ALKYDS 
low-Pressure Injection Molding 


are used in the manu- 
solid castings or solid 
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AVAILABLE FROM STOCK MOLDS, OR 
CUSTOM MOLDED TO YOUR OWN DESIGN 


Huge selection of shapes, sizes and colors available from 
stock molds. No tool charge, fast delivery. Can be modified 
or supplied with special shaft holes at nominal cost. Mark- 
ings can be branded to specifications. Special knobs can be 
custom-molded te your own design. Send for free catalog. 





ROGAN BROTHERS 
8029 N. Monticello Ave., Skokie, Illinois 
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PLASTIC PRODUCTS 
Creative Custom Molding 


We CUSTOM MOLD delicate designs, novel designs 
and unusual designs . . . many of our customers have 
us design and mold their intricate trade marks, slogans 
and logotypes. 

AUTOMATIC VACUUM FORMING. We have pio- 
neered this new field of molding and our experienced 
staff offers you ADVANCED technical skill in this new 
plastic molding process. 

When your ideas demand plastic products of ANY 
TYPE, whether they be small parts for assembly, func- 
tional products or special designs, Lind Plastic Products 
can serve you efficiently and promptly. 


WHERE PRECISION IS YOUR HALLMARK and 
LOW COST YOUR GOAL... 
REMEMBER! 


LIND PLASTIC PRODUCTS 


Creative Custom Molding 
6900 N. Central Park Avenue 
Chicago 45, Illinois 





PLASTIC PRODUCTS 











molded parts although rt as exten. 
sively as in the manufac: ire of hol. 
low molded parts. Th. 


Simplest 
process for the manufacture of solid 
molded parts is merely » umping or 
pouring plastisol into a -« AVity until 


it is filled. Usually it is necessary 
to use a covered cavity mold for this 
process because during the heating 
or fusing cycle there is some ex- 
pansion of the plastisol and then 
some contraction on cooling. 0p 
parts where thick cross-sections are 
molded, bleeders are necessary to 
relieve or reduce the pressure on 
expansion. The time necessary to 
fuse any given molded part by this 
method will depend largely on the 
cross-sectional thickness of the part. 
A rule of thumb to determine ap- 
proximate fusing time is that, for 
every ¥ in. of cross-section, 7 min 
of curing time should be allowed at 
350 to 375° F. Molded parts with 





Courtesy Watson-Standard Co. 
Items produced by dip molding method 
include diaphragm, coin purse, thread 
protector, and key holder 


cross-sectional thickness as high as 
two inches have already been mad 
and marketed. 

A more advanced technique fo! 
this type of molding might be desig- 
nated as low-pressure _ injectiol 
molding. The equipment necessa!) 


for this type of injection molding ' 


simple since the plastisol is liquid 


Low-pressure pumps of the grease- 


° = ir 
gun variety can be used successfull 


to inject the liquid plastiso! into @ 


two-piece mold or cavity. Here the 


; “41. hiped- 
molds must be designed with bleed 
ers at the cavity extremities to al- 


low for complete filling. The process 
pump 


is simply to close the mo! 
the plastisol into the mold til the 
excess emits from the | eders 
place the mold in an oven f ision 


Plastiso! /olding 
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ol, open the mold, and 


remove, 
remove the finished part. 

The molds used for this method 
are of ‘inum, copper, brass, or 
steel, ani they are either sand cast 
or machined. As in the rotational 
molds, the closing surfaces of the 
two-piec’ molds must be machined 
to prov . tight fit and, again, the 
fnish o! the molded part depends 
entirely upon the density, polish, or 
texture of the mold surface itself. 
The wall thickness of the metal 
molds should be kept to a minimum 


to provide for quick heat transmis- 
sion but thick enough for good 
structural strength to withstand the 
pressures involved. 

For the most part, solid plastisol 
moldings are made by the batch 
process. Conveyorized continuous 
molding processes are not practical, 
due usually to the length of time re- 
quired for fusing the solid plastisol 
parts. The batch process is excellent 
where a limited number of parts are 
required since the mold cost in com- 
parison with conventional injection 
molds is very small. 

Some applications of plastisol 
parts made by the batch process are 
seals for ceramic tile, sink and dis- 
posal stoppers, advertising display 
plaques, and novelties. 


Combined Methods 


There are occasions, particularly 
with plastisol skin-sponge vinyl 
combinations, when the use of two 
of the above mentioned methods is 
advantageous to produce a single 
product. Items (such as arm rests, 
gaskets, toys, squeeze balls, and 
electrical packings) having a tough 
outer skin of vinyl plastisol and a 
solid interior of expanded vinyl, may 
be produced by spraying, slush 
molding, or rotational molding of 
the skin, and by casting, low-pres- 
sure injection, or rotational molding 
of the interior. 

Combination plastisol skin and 
expanded vinyl products may be di- 
vided into two categories: 1) Those 
in which the complete exterior sur- 
lace is a plastisol skin, as in the case 
of arm rests, crash pads, toy blocks, 
squeeze balls, toys, and others. 2) 
Those in which only part of the sur- 
‘ace is a plastisol skin, such as gas- 
kets, packing, crutch pads, chair 
seats, and others. 

For products requiring an exterior 
surface completely covered with 
Plastisol <| in, a combination of ro- 


Plastiso! Sponge Combinations 













EXTRUSION FABRICATION 









CUSTOM SHAPES 


RODS * TUBES * TAPES * SHEETS 


APPLICATIONS: 
INDUSTRIAL © DECORATIVE 


AVAILABLE IN: 
SINGLE OR MULTI-COLOR 
THERMOPLASTIC MATERIALS 
RIGID—FLEXIBLE 





FORMING + BLOWING 
MACHINING IN ACETATES 
ACRYLICS + STYRENE 
POLYETHYLENE AND OTHER 
THERMOPLASTICS 


























FOAM 
PLASTICS 


@ FABRICATED 
@ EXTRUDED 


@ MOLDED 





Insulation 
Flotation = 
Displays P 
Decorations is 

e VINYL 

@ STYRENE 

@ ACETATE 
@ POLYETHYLENE 


@ POLYURETHANE 


“SCRWAB PLASTIC. (ORRORATION 


Formerly Schwab & Frank, Inc. 











ROUND « FLAT 
SINGLE COLOR 
MULTIPLE COLOR 
APPLICATIONS: 


CORD & WIRE PROTECTION 
FLEXIBLE HANDLES 
TOYS « JEWELRY © LAMPS © SPRINGS 

FURNITURE ¢ INDUSTRIAL 











730 S. DIX AVE. © DETROIT 17, MICH. 
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Specializing * 


IN THE 
MOLDING 
4. 
VINYLS 
C-11 
LOW-LOSS 
PHENOLICS 
GLASS- 
ALKYD 


“4H OCUOZ7 


“an 
clear case 
of 


PRECISION MOLDING 


Whether your problem is in injection, 
compression, transfer molding— 

or the construction of a first class 
mold—Albert Zollinger, Inc. offers 
the right solution. A complete 
custom molding service at 
competitive prices. 











MOLDS SUPER-POLISHED 


All Sizes and Types . . . Simple or Complex . . . Fast Service 





Acme’s famous mold polishing process, employing modified precision lap- 


ping and optical polishing procedures, produces a flawless mirror-finish 
that lasts longer, insures faster mold release, increases production, and 
imparts a better finish to molded plastics. All types of molds, simple or 
complex, can be super-polished. Let us show you the many advantages of- 
fered by Acme’s Mold Polishing Service. Send a trial mold, as an initial 


order. 
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ACME’S ‘‘SUPER-LAP’’ DIAMOND COMPOUND 


Acme’s SUPER-LAP Diamond Compound speeds up polishing 
operations, saves time, insures a better super-finish on plastic 
molds, steel, carbides, etc. Specially developed in our own shop 
for our own precision finishing operations. Unequalled for 
achieving precise, high lustre finishes. Send for details now! 


ACME SCIENTIFIC COMPANY 


1448 W. Randolph « Chicago 7, Illinois 
Optical Flats 


® Toolmakers Steel Flats © Monochromatic Lamps 








tational molding and lov pressure 
injection molding may be used, Ip 
this case the skin is molded jn the 
normal rotational method. After 
curing of the skin, but while the 
mold is still closed, viny] sponge or 
foam is injected into the interior of 
the mold. In the case of viny] sponge 
the amount injected is predeter. 
mined, but with vinyl foam the mold 
is filled. Then the mold is either 
placed back in the rotational equip. 
ment or into a conventional oven 
for curing or expanding the sponge 
or foam plastisol. 

For products having a_plastiso| 
skin on only a portion of the exter- 
ior surface, several methods may 
be used. The vinyl plastisol may be 
sprayed on the surface of the mold 
either with or without masks and 
then set or cured. The vinyl sponge 
or foam is then cast into the mold 
and fused. The skin plastisol may 
be also slushed into the mold and 
cured, and then the vinyl sponge or 
foam cast and fused. 

Molds and equipment used in the 
manufacture of combination vinyl 
plastisol-expanded vinyl products 
are of the same general type as those 
used for conventional plastisol prod- 
ucts. 

The above outlined methods are 
general; no two molders use the 
same processes or even the same 
equipment. Each molder has his in- 
dividual ideas as to fusing time, fus- 
ing temperatures, methods of re- 
moving or eliminating bubbles, 
preheating of molds after fusing, 
etc. The suitability of the plastisol 
to the method and type of mold 
used should be determined by the 
individual molder, based on his own 
experience gained by solving similar 
problems in the past. 
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materials, see p. 217. Also consult 
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Index. 
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EXTRUSION ... INJECTION... 
VACUUM FORMING 














Vacuum Forming, 

Displays, 

Large Areas _ 
v4 
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TUBING for 


Sight Gauges 
Irrigation 

Toys 

Musical Instruments 
Po kaging 

Rodio Parts 
Conveyors 

Water Pipe 
Le d Gas Lines 
Gorden Hose 





GASKETS for 


Metal Buildings 
Refrigerators 
Appliances 
Storm Windows 
Dry Glazing 


EDGING for 


Linoleum 
Glass 

Tables 
Decorative Use 





EXTRUDED and 


MOLDED PARTS for 


Vacuum Cleaners 
Fluorescent Lights 
Breaker Strips 
Belts 

Sheet 

MOLDERS of 
Wall Tile 
Housings 
Premiums 
Refrigerator Parts 


Large Area 
Transparent Moldings 


Refrigeration Baffles, Radio 
Cabinets, Air Conditioner 
Cases; to 60 oz. 








Refrigeration Pans, 
Drawer Fronts, 
Frames, etc, 






There is an experienced 





Yardley representative near you. 


Send us your problem. 


“2% WARDLEY PLASTICS CO. 


« 

f 

=5 é 142 PARSONS AVE., COLUMBUS 15, OHIO 
» In Canada: DAYMOND CO., LTD., Chatham, Ont. 


637 

















Piastics Tooling 


for Metal 


U SE of plastics in tooling for the 
metal forming trades dates back to 
the late 1920’s but, because of in- 
stability and other limitations of the 
then available materials, results 
were discouraging and little progress 
was made until the late 1930’s. At 
that time polyester and phenolic 
resins began to show promise of 
chemical and dimensional stability, 
as well as reasonable handling char- 
acteristics. 

Impetus was given this develop- 
ment by the advent of World War II 
when the demand for tooling, the 
critical supply of metals, and the 
lack of adequate skilled manpower 
prompted manufacturers and mili- 
tary services to turn to plastics. 


Materials 


The materials most generally used 
in the fabrication of tooling include: 

1) Polyester resins, which may be 
cast or laminated. 

2) Phenolic resins, which may be 
cast, laminated, or molded. 


* Plastics tooling consulting engineer. 


References were prepared by the editors. 


Courtesy Chrysler Corp. 
Glass-reinforced hydroform die for aircraft panel, showing die and cover plate 
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Working 


3) Epoxy resins, which may be 
cast or laminated. 

4) Fibrous glass in the form of 
woven cloth, woven roving, mat, 
tape, and strands. 

5) Fillers such as chopped fibrous 
glass, ground glass flour, wood flour, 
aluminum oxide, plaster, saw dust, 
chopped linen, and canvas scraps. 

For quick reference, advantages 
which various plastics materials 
bring to different forms of tooling 
are summarized in Table I. 

For the preparation of models, 
patterns, and off-sets of plaster, the 
following are employed: wood seal- 
ers, primer surfacers, lacquer, thin- 
ners, 600-grit wet and dry sand- 
paper, rubbing compounds, wax, 
sprayable films, and other lubricants. 


Procedures 


Basically, all plastics materials 
used in the construction of tooling 
fall into two categories: laminating 
materials and casting materials. The 
laminates are always laid up on a 
form or model of some sort that 
supports the wet structure until 








by HOWARD STEVENs+ 


the resin hardens and creates a self- 
supporting structure. 

Casting resins are poured into a 
mold or “splash” where they harden, 
Fillers in the form of powder or 
short fibers are employed in casting 
resins to produce stability and to re- 
duce cost. 

Newer trowelable paste materials 
are making their appearance and 
may be considered, from a handling 
standpoint, the same as casting res- 
ins except that they can be applied 
not only to the inside surface of a 
female mold, but, in varying thick- 
nesses, to the outside of a male form. 

Whenever superior surface finish 
is desired on any tool, a gel coat 
(thin coating of resin) is applied 
to the prepared form prior to the 
build-up of the standard resins. 

It is readily apparent that the 
preparation of the master, mold, 
model, or initial form is of prime 
importance. Complete planning of 
the tool to be built is essential be- 
fore the model is prepared. 


Preparation of the Master 


To determine the procedure and 
materials to be used in the prepara- 
tion of a master, it is necessary to 
know: 

1) Whether the model is made of 
porous or non-porous materials. 

2) The required surface finish of 
the tool (standard or super finish). 

3) Whether the heat encountered 
during curing of the plastic will be 
less than 200° F. or more than 
200° F. 

4) How many impressions are to 
be taken from the master. 

Table II, p. 640, can be a guide to 
the selection of procedure for treat- 
ing masters, molds, etc., when one 
plastic impression is to be made. 
Where more than one impression }5 
to be taken, additional seal coats, 
undercoats, and lacquer coats must 
be applied during the initial prepa- 
ration, and the master cleaned and a 
new parting coat and wax applied 
between impressions. 

It is imperative that the prepata- 
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Table |—Recommendations for Selection of Plastics Materials for Tooling Applications 











Epoxy Epoxy Epoxy Epoxy 
laminate surface core flexible Polyester 
Cast Foamable Epoxy and casting cast casting and fibrous 
1 phenolic phenolic gel coat fibrous glass resin only material resin glass 
Welding Temp. to Core Temp. below Core 
fixtures 350° F. 200° F. 
Trim die 3rd choice Ease of 2nd choice 
locaters handling dimensionally 
Routing 2nd choice Hard Back-up 
fixtures surface gel coat 
type 
Assembly Temp. over Core Ease of Core 
fixtures 200° F. en- handling 
countered 
Inspection 2nd choice Large Surface de- 
tools fixtures tail on rough 
metal blank 
Duplicating Hard surface Core Hard Back-up Surface Core 
models required surface gel coat detail 
2nd to phen. 
Spinning Hard surface ’ Hard Back-up Core 
chucks high temp. surface gel coat 
Buffing Hard surface Ease of Ease of 
fixtures handling handling 
Vacuum Temp. to Cost 
forming 350° F. 
tools 
Fibrous Temp. to Temp. to Back-up Cost 
glass 350° F. 180° F. gel coat 
laminating 
molds 
Drill Ease of Small jigs 
jigs handling 
Checking Surface Back-up Surface 
fixtures detail gel coat rough metal 
form 
Chuck and Surface Back-up Surface 
vise jaws detail gel coat rough metal 
form 
Hammer Surface Back-up Surface Cost 
forms detail gel coat rough metal 
form 
Sheet metal Ease of 
clamp handling 
fixtures 
Templets: Hard Back-up Surface 
saw, layout, surface gel coat detail 
paint, plate and detail 
Prototypes Dimension- Surface Back-up Core 
ally detail gel coat 
stable core 
for plaster 
and clay 
Foundry Good Core Surface Back-up Surface Core Drawability 
patterns surface detail gel coat detail 
Core box Core Surface Back-up Surface Core Impingement 
detail gel coat detail 
Match Core Surface Back-up Surface Core Tough 
plate detail gel coat detail 
Draw die Surface and Surface Back-up Surface Core Hydr. 
compression detail gel coat detail action 
Restrike Temp. and Surface Back-up Surface Core Will not 
d surface detail gel coat detail mark part 
ee 




















Table Il—Procedures in Preparing Tooling Masters 








Room Oven 
Non- temperature cure 
Porous porous or low or high 
Procedure master" master” exotherm exotherm 
A) Clean 1-2 1-2 
B) Seal and sand 1-2 1-2 
C) Undercoat and wet sand 2 
D) Lacquer and rub out 
with compound 1-2 
E) Parting coat 1-2 3 
F) Paste wax (Johnson’s or equal) 1 1 1 1 
G) Hard wax (Simoniz or equal) 2 2 2 2 


1-Standard surface finish. 2-Superior surface finish. 3-Use special high 


temperature parting coat. 


*® Wood, plaster, cast metal, etc. 
> Machined metal, polished plastic, glass, etc. 





tion materials—A through E—be 
compatible and that stable, uniform 
waxes—F and G—be used. 

The steps summarized in Table II 
are: 

A) To start with, the model must 
be clean. Wash thoroughly with 
white gasoline or naphtha. 

B) The traditional habit of model 
and pattern makers of using shellac 
to seal wood and plaster models 
should be discouraged in favor of a 
good lacquer-base sanding sealer. 
Apply two to four coats of sanding 
sealer and sand between coats. The 
initial coats should be thinned in ac- 
cordance with the manufacturer’s 
recommendations. 

C) Two or more coats of under- 
coat or primer are applied to fill 
all minor interstices. Wet sand be- 
tween coats. 

D) Two coats of good grade clear 
lacquer are rubbed out with pumice 
or a polishing compound. 

E) A parting coat, usually vinyl 
base, is carefully sprayed or brushed 
to assure a smooth, uniform thick- 
ness that will most nearly represent 
the prepared surface beneath it. 
Usually a thickness of 0.001 in. is 
sufficient. If the model is to be used 
for additional plastic lay-ups, it is 
generally good practice to apply two 
coats of hard wax prior to the ap- 
plication of the parting coat. 

F) If only a standard surface fin- 
ish is required, several coats of paste 
wax will suffice. However, if a su- 
perior finish is necessary, step G 
must be followed instead of F. 

G) Four coats of a hard carnauba 
wax are applied, allowing about 10- 
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min. drying time between coats and 
buffing to a high polish before ap- 
plying the next coat. 


Laminated Die 
A super finish epoxy laminate can 
be obtained from such a model by 
applying a gel coat of about 0.010 
in., allowing this to become tacky, 


Cast phenolic jig was made with steel bushings and held to master part by d 
the resin was being poured. Each hole is aligned. Compound angles present ” 





and applying fillets in 3|| sharp 
corners by mixing laminating resin 
and glass flock to a putty-like eon. 
sistency and troweling into the 
severe depressions. 

Before applying the glass ¢loth 
to be laminated, a brush coat of 
laminating resin is spread over the 
entire surface of the gel coat and 
fillets to assure a good bond. Some 
laminators prefer to apply the first 
layer of cloth before the gel coat and 
fillets have become hard. This tech- 
nique requires considerable know- 
how and is not generally recom- 
mended since the gel coat can be 
readily disturbed in the process. 

Subsequent layers of glass cloth. 
woven glass roving, or glass mat 
are applied either by brushing on 
coats of resin and adding dry cloth 
or by prewetting the glass on a flat 
sheet of cellophane and applying the 
glass to the build-up in a wet condi- 
tion, carefully wiping out trapped 
air. The prewetting method is pre- 
ferred in most instances because the 
glass lies better, is not as prone to 
unweave, and the balance of resin to 
glass can be more readily controlled. 
The proportions of glass to resin 
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varies from 50-50 to 60-40, depend- 
ing largely upon the materials used. 

Polyester resins are used in a 
similar manner to that described 
above -for epoxies. 


Casting Resin Die 


Most casting epoxies will produce 
a high-fidelity surface without the 
use of a gel coat. However, the 
exotherm often is sufficient to de- 
stroy the protective barrier of the 
parting coat and wax if the epoxy 
is cast too thick. 

If a phenolic cast is to be made, 
the resin and accelerator are pre- 
mixed according to the supplier’s in- 
structions and carefully poured into 
the prepared mold. It is necessary 
to employ good foundry casting 
techniques with emphasis on the ex- 
clusion of air in all stages. This re- 
quires slow, even mixing of the in- 
gredients and an uninterrupted flow 
of the material during casting. 

For standard-finish epoxy sur- 
faces, step C, Table II, may be elim- 
inated and a paste wax may be sub- 
stituted for hard wax. This is 
brushed on in a heavy coat and the 
excess removed by additional brush- 
ing with a dry brush. Foamable 
phenolic resins may also be cast 
against surfaces prepared in this 
manner. 

When epoxy resins are to be used 
against a non-porous model, it is 
merely necessary to clean the model 
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and amply wax it either with paste 
wax (for standard finish) or hard 
wax (for super finish). 

Phenolic resins must always be 
protected from metal _ contact 
(bronze excepted) by preparing the 
model as in A-G, Table II and above. 
The acid catalyst in the resin reacts 
with metals, inhibiting cure, attack- 
ing the surface of the metal, and 
destroying the parting properties of 
most separators. 

Room-temperature curing epoxies 
have good dimensional properties, 
whether laminated or cast, but the 
general physical characteristics of all 
resins are improved by mild heating 
after cure. 

Room-temperature curing phe- 
nolics usually exhibit considerable 
shrinkage and the chemically cre- 
ated exotherm is harsh and non- 
uniform. This results in excessive 
strains in the casting and potential 
failure due to cracking and/or 
warping. 

A majority of failures in the con- 
struction of plastics tools generally 
can be traced to hurrying the prepa- 
ration of the master; application of 
localized, uncontrolled heat to the 
plastics; removing plastic from the 
master before maximum strength 
has developed; and haphazard re- 
work and repair. 

In the production of all tools it is 
essential to determine the working 
loads to which the tool is to be sub- 


Epoxy plastic replaces metal dies for stretch-forming after-burner nozzles for J-47 jet 
engines. Tool is expanding mandrel capable of exerting 4800 tons of radial force. 
Cost of these plastics dies is only one-third that of the metal counterpart used before 
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jected. Plastics, even reinforced with 
fibrous glass, have essentialiy low. 
strength limits when compared with 
tooling steels. The use of rugged 
steel reinforcement and plastic sur- 
faces is an economical solution to 
marginal applications. 

Metal inserts in the plastic tool 
surface at extreme wear points are 
highly recommended. These may be 
potted in or glued in position using 
either the same type plastic from 
which the tool is made or an epoxy 
adhesive. Bear in mind that meta] 
must be protected from acid reac- 
tion when in contact with phenolics, 


Cores 


The use of cores to reduce weight 
and cost of the finished tool is an 
accepted procedure. Cores may be 
made of foamable phenolics, cast 
phenolics, cast epoxies (heavily 
loaded with inexpensive filler), or 
may be constructed of steel weld- 
ments and expanded metal. In the 
latter case, a coating of paste phe- 
nolic or epoxy is provided, to which 
the finish tool facing is applied. 


Thermoplastic Tooling Materials 


The use of thermoplastic ma- 
terials (ethyl cellulose base) having 
high impact strength, hardness, and 
resiliency is reasonably well estab- 
lished in drop hammer and hammer 
forming operations. Such tools must 
be used at normal room tempera- 
tures to reduce possibility of shock 
crazing or excessive deformation 
under pressure loading. 

The method of preparing a tool 
from these materials is not unlike 
the method used in pouring a lead 
form. A plaster mold, a hand-fabri- 
cated metal part supported by sand, 
or a female metal mold is satisfac- 
tory. A box form is built on top 0! 
the forming surface and sealed to 
the sides of the die with 2-in. in- 
dustrial cloth tape. The four corners 
of the box are also taped to give 4 
radius to the corners of the tool. The 
box form is then lined with a light- 
gage aluminum such as Dural. Best 
results are obtained by raising the 
mold temperature to 100° F. The die 
face is then wiped with light oil and 
graphite is sprinkled over the oil 
surface. Wiping again with an 0) 
rag will produce a graphite partins 
surface which will also impregna' 
the plastic tool face. 

Each of the ethyl cellulose com 
pounds has its own proper pouring 
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re, ranging from 235 to 


temp‘ , 
390° F. Usually the melting equip- 
ment sists of an electrically or 


steam- cated vessel having an agi- 
eep the material in motion 


tator to 

to avoid burning. A bottom-pouring 
spout | rmits gravity casting. Ac- 
curately controlled temperatures 
and « heated valve and spout are 
musts for the successful handling of 
large pours. 


Conventional extruding machines 
are also used, although the high 
initial cost of this equipment is a 
deterrent. A spider, or holding fix- 
ture, can be set in the cast material 
after the pour for the purpose of 
fastening the tool to a press or 
mounting plate. 

The tool base may be leveled by 
machining in a mill or planer, by 
secondarily casting a shim with the 
tool mounted over a surface plate, 
or by softening the bottom of the 
tool with portable heaters and form- 
ing the semi-melted plastic with a 
flat metal plate. 

If the face of an ethyl cellulose 
forming tool is damaged or worn, it 
can be repaired by heating the sur- 
face with Calrod heaters until the 
face and shoulders become soft to a 
depth of % inch. The softened plas- 
tic surface is then quickly forced 
against the complementary half of 
the tool or against the master and 
kept in contact until the plastic has 
cooled. 

Fillers for resins serve various 
purposes: wood and glass flour are 
used for bulk and economy, alumi- 
num oxide for surface resistance to 
abrasion, and aluminum and steel 
powder for distribution of exotherm 
and for metallic appearance and 
characteristics. Dry plaster has been 
used successfully to reduce the cost 
of casting epoxy. It produces excep- 
tional hardness and density but in- 
creases the total weight of the cast 
appreciably. Scrap leather, pulp, 
cork, and even popcorn have been 
added to make low-density cores. Of 
considerable recent interest are the 
so-called Microballoons or hollow 
phenolic spheres. These are added to 
polyester resin to produce a light, 
strong core material. 


Sheet Metal Forming Tools 

The extent of the displacement of 
metal by a forming tool determines 
the cat ry in which it is classified. 

1) Stretch Press Die. A male 
form is used to shape a metal sheet 


for Meta! Working 





which has been gripped in clamping 
members and stretched over the die 
virtually to its elastic limit by means 
of mechanical or hydraulic power. 

2) Bending tools (minimum dis- 
placement) are composed of two 
elements: the punch (male) and die 
(female) which exert pressure at 
localized points on the stock to be 
bent. Because of the simple nature 
of tools in this category, they are 
seldom constructed of plastic. How- 
ever, cast phenolic, laminated poly- 
ester, and laminated epoxy tools are 
indicated when sufficient contour is 
involved to make them economically 
feasible. 

3) Forming tools (moderate dis- 
placement), like bending tools, are 
composed of punch and die. The 
chief difference lies in the fact that 
the work is restricted by the die so 
that it eventually makes complete 
surface contact with the punch, in a 
manner similar to forcing a sheet of 
cellophane into the neck of a bottle 
with a cork. 

The punch is made to the exact 
inside contour of the part to be 
formed. The die, in many instances, 
is merely a ring fitted around the 
punch, but, for more complicated 
shapes, the die is made to the exact 
outside contour of the part. In such 
cases, an ironing or stamping effect 
is created when the punch is forced 
home. 

Tools in this category are fabri- 
cated from cast phenolic, laminated 
epoxy, and cast epoxy or combina- 
tions thereof. 

Generally speaking, it is proper to 


Courtesy Pratt & Whitney Aircraft 
Epoxy-glass laminate with metal hinges, clamps, and bushings makes jig for accurate 
drilling of complicated form. In this type of work, position of holes is critical 


employ steel weldment, cast iron, 
or cast Kirksite retaining boxes in 
which the die surface is formed of 
plastic. In this manner the high 
strength of low-cost rough metal 
frames is used to back up the less 
strong but inexpensively shaped 
plastic. Excellent surface conditions 
and contour integrity can thus be 
obtained at low cost without sacri- 
ficing over-all strength of the tool. 

Punches, subjected in the main to 
compressive loads only, seldom re- 
quire metal reinforcing other than 
mounting plates and metal inserts 
where extremely high-unit loads are 
expected. 

4) Drawing tools (major to maxi- 
mum displacement) are classified as | 
shallow and deep, the line of de- 
marcation being fixed at the point 
where the depth of the draw is less 
than the diameter and where the 
depth equals or exceeds the diam- 
eter. 

The basic elements in drawing 
tools are the same regardless of 
classification: punch (male), die 
(female), and blank holder. Other 
accessories such as stripper plate, 
stop pin, knockout rod, pressure 
pads, etc., are added as required by 
the particular job. 

As is the case with forming dies, 
the drawing die may be a relatively 
simple ring following the shape of 
the punch plan view or may be an 
accurately contoured female de- 
signed to restrict and press the metal 
work against the punch. 

Thick-gage non-ferrous metals can 
sometimes be drawn without bene- 
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fit of a blank holder but usually a 
contoured, properly beaded blank 
holder is required to control the rate 
of plastic flow in the metal and to 
reduce wrinkling. 

Where compressive loads in a 
draw die will approach 50% of the 
plastic’s rated compressive strength, 
it is well to plan to incorporate 
metal inserts at these points if the 
die is to be expected to produce 
over a few hundred parts without 
repair. 

Once a plastic die has been tool 
proven it is often sound economics 
to take plastic off-sets before plac- 
ing the tool in production. Subse- 
quently, these off-sets can be em- 
ployed in the repair of worn and 
injured tool faces. 

The use of flexible epoxies in the 
fabrication of draw tool punches is 
a recent development that shows 
some promise. Case histories are in- 
sufficient to permit an all-out ac- 
ceptance of the practice, but it is 
certainly true that, in isolated cases 
at least, very satisfactory results 
have been obtained with the use of 
these resilient punches. 

As is to be expected, plastic dies 


require more generous radii in the 
drawing area than do steel dies; 
radii less than % in. should be 
avoided. 

The principal advantages of plas- 
tic draw tools lie in their reasonably 
low initial cost, saving in lead time, 
ease of tool proving, and low-cost 
maintenance and repair. 

5) Drop hammer tools (not to be 
confused with hot forge tools) are 
male and female components shaped 
to the exact contours of the desired 
part. They are used to shape flat 
sheet stock by striking sharp blows 
on the metal placed between the die 
and punch. 

Since this method of forming 
parts is used primarily on short-run 
jobs (up to 2000 or 3000 parts), low- 
cost tooling and maintenance is es- 
sential. In the past, the dies have 
been made of steel, iron, bronze, or 
zine alloys and the punches of steel, 
lead, or zine alloys. Usually the 
punch material selected is somewhat 
softer than the die. 

Recently, plastics have begun to 
account for more and more drop 
hammer tools. Plastic dies are made 
from cast or laminated epoxies with 


or without phenolic cores and meta] 
weldments. Punches are being con. 
structed of ethyl cellulose base ma. 
terials cast directly against the die 
The use of these materials usually 
eliminates the need for providing 
for part thickness; the resiliency of 
the material permits sufficient de. 
formation under pressure to accom- 
modate for thickness and stil] pro- 
vide ample forming force. The face 
of a punch of this material may fre- 
quently be repaired by simple heat 
softening and reforming it in the 
cold die. 

The newer flexible epoxies are 
currently being used with consider- 
able success as drop hammer purich 
materials, much in the manner of 
ethyl cellulose, except that reform- 
ing is accomplished by recasting the 
face with new material. Rigid 
punches with part metal thickness 
allowed are being constructed of 
laminated epoxy-fibrous glass. 

Both dies and punches have been 
successfully made with rough metal 
cores to which cast epoxy faces have 
been added. 

6) Hammer Forming. A hammer 
form consists of a male or female 
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@ Matched dies for metal forming faithfully conform to the origina! 
blueprint details when cast from Marblette liquid resins. 
° 





@ Stretch plugs made from Marblette phenolic resin save many man- 
hours of preparation time, provide faster and easier handling. 


Time and labor savings as high as 80% are consistently 
reported when Marblette phenolic and epoxy resins are 
used... by tool and die shops and leading firms in air- 
craft, automotive, and many other industries... for de- 
pendable, inexpensive, quickly available tools, dies, and 
molds with accuracy, strength, and fidelity for efficient 
production of metal or plastic parts and products. 
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Marblette’s quarter-century of experience has been 
applied to developing a superior line of epoxy resins 
that offer heightened advantages in strength, light 
weight, long shelf life, handling ease, 
dimensional stability, versatility, less- 
ened risk of dermatitis. Included are 
potting and casting resins, laminating 
resins, surface coat, and general-purpose resins. 
Contact Marblette now for information on these 
epoxy resins and their uses, and for samples. 














@ Drop hammer punches with a surface cast of strong, resilient 
Marblette epoxy stand up under many repeated blows. 





@ Hydroforming dies cast of dimensionally stable Marblette phe- 
nolic make for easy, accurate production of large metal parts, 


Marblette resins meet the test 
of efficient, cost-saving plastic tooling 


Provided in convenient liquid form, these versatile yet 
specialized Marblette resins readily lend themselves to 
simple casting and laminating processes that cut tooling 
time from months to weeks or even days...with big 
savings in the elimination of machining and hand finishing. 
Let Marblette’s 25-year experience of service to industry 
assist you to improve your production picture, 


Marblette 


37-00 Thirtieth St., Long Island City 1, N. Y. 
Tel. STillwell 4-8100 
CHICAGO « DETROIT e LOS ANGELES 
MONTREAL ¢ WICHITA ¢ HAVANA 


liquid phenolic r@Sins Casting resins for dies and tools + Heat and acid resistant resins * Bonding resins + Metal coating 
Nsulating varnish » Bristle setting cement + Laminating varnish * Woodcoating + Plasticcements + Sealingresins +» Resin foundry core binders 
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tool against which sheet meta] is 
formed by the simple process of 
beating it with various shaped ham. 
mers, blocks, and pads. Obviously, 
the hammer form must be tough ang 
inexpensive to make since this 
method of forming parts is reserved 
for exceptionally low-quantity pro- 
duction. 

Laminated and cast epoxies are 
most generally used in the construc. 
tion of hammer forms although some 
good results have been obtained 
with ethyl cellulose and cold-curing 
rubbers. 

7) Spinning. The art of spinning 
a flat disk of metal over a rotating 
male form by applying a blunt tool 
to the center of the rotating disk 
and moving the tool outward, is one 
of the oldest techniques used in the 
tooling industry. 

Plastics spinning chucks have been 
successfully made of cast phenolics, 
cast and laminated epoxies, and a 
combination of rough cast metal 
cores with cast epoxy faces. 

In planning the application of 
plastics to a spinning chuck, it is 
well to consider the peripheral speed 
and to study the possibilities of gen- 
erating heat in excess of that which 
the plastics materials can endure 
with safety. 

8) Auto Frettage (hydrostatic dies 
and hydroforming). Hydrostatic 
tools for forming odd shapes by 
means of hydrostatic pressure are 
made of two basic elements. The die 
or female is constructed to the out- 
side contour of the part, and a pre- 
formed metal shell is placed within 
it. The punch or male is merely 2 
plunger fitting into the neck of t! 
preformed shell. As the plunger ac- 
vances it creates pressure on a fluid 
medium with which the shell has 
been filled. The hydrostatic pressure 
thus created expands the she! 
against the restricting contour of tht 
die, forming the part. 

Inexpensive hydrostatic dies have 
been constructed by employing § 
metal cylindrical case of sufficient 
thickness to withstand the bursting 
pressures involved. A break-aw@! 
plaster or foam core is suspendt? 
within the vessel and a cast phe 
nolic lining is poured within ™ 
metal cylinder. 

The die is split to permit remov® 
of the finished part. Dimension § 
maintained by replacing the -_ 
rial removed by the saw w''1 4 SU" 
face casting epoxy. The may be 


Plastics Toolin 








Piastics Extrusions 
Compression Molding 
Precision Fabrication 








ch modern plant, plus engineering skill, and an unsurpassed 
organization with a thorough knowledge of plastics, have made 
Southern Plastics Company foremost in the industry. Speed of 
production, precision, and a location in one of the lowest over- 
head zones in the United States, are only a few of the important 
factors why you should allow Southern Plastics to bid on your 
next job. 
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The problems of efficient, sales-stimulating packaging for plastics 
products are a far cry from the usual run of manufacturing 
hurdles. Very often a successful package—or the lack of one— 
determines the “make” or “break” of what you produce. 


How can you keep up-to-date on changing packaging tech- 
niques? Where can you discover the essentials that determine 
what is and what isn’t good packaging practice? 


These questions have one easy answer: MODERN PACKAGING 
Magazine. In its pages each month is the pertinent information 
you must have for the intelligent management of your product’s 
packaging. 


A one year subscription to MoperN Packacrnc includes the 
authoritative MopERN PACKAGING ENCYCLOPEDIA IssuE, too. 


Rates: United States and Canada, $6 per year; Pan-America, 
$10 per year; other countries, $15 per year. 


MODERN PACKAGING 3A Breskin Publication 


575 Madison Avenue, New York 22, N. Y. 
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locked closed by a bolt, weze lock, 
or tapered retaining rings. 

Hydroforming. Hydroforned tools 
are the complement of hydrostatic 
tools. Here the punch ( male) jis 
made to the shape of the inside of 
the part to be formed and hydro. 
static pressure is applied outside of 
the blank, causing it to form itself 
around the punch. The most com- 
mon method of utilizing this prin- 
ciple employs a thick rubber pad 
confined on the bottom and four 
sides. The metal blank is placed on 
this pad and the male punch de- 
scends, forcing the blank into the 
rubber pad. The hydraulic reaction 
thus generated forms the pait 
around the male. Undercuts may be 
included in hydroformed tools by the 
use of wedges. 

Hydroformed punches and wedges 
have been successfully made of cast 
phenolics, cast epoxies, laminated 
epoxies, laminated polyesters, and 
pressed phenolic-bonded canvas. 


Fixtures 


Soft Jaws. Exactly contoured 
jaws for holding unusually shaped 
parts in vises and chucks can be 
inexpensively made by casting 
epoxy resins around an actual part 
temporarily supported between re- 
movable vise jaw plates. By sawing 
the cast in two and removing the 
previously waxed part, a pair of 
vise jaws results which has the ex- 
act contour of the piece that is to be 
held. 

Nesting Fixtures. Holding fixtures 
for secondary operations can be 
made by casting or laminating 
epoxies, phenolics, and polyesters 
directly against a waxed part. Usu- 
ally a lightweight angle iron frame 
is constructed to retain the plastic 
while it is hardening. 

Trim, drill, routing, assembly, 
plating and spray painting, and 
welding holding fixtures are al. 
produced by similar methods an¢ 
techniques. 


References 

For further information on the 
materials used in tooling, consult the 
Subject Index and the Directory 
Index. | 

“Metal working swings to plastics 
tools,” MoperNn PLASTICS 32, % 
(Sept. 1954). 

“Why epoxy resins for ! 
tooling?” J. Delmonte, M terials & 
Methods 40, 93-95 (Aug. 1954). 
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Put Victory’s complete facilities to work for you... 


ENGINEERING—Victory’s staff of engineers includes specialists 
in the mechanical, electrical and chemical fields. 


MOLD MAKING—Victory’s complete and modern tool room is 
supervised by men with over 30 years’ “Know-How” specializing 
in injection molds. 


INJECTION MOLDING—Victory’s ultra-modern, high-speed 
equipment, newly expanded production facilities, and competent 
use of controlled molding techniques assure top quality. 


ASSEMBLY—Victory’s conveyor line operation guarantees top 
speed and economy on plastics as well as the most complex electro- 
mechanical assemblies, 


FINISHING—Victory’s up-to-date automatic paint spraying, hot 
stamping and silk screening equipment gives you custom-finish 
jobs at production line prices. 


@ ATTENTION: SALES ORGANIZATIONS—Victory will manu- 











We mold Refrigerator Parts; 
Radio Parts, Escutcheons, Cabinets; Auto- 


mobile Parts; Decorative Trim; Knobs, facture and package your product, individually and in multiple- 
Handles; Toys, Novelties; Houseware unit cases, preparing it for immediate shipment to your customers. 
Items; Premium Goods; Camera Cases; “All operations under one roof” saves you time, effort and money. 
Many Other Items. Let us help you with your thinking. Contact us NOW! 








rh vom ~~ EWICTORY MANUFACTURING COMPANY 
Wis BS -& .- “is 1726 West Arcade Place + Chicago 12, Illinois 


TD HAymarket 1-7584 Our 25th Year 
yo te cea gains. Gare” Member: Society of the Plastics Industry 


Exomples of Victory's Precision Plastic Molding UP TO 200-OUNCE SHOTS 
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Blueprint accuracy 
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PRECISION 
INJECTION MOLDS 


A modern plant... latest machi- 
mery ... trained, experienced 
personnel. ..combine to furnish 
you dependable injection molds 
et extremely reasonable prices 












BERYLLIUM COPPER 
MOLD COMPONENTS 


Fidelity Of Intricate Detail 

®@ Uniform Hardness And Density 
®@ Close Dimensional Tolerances 
® Strength Plus Conductivity 





We are equipped to provide the 
most complicated molds of high- 
est quality. Layouts are planned by 
experienced engineers to fit the 
latest requirements of American 
plastic manufacturers. Service is 
prompt. Write immediately for 
detailed information and prices 































Our own injection molding machi- 
ne allows test samples to be ship- 

ped without delay for approval $ C HWA e 1 FAE R B E R 
42 Geisseestrasse Nuernberg 
Germany (U.S. Zone) 


YOU CAN PROFIT by knowing all 
the facts. Use your company letterhead 
to request a FREE copy of the 48-page, 

llustrated “Tru-Cast’ Handbook — the 

rst complete and authoritative produc- 
on guide to pressure-cast beryllium 
pper cavities and cores. 


MANCO PRODUCTS, Inc. 


03 Schaefer Road, Melvindale, Mich. « Tel. Detroit: WArwick 8-7411 
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— SerueYOU 


With Faster Production 
With Greater Efficiency 


With Latest Modern Equipment 


RADIO and TELEVISION 


Cabinets 
ERLE 

Dials 

Knobs 
Escutcheons 


AUTOMOTIVE 











COMPLETE FACILITIES 


UNDER ONE ROOF 


INJECTION MOLDING AND FABRICATING 


Dials Finest and Latest Time and Labor Saving Equipment 












Emblems 
Escutcheons 
Hood Ornaments 
Lenses 


REFRIGERATION 
Decorative Parts 


MILITARY 
Plotting Boards 
Calculators 
Plotters 
Cockpit Lighting Panels 
Electronic Components 





and safety. 


Dramatic Development 


In Lighting for Defense 


INSTRUMENT CONTROL LIGHTING PANELS 


Produced by Our Special Process 

In accordance with MIL P7788 as qualified under 

Air Force — Navy Aeronautical Standards Group 
Felsenthal engineering and ingenuity — well-known in war years 
and peace years — for aircraft equipment and special installa- 
tions — again mark a rapid advance: this time, in instrument 
panels with features that set them far ahead in pilot efficiency 


We maintain our own approved Light Testing Lab- 
oratory under the jurisdiction of U.S. Bureau of Standards. 


Here is straight-line production—all on one floor —"stream- 
lined" in its truest sense. Now, more than ever before, you 
can depend upon us for your precision injection molding and 
assembly jobs. Our fifteen molding presses (up to 60 ounce 
capacity) and other newest, most modern equipment tops 
57 years of quality service to industry. 


From idea—or blue print—to complete finished product. 
Tough problems of engineering don’t bother us—we advise 
you on methods and materials. And frequently rescue a fine 
idea by simplification—through hard-won experience. 


9.0.0 


OUR NEW PLANT 


AT 3500 N. KEDZIE AVE., CHICAGO 
New Telephone: KEystone 9-6661 





@ Filling 

@ Forming 
Assembling 
Laminating 
Engineering 
Injection Molding 

Mold, Tool and Die Making 
@ Automatic Spraying 
@ Silk Screening 

e Blanking 

© Printing 

@ Plating 












FELSENTHAL PLASTICS | 


NEW YORK 


G. 


FELSENTHAL & SONS, 


Lie | 


3500 North Kedzie Ave. e Chicago 18, Ill 


1 West 47th Street 
Dallas * 


Kansas City * Cincinnati * Dayton * 


DETROIT: 731 Fisher Building 
Glendale, Cal 
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offers this complete 
plastics service... 
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INDIANAPOLIS, IND. OGDEN, UTAH SALES OFFICES IN PRINCIPAL CITIES 


FOUNDED 1858—LOCKLAND, OHIO 
— 2747 Lake Street, Melrose Park, Illinois (Chicago District) 


ay Write for Illustrated Booklet, “LAMINATED INSUROK’”’ 
nome, Fhe RICHARDSON COMPANY 
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HOW Sillcocks-Miller CAN HELP YOU 
WITH PRECISION-FABRICATED PLASTICS 

















NAMEPLATES .. . Distinctive identification fabricated of the 
right plastic to resist temperature and weather and protect your 
message. 











DIALS ... Fabricated to close tolerances and formed to any 
shape to meet your individual needs. 











SCHEMATIC DIAGRAMS... Reproduced on plastics and 


laminated for sharp definition, clean appearance and durability. 











The SILLCOCKS-MILLER Company 





Since 1910, Sillcocks-Miller has specialized 
in the precision-fabrication of plastics. This 
long experience is available to give your 
products the practical advantages of the 
plastic material best-suited to your require- 
ments. The latest techniques are combined 
with complete facilities for cutting, print- 
ing, stamping, cementing, milling, turning, 
blanking, drawing, forming, laminating and 
assembly. Send your specifications for recom- 


mendations and quotations. 


SAVE ON MOLD COSTS for Small Parts! 


A special fabricating process developed by Sillcocks- 
Miller engineers saves on cost of molds for small 


parts, such as insulators and washers. You get this 
saving without sacrifice of quality or service life. 
Write for details and recommendation. 





10 West Parker Avenue 


PIONEERS IN THE PRECISION FABRICATION OF PLASTICS SINCE 1910 
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©LAT TYPE 
One-piece self-locking spring 
stee! fasteners. Replace 
threaded nuts, lock washers 
or spanner washers. Avail- 
able in a wide variety of 
shapes and screw sizes. 
a 


LATCH TYPE 
Easily applied by hand, are 
self-retained in bolt-receiv- 
ing position at center panel 
locations for blind attach- 
ments. Front mounting types 
are also available. 





rg aa <= 


HARNESS CLAMPS 


Open or close by hand — no 
tools needed. Attach to panel 
or pre-assemble to harness 
before installation. Cush- 
ioned to protect wires. Can- 
not open accidentally. 



































PUSH-ON 


Zip over unthreaded die cast 
or plastic studs, rivets, nails, 
tubing, or wire to lock parts 
securely. Removable types 
available in many sizes. 





EXPANSION TYPE 


For lightning-fast attach- 
ments in blind locations. 
Snap into mounting holes by 
hand. Screw spreads spring 
fingers, wedge-locks part in 
position. Secure, vibration- 
proof attachment. 


em ee ee ea 





2 ONS AEROIOIONOON 


ANGLE BRACKETS 


Combine bracket and fastener 
to reduce number of parts, 
speed up assembly and 
strengthen the structure. 
Variety of shapes and sizes. 


Assembly cost savings from 30% to 
75% ... increased product quality .. . 
reduced materials handling . . . far 
less field service problems. These are 
a fewof the reasons why more and more 
manufacturers are specifying SPEED 
Nut brand fasteners. Write today for 
your copy of the new Tinnerman 








“J” TYPE 
Snap over edge of panels and 
into center hole locations. 


Hold themselves in place for . 


blind assembly. Full range 
of panel thicknesses and 
screw sizes available. 





TUBULAR CLIPS 


For use with unthreaded 
studs or rivets. Virtually 
“nails” panels together where 
there is access to one side 
only. Permanent lock or 
removable types. 





HOSE CLAMPS 


Self-locking, ratchet-type 
design, one-piece low profile 
construction— no bolts, nuts 
or thumb screws. Fast and 
easy to apply and remove 
for medium - and low- pres- 
sure connections. 
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“U”" TYPE 
Perform same function as 
“J” type for reduced materi- 
als handling. Used where full 
bearing on lower leg of the 
SpeeD Nut is required. 





CABLE, WIRE, AND 
TUBE RETAINERS 


Snap in place by hand, self- 
retained in position toreceive 
wide range of cable, wire and 
tube sizes. Easily removed 
for service or re-location. 





NUT RETAINERS 


Retain square nuts in blind 
locations. No welding, clinch- 
ing, staking —snap in by 
hand. Provided in a wide 
range of screw sizes. “U” and 
“J” type retainers available. 


Engineer Savings into your products 
with SPEED NUTS®—The Fastest Thing in Fastenings !° 


Fastening Analysis Bulletin, No. 336. 
TINNERMAN PRODUCTS, INC., Box 6688, 
Cleveland 1, Ohio. In Canada: Dominion 
Fasteners Ltd., Hamilton, Ontario. 
In Great Britain: Simmonds Aeroces- 
sories, Ltd., Treforest, Wales. In France: 
Aerocessoires Simmonds, S. A., 7 rue 
Henri Barbusse, Levallois (Seine). 


655 





























... What type is best 


for your job? 


Spray decorating methods have improved so 
rapidly in recent years that you may not be 
aware of some time-saving, money-saving tech- 
niques now available. Today, special Fiore-de- 
signed spray masking devices make possible 
single or multi-color decoration with precise 
registration on irregularly contoured products, 
and at a reasonable cost. Pictured here are a 
few of these special-purpose mask types. 


In addition to these, Fiore designs and produces 
other types of special-purpose masks—in fact, a 
type for practically every decorating require- 
ment. Each Fiore mask is custom-matched to the 
product to be sprayed, assuring crisp registra- 
tion and minimum rejects. 


Call or write Fiore today for a free analysis of 


the efficiency of your present spray-painting 
techniques . . . There’s no obligation, of course. 


Free 


Free...send for your 
copy of this helpful 


new manual 


,a@ 






WM. MI, FUOIRE ING. 


269 41st ST., BROOKLYN 32, N. Y. 














Cap masks . . . Cap masks protect raised detail while 
the surrounding area is sprayed. The caps (masking ele- 
ments) are held rigidly in perfect alignment by strong steel 
wires, thin enough not to interfere with spraying, yet strong 
enough to withstand normal usage. 














Plug masks . . . Used to plug and shield depressed detail 
while permitting spraying of surrounding areas. Most back- 
decorated clear plastic moldings such as horn buttons, em- 
blems, and name plates can be effectively decorated using 
Fiore masks of this type. 
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Area masks . . . These carefully constructed masks let 
the spray touch small raised, depressed, or flat details while 
surrounding areas are protected. They are widely used the 


toy and novelty fields. 
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AUTOMATIC EDGING of SPHERICAL MOLDINGS 


ASH 103 AUTOMATIC FLASH LATHE 


(Continuous Turret Operation) 


adie Machine ... produces up to 90 pieces per minute 


ic removal of parting line flash using spring ® 
le flashing units or special tooling. Accommodates 

rs up to 414” . . . height adjustment up to 8". 

. results, confines flash removal to minimum line. 


NASH 103-B 
AUTOMATIC FLASH LATHE 


(Intermittent Motion on Turret) 


For Finishing Operations On 
Moldings That Require Con- 
trolled Index and Stop, At 
Working Stations 


Tooling can be provided 

for cutting, belt abrasive 

action, buffing, etc. Full 

» control on rate of index, 

‘ ; . gradual approach to tool- 

f ing and metered time at 
stop position. 

Table arrangement to 

mount a variety of tooling 

performing successive op- 

erations on the moldings. 





NASH 116 
ROTARY EDGER 


. for the edging of plastic dinnerware 


Four motor-driven belt units remove 
parting line flash and buff-edge with- 
out destroying contour. Will accom- 
modate plates up to 1114”, variable 
rate of production from 10 to 30 
pieces per minute. 


We will be pleased to 
work with you on your 
finishing problems and 
make the correct machine 


Produces proper finishing results su- ~ . recommendation on the 
perior to hand methods at fraction of basis of samples or prints 
linishing cost. The standard machine . you furnish. 


for the edging of plastic dinnerware. ss FULL DESCRIPTIVE LITERATURE 


J. M. NASH COMPANY 


2373 NORTH 30th STREET MILWAUKEE, WISCONSIN 

















Fabricating and Finishing 


MACHINING LAMINATES* 


AMINATED plastics are readily 

adapted to most machining oper- 
ations. Standard metal and wood- 
working equipment can be used 
with the addition of a few extra 
tools and a revision of feeds and 
speeds. Machining techniques used 
in metal or woodwork require little 
alteration to apply successfully to 
laminated plastics, but the following 
properties that are characteristic of 
plastics laminated structures must be 
recognized in order to machine them 
properly. 

1) Laminated plastics are poor 
conductors of heat. This makes it 
necessary to cut down the amount 
of heat generated or to provide for 
its removal to protect both the tools 
which are used and the product being 
fabricated. 

2) They are softer than steel and 
thus require tools which will re- 
move chips faster than those used 
in machining metal. 

3) The structure is less homoge- 
nous than metal, making it necessary 
to provide backing-up plates in 
many operations. 

4) Many of the laminates have 
base materials which are very abra- 
sive and will dull and wear away 
tools more rapidly than will steel. 
The use of carbide-tipped tools will 
lessen this tendency considerably. 





* Information on which this article was based was 
supplied by The Formica Co. 
References were prepared by the editors. 


Fig. 1—Cross-section of metal squar- 
ing guillotine shears, used for cutting 
laminates. Relative positions of blades 
and hold-down are shown 
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For exceptionally long boring or 
turning runs, diamond-tipped ma- 
chining tools should be used for ef- 
fective results. 


Shearing 


Most laminates may be cut by 
shearing with metal squaring shears 
of the guillotine type (Fig. 1). At 
room temperature, fabric base 
grades may be sheared up to %s-in. 
thickness; paper base punching 
grades up to ‘¥e-in. thickness. 
Grades X, XX, and XXX (other 
than punching grades) can be 
sheared only in very thin sheets. 
Grades A, AA, and AAA up to %e 
in. may be sheared; N-1 up to %« 
inch. 

It is not practical to cut most 
glass base materials by shearing. 
However, G-5 can be sheared suc- 
cessfully up to %e inch. 

In some operations it is practical, 
by applying heat, to shear thicker 
stock than listed above. However, 
temperatures should not exceed 
those recommended for the particu- 
lar grade of material being fabri- 
cated. 


Sawing 


Standard equipment can be used 
successfully for all sawing opera- 
tions. The conventional table saw 
is satisfactory for general work, but 
in some operations travel table or 
travel head saws will perform more 
satisfactorily. Such saws are avail- 
able with either hand wheel or elec- 
tro-mechanical drives and are de- 
signed to cut bevels of any degree. 
At least one company’s rail-panel 
saws are available in capacities from 
41% to 12% ft. sheet stock. Cut-off 
saws may be employed to advantage 
where large numbers of identical 
pieces are to be cut from uniform 
sections. 

Carbide-tipped saws are usually 
recommended. For general sawing, 
use a saw with %2-in. to 4%-in. kerf, 
10-in. diameter, 80 teeth. Use the 
same ratio of teeth per inch for other 
diameter saws. 

For general work, a hollow-ground 


steel saw of Rockwell (C) test 44 1, 
47 should be used. Keep the say 
sharp either by filing or grinding 

The number of teeth should Tange 
from 4 to 7 per inch. Example: A 
10-in. saw should have a minimyn 
of 126 teeth; if a smoother cut jg 
desired, a 216-tooth saw is recom. 
mended. For long-run production 
work a carbide-tipped saw is recom- 
mended. In all cases the saw speed 
should be 9500 to 10,000 surface f 
per minute. 

The feed used will be determined 
by the thickness of the material, 
Crowding of the saw will result in 
a rough, chipped finish, while too 
slow a feed will cause burning and 
excessive dulling of saw. 

Grades G-1, G-2, A, AA, AAA 
G-6, and G-7 should not be cut with 
steel saws; abrasive cutting wheels 
of silicon carbide bonded with a 
synthetic resin are recommended for 
cutting this type. 

Contour sawing of all grades of 
these materials can best be done on 
a standard wood cutting bandsaw. 
A standard 20-gage blade which has 
4 to 7 teeth per inch is recom- 
mended. Width of the blade may 
vary from % to % in. depending 


Fig. 2—Drills should be especially de- 
signed for work on plastics laminates. 
They should have high helix angles 
and wide, highly polished flutes 
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Fig. 3—Drill jig must be accurately lo- 
cated so drill does not strike bushing 


upon the radius to be cut. A cutting 
speed of 6600 ft. per min. should be 


used. 


Drilling 


In drilling, maximum efficiency is 
obtained when using drills which 
are especially designed for lami- 
nated plastics (Fig. 2). This drill has 
a high helix angle and very wide, 
highly polished flutes. 

Since the material shrinks some- 
what after the drill is removed, it 
is necessary to drill 0.002 to 0.004 in. 
oversize or to ream the hole to the 
size required. This is reduced to a 
minimum when drilling glass base 
material. 

To prevent breaking out and to 
give a clean sharp hole for small 
quantities, a piece of wood or plastic 
may be clamped to the bottom of the 
panel being drilled. If duplicate 
drilling is desired, a jig should be 
made (Fig. 3) with top and bottom 
plates. 

Drills must be kept perfectly 
sharp. Frequent backing of the drill 
‘rom the hole will aid in removing 
the chips and decrease the heat pro- 
duced. The use of air-cooled drills 
nas been developed and used with 
considerable success. Such drills are 
hollow along the entire length of the 
core. Small holes near the lips of the 
crill direct an air stream to the cut- 
‘ing edge and remove chips rapidly. 


This ty e of drill operates freely 
and it is almost impossible to over- 
m with it. The air is brought into 
the dril 


through the spindle in the 
which also is hollow. This 


drill pl 


Machining Laminates 


type of drilling is particularly rec- 
ommended for producing holes along 
the length of a knife handle, for 
example, in a direction parallel to 
the laminations. 

Most laminates are best drilled 
without lubricant. However, in the 
case of G-7, G-5, and other glass 
base grades, flooding the work with 
coolant will be beneficial in de- 
creasing both dust and heat. 

Pressure is maintained at all times 
while drilling. This pressure may be 
increased after the first lamination 
is completely cut but must again be 
decreased before breaking through 
in order to give a clean, sharp hole. 
Recommended drilling speeds and 
feeds are given in Table I. 





Table I—Feeds and Speeds for Drilling 








Size of 
drill Vy in. VY, in. M% in. 
Feed* 0.003 in. 0.006in. 0.009 in. 
Speed 
rp.m. 5000 2450 1250 





* For glass base laminates, reduce cut feed 30 to 
50 percent. 





The normal drilling tolerance for 
hole diameters on fabric and paper 
base materials is 0.005 in.; on glass 
base, 0.010 inch. When closer toler- 
ance is required, down to 0.001 in., 
the holes must be reamed, at addi- 
tional cost. 


Tapping 

Tapping procedure has_ been 
standardized for all types of mate- 
rials. A ground, high-speed steel tap 
is recommended. This tap has 3 
flutes and for use with all laminates 
should be 0.003 to 0.005 in. oversize 
(see Fig. 4). 

Drill sizes should be selected to 
leave approximately 75% of full 
threads. No lubricant is needed 
under normal conditions. 


Flycutting 


A flycutter may be used success- 
fully on larger holes for all lami- 
nates. A pilot hole is drilled through 
the section and flycutting must be 
done from both sides. Recommended 
cutting speeds are 300 to 400 ft. per 
minute. 

All laminates can be countersunk 
or counterbored. The cutter should 
carry a negative rake of from 0 to 





2 oR 3 TIMES PITCH 





Fig. 4—High speed steel taps with 
three flutes are recommended for lami- 
nates. Note depth of drilled hole 


10°. Cutting speeds should be ap- 
proximately half of those that are 
used in drilling. 

The initial contact between the 
tool and material should be light in 
order to cut the surface without 
cracking. 


All laminates can be milled (see 
Fig. 5, this page, and Fig. 6, p. 660). 
Standard milling cutters may be used 
but longer life between sharpenings 
will be achieved with carbide-tipped 
cutters. Recommended speeds given 
below are based on carbide-tipped 
cutters and should be reduced ap- 
proximately 25% for high-speed steel 
cutters. 

For most grades of material, a 
cutting speed of 800 to 1000 surface 
ft. per minute is satisfactory. For 
glass and asbestos base materials, 
these speeds should be reduced 400 
to 500 surface ft. per minute. 

Feed to be used will generally be 
determined by the finish that is 
required. 

Cutting of contours, slots, and the 
like is done using a standard wood- 
working routing machine. Methods 
and fixtures for laminated plastics 


Fig. 5—Backing supports work dur- 
ing milling, 


prevents delamination 
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Fig. 6—Climb milling prevents delam- 
ination. Standard cutters may be used 


are similar to those used in routing 
wood. Spindle speed should range 
between 18,000 and 20,000 r.p.m. 
while the feed will generally be de- 


termined by the finish required. 


Turning 


Turning operations on laminates 
can be done satisfactorily on stand- 
ard metal turning equipment. With 
the exception of glass base mate- 
rials, cutting speeds should be up to 
1000 surface ft. per min.; for glass 
base materials, this should be re- 
duced to 500 surface ft. per minute. 

High-speed steel tools are recom- 
mended for short runs; carbide-tip- 
ped tools for medium runs; and 
diamond tools for long runs where 
the maximum depth of cut is to be 
no more than \¢ inch. 


Planing and Shaping 


All grades of material may be 
planed and shaped using standard 
metalworking shapers and planers, 
but care must be taken to prevent 
weakening, as indicated in Fig. 7. 

When cutting across the lamina- 
tions, the end of the cut should be 
backed up to secure a clean edge. 
This is not necessary when planing 
parallel to the laminations. 


Punching 


Both holes and blanks can be 
punched. Compound dies are most 
satisfactory and should be main- 
tained so that there is a minimum 
clearance between punch and die to 
obtain clean edges. (For best punch- 
ing designs, see Fig. 8.) 

Sheets up to %e2 in. thickness of 
canvas and paper base materials and 
special punching grades of canvas 
and paper may be punched cold. 
Other punching grades, such as PC, 
can be punched cold up to 2 inch. 
Glass base grades, such as G-5, can 
be punched cold up to % in. thick- 
ness. It is necessary to heat all other 
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materials before punching. The ma- 
terial is heated on steam platens or 
by other suitable means to a tem- 
perature of 200 to 225° F. and 
punched immediately. Since the ma- 
terial expands when it is heated and 
is punched in this expanded con- 
dition, blanks will shrink as they 
cool to room temperature. This 
would indicate that the blank would 
always be smaller than the die but 
this is not necessarily true since all 
laminates yield somewhat when 
punched. This tendency of the ma- 
terial to yield causes blanks to in- 
crease in size when removed from 
the die, thus counteracting the 
shrinkage. For this reason, when 
building a die it is necessary to con- 
sider both the shrinkage due to 
cooling of the blank and the expan- 
sion caused by the yield of the ma- 
terial when punched in order to 
know how much the die should be 
oversize or undersize. The approx- 
imate values are given in Table II 
and are sufficiently accurate to build 
dies for all normal working toler- 
ances. 





Table Il—Shrinkage and Yield in 








Hot Punching 
Cotton & 
paper base Asbestos base 
materials materials 
Shrinkage 0.003 to 0.002 to 
per inch 0.004 in. 0.003 in. 
Yield* 0.002 to 0.002 to 
Vg in. 0.003 in. 0.003 in. 
Yield* 0.0035 to 0.0035 to 
Wy in. 0.005 in. 0.005 in. 





* Yield is based upon thickness of stock and not 
upon size of blank. 








Glass base 

R materials 

Shrinkage 0.002 to 0.001 to 
per inch 0.003 in. 0.002 in. 
Yield* 0.002 to 0.001 to 
4g in. 0.003 in. 0.002 in. 
Yield* 0.004 to 0.002 to 
Wy in. 0.005 in. 0.003 in. 





* Yield is based upon thickness of stock and not 
upon size of blank. 





To pierce holes within tolerance, 
it is necessary to add the shrinkage 
due to cooling to the shrinkage 
caused by the yield of the material. 
The yield is directly related to the 
thickness and varies when punching 
holes in different materials. The 
values given above are average 





Fig. 7—Examples A and B show poor 
design; not enough material remains, ; 
At C and D, ample material remains aoe 


values based on thickness of stock 
to be punched and will give a sim- 
ple and reliable guide in determin- 
ing the size to which punches should 
be made. 

For all materials with the ex- 
ception of glass base, punches should 
be made oversize 5 to 8% of the 
thickness of the stock; for glass base 
materials, 4 to 5% oversize, based 
on thickness, is sufficient. 


Sanding and Buffing 


Sanding flat sheets can be done 
using belt drum and disk sanders. 
Jigs are required for most sanding 
operations. For roughing cuts, grit 
size No. 40 to 60 is recommended; 


Fig. 8—A and B are poor punching de- 
signs; walls are too thin and punch 
too small. C and D are better; punch 
is larger and wall thickness is greater 
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for medium finishing cuts, 60 to 80; 
for fine finish cuts, 80 to 120. The 
sander speed should be 1500 to 2000 
ft./min. with a travel of 18 to 20 
ft./minute. 

A cotton fabric buffing wheel is 
used, coated with a rough compound, 
the grade of which will be deter- 
mined by the finish desired. The 
speed of the wheel should be 4500 
to 6000 surface ft. per minute. 


Tubes and Rods 


The standard table saw is gen- 
erally used for cutting rods and 
tubing. As the tube or rod is fed 
into the saw, it is rotated in the 
same direction in which the saw 
blade is turning. Other types of saw- 
ing machines may also be adapted 
for cutting tubes and rods. 

For sawing tubing with sidewalls 
less than % in. in thickness and rods 
over 1 in. in diameter, use a hollow 
ground steel saw with four teeth per 
inch. In all cases the saw speed 
should be 9500 to 10,000 ft./minute. 

A centerless grinder, equipped 
with a silicon carbide wheel run at 
a surface speed of 9000 ft./min. is 
used for finishing. The grit will be 
determined by the finish desired. 

A vertical belt sander is used for 
finishing operations on many types 


of tubing. The grit size will be deter- 
mined by the finish desired. For 
roughing cuts, the grit size should 
be No. 50 to 70; for medium finishing 
cuts, No. 160 to 180; for fine finish 
cuts, No. 220 will be found best. 

To obtain a buffed finish, a “slick” 
belt run at a speed of 4000 to 6000 
surface ft./min. is used with a suit- 
able buffing compound. 
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METALLIZING 


by J. GORDON SEITER* 


METALLIZING adds both func- 
tional and decorative advan- 
tages to plastic materials, while plas- 
tics in turn contribute certain other 
benefits to the combination. 

The metal finish may provide elec- 
trical conductivity, dimensional sta- 
bility under changes of temperature 
and humidity, extra strength, light 
reflectivity, and many unique deco- 
rative effects either in patterns or in 
complete coverage. 


Vacuum Plating by Evaporation 


Any one of several methods may 
be used for metallizing plastic prod- 
ucts. The most widely used is vac- 
uum plating either by evaporation 
or by cathodic sputtering; next, 
electroplating; and, lastly, chemi- 
cal reduction. Each has its special 
applications and value. 

Under vacuum, a thin, lustrous, 
tightly adhering coating of pure 


* Manager, Vacuum Metallizing Dept., F. J. Stokes 
Machine Co. 
References were prepared by the editors. 
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metal can be deposited by evapora- 
tion on all plastics materials. Both 
functional and decorative finishes 
can be obtained inexpensively by 
this clean, relatively simple method 
which lends itself to virtually auto- 
matic production in large quantities. 

Both molded plastics parts and 
flexible plastics film and sheet can 
be metallized by this process, as well 
as such materials as glass, paper, 
and textile fabrics. 

Christmas tree ornaments, fancy 
wrapping papers, costume jewelry, 
sequins, and emblems are metallized 
for decorative purposes. The color 
range by lacquering and dyeing 
covers the entire visible spectrum. 
Flashlight reflectors, military toys, 
and children’s musical instruments 
are often vacuum metallized for 
economy. The opacity of the metal 
coating deposited under vacuum is 
such that scrap plastic can be used 
instead of virgin material. 

Metallizing directly onto the sur- 





face of opaque plastics is known as 
“first-surface” coating. This is prob- 
ably the most common type of work. 
However, many other picces are 
molded in clear plastic and met- 
allized on the back surface. When 
viewed from the front, the piece has 
the three-dimensional effect of trye 
metallic inserts. Metallized oat. 
ings, when viewed through the clear 
plastic, are known as “second-sur- 
face” coatings. Automobile horn 
buttons, medallions, and decorative 
emblems are familiar second sur- 
face metallized items, 


Printed Circuits 


Printed circuits, now widely used 
in electronics, are commonly made 
on phenolic laminates. The circuit 
must be electroplated as it requires 
more metal than could easily be de- 
posited by vacuum metallizing. How- 
ever, the laminate has no electrical 
polarity; therefore it will not accept 
electroplating. The solution is to de- 
posit a thin film of copper by vacu- 
um metallizing. The surface, now 
electrically conductive, can be elec- 
troplated to any desired thickness 
of copper. Then conventional photo- 
etching can be used to remove un- 
desired areas of metal and leave the 
desired pattern of a “printed” elec- 
tronic circuit. 

Adhesion of the evaporated film 
to the plastic is one of the biggest 
problems in the production of a good 
quality printed circuit. It has been 
found that high voltage bombard- 
ment of the phenolic board prior to 
evaporation of the copper removes 
absorbed gases from the surface and 
provides better adhesion between 
the copper and the phenolic. 


Materials for Vacuum Metallizing 


For decorative purposes, alumi- 
num is most commonly used for 
vacuum metallizing because it is 
most easily vaporized. Further, it 
has the same color, when deposited 
by vacuum metallizing, as polished 
platinum, rhodium, or chromium. It 
is much cheaper, of course, and it 
does not tarnish even when unlac- 
quered. With a top-coat of lacquer 
it can be durably protected against 
abrasion and permanently dyed to 
simulate any metallic color. 

Gold and silver are used if the 
application is such that the pure 
metals are required rather than the 
simulated colors. Platinum, tung- 
sten, tantalum, molybdenum, ! ickel, 
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and chromium can be evaporated 
but not quite so easily as aluminum. 

The coating deposited by vacuum 
metallizing is extremely thin. It sel- 
dom exceeds five millionths of an 
inch in-thickness. It is highly reflec- 
tive and precisely follows the pat- 
tern of the object to be coated. Nat- 
urally, it reproduces trifling surface 
defects, if any, but these can be cor- 
rected by a lacquer undercoat before 
metallizing. When a lacquer over- 
coat is applied, corrosion resistance 
of vacuum metallized objects is 
high as compared with that of elec- 
troplated surfaces. 


Advances in Lacquers 


Many suitable lacquers are avail- 
able which have been thoroughly 
tested and perfected for use as un- 
dercoats preceding metallic deposi- 
tion and as topcoats following de- 
position and preceding dyeing. Types 
have been developed which can be 
successfully used in pairs for perfect 
chemical compatibility. Lacquer is 
applied by dipping or spraying, de- 
pending on the size and shape of the 
object to be metallized. 

For first-surface work the base 
coat of lacquer is oven-baked to re- 
move volatile solvents. On plastics, 
baking time varies from % to 1% 
hours; temperatures from 140 to 300° 
F. The protective top coating is ei- 
ther air-dried or baked depending 
on the application. 

In second-surface coating, the 
protective lacquer applied over the 
film is usually an air drying, opaque 
coating, unseen from the front. 


Vacuum Metallizing Process 


Pre-treatment—Several types of 
surface preparation are employed, 
the object of all being to provide a 
smooth, shiny surface, to minimize 
out-gassing, or to provide absolute 
cleanliness of the surface and assure 
perfect and uniform adherence. 

In most cases, an undercoat of lac- 
quer applied by dipping or spraying 
serves the dual purpose of minimiz- 
ing out-gassing and levelling small 
surface defects. For best results, the 
base coat of lacquer should be baked 
to give maximum adhesion and 
hardness. 

Drawing Vacuwm—For many 
products, the drawing of vacuum 
alone is sufficient to take care of out- 
gassing and moisture. This operation 
is helped by heating first and cool- 
ing afterward. 
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Courtesy F. J. Stokes Machine Co. 
Toy saxophones molded of high-impact 
styrene are shown before (left) and 
after (right) vacuum metallizing 


Material is ready for the metalliz- 
ing process when the pressure in the 
chamber has been reduced to 0.5 mi- 
crons (0.0005 mm. Hg) or lower. 

Metallizing—The normal proce- 
dure—taking aluminum as a typical 
example of a metal to be deposited— 
is to hang small aluminum staples 
from coils of stranded tungsten wire 
filaments. The filaments are con- 
nected to the source of the current 
through several electrodes running 
lengthwise through the axis of the 
vacuum chamber. The number of 
filaments is gaged to the amount of 
metal to be deposited. 

With the objects to be metallized 
in place on the racks, and proper 
vacuum in the chamber, the fila- 
ments are heated to incandescence 
at 1200° F. Evaporation, or “flash- 
ing of the filaments,” takes 5 to 10 
seconds. 

All metals except aluminum are 
evaporated from “boats” made by 
forming tungsten or molybdenum 
sheet into V-shaped troughs and 
crimping the ends to hold the molten 
metal. The boat is fastened at each 
end to the electric leads and, as cur- 
rent is applied, becomes incandes- 
cent. The metal melts and vaporizes. 
This and similar methods afford a 
large surface of evaporating metal 
and are best suited for applications 
requiring a relatively large amount 
of metal as in the continuous metal- 
lizing of sheet stock on rolls. 

Finishing—Pieces which are to be 
subject to no abrasion or require no 
coloring are complete when they 
leave the vacuum chamber. 

Many pieces require a topcoat of 
lacquer for the following purposes: 


1) It will protect the thin metal 
coating from abrasion. 

2) If applied as a clea» plastic 
alone it will permit the meta] color 
to show through brilliantly, as alu- 
minum is used to give the effect of 
silver or chromium, platinum, or 
rhodium. 

3) If applied clear over aluminum 
and dyed it will give to the metallic 
base any desired metallic color, such 
as gold, copper, bronze, and others 

Colors are applied by dipping in 
water-soluble dyes for two to ten 
sec., depending on the strength of 
the solution and intensity of tone de- 
sired. About 20 standard metallic 
colors are available. The dipping op- 
eration can be avoided by mixing the 
dye with the topcoat of lacquer. This 
is not recommended except for 
pieces which have very smooth and 
unbroken contours. 


Continuous Roll Metallizing 


Rolls of plastic film and sheet 
such as cellophane and acetate, as 
well as paper, can be metallized on 
a continuous basis by vacuum evap- 
oration. The film is drawn from a 
parent roll, passed over a series of 
smoothing or straightening rolls, 
and then over a source of vaporiz- 
ing aluminum where the metal is 
deposited on the material. The film 
is then rewound on a take-up roll. 
After metallizing, the film can 
be lacquered by the roll-coating 
method to provide many beautiful 
and decorative effects. 

Mylar film can be bonded, metal- 
lized side down, to heavier viny! 
sheeting and then embossed to pro- 
duce a decorative paneling. The 
tough Mylar film protects the thin 
metallic coating and thus provides 
a durable beautiful finish. 

Tissue used for electrical conden- 
sers (and also Mylar film) can be 
metallized by continuous coating 
procedures and then rolled into tiny 
capacitors. This takes the place of 
the former method of making these 
components wherein paper and foil 
were rolled together to form 4 
laminate. 

Metallized Mylar can also be 
bonded to steel sheet and then 
stamped or otherwise formed, t 
simulate a chrome-plated finish. 

In continuous roll metallizing, 1 
has previously been preferable to 
out-gas the material in a separate 
chamber apart from the vacuum 
metallizing chamber. This removes 
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Courtesy F. J. Stokes Machine Co. 
Special fixtures hold nameplates, medallions, and doors of refrigerator cheese and 
butter compartments for second-surface coating in a 72-in. vacuum metallizer. Fixtures 
are preloaded, then placed in rack and rolled into the vacuum chamber for metallizing 


most of the plasticizer which would 
otherwise out-gas to such an extent 
that it would prevent obtaining the 
required high vacuum for the evap- 
oration of the metal. Recent ad- 
vances in the art, however, make it 
possible to out-gas within one por- 
tion of the chamber of the continu- 
ous roll metallizing equipment, but 
away from the portion where the 
actual evaporation and deposition of 
metal takes place. 


Vacuum Sputtering 


Cathode sputtering is best accom- 
plished in a vacuum of 1 to 0.01 mm. 
Hg. The metal to be deposited serves 
as the cathode. Under the influence 
of a high voltage (varying between 
200 and 2000 volts depending on the 
pressure in the system), metal atoms 
leave the cathode and are deposited 
on nearby surfaces. 

The main advantage of cathode 
sputtering is that a high vacuum is 
not necessary and, therefore, less 
expensive pumping equipment is 
utilized. When the process is used 
for continuous roll metallizing, a 
separate degassing chamber is 
eliminated. 

However, the rates of deposition 
by sputtering limit the film speed 
to about 20 ft./min. whereas 300 to 
500 ft./min. can easily be coated in a 
continuous roll metallizer which 
makes use of the high vacuum 
evaporation method. 

A further disadvantage centers 
around the fact that not all metals 
can be sputtered. Aluminum, for ex- 
ample, cannot be sputtered; gold or 
silver are usually used, but the rate 
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of deposition is slower as compared 
with the evaporation method of 
metallizing. 


Electroplating 


Uncoated plastics cannot be di- 
rectly electroplated because of the 
material’s lack of electrical conduc- 
tivity. However, plastics are some- 
times electroplated, where a heavy 
deposit of metal is desired for 
greater strength or better electrical 
properties, after they have been 
given a conductive surface by some 
other metallizing process. Since the 
conductive coat is very thin, a high 
current density cannot be used ini- 
tially on a large piece unless a num- 
ber of contacts are made for distri- 
bution of the current. Hot baths can- 
not be used because they soften 
some plastics, distort others, and in- 
troduce expansion problems which 
lessen adhesion. Furthermore, since 
the conductive coat is usually porous, 
highly acid or alkaline plating baths 
cannot be employed with all plastics 
materials. 

A common copper sulfide bath, 
slightly on the acid side, at a tem- 
perature of about 100° F., is gener- 
ally employed to electroplate on a 
metallized film. The voltage should 
be maintained between 6 and 7 volts. 


Chemical Reduction 

There are many different tech- 
niques, solutions, and_ sensitizing 
agents for use in the chemical re- 
duction method. In this type of 
metallizing, a chemical compound is 
reduced to metal. This is not a sim- 
ple operation, and no matter what 





technique is used, care’ 
must be exercized throu; 


contro] 


: y ut each 
step if a perfect job is to re. jt. Poly- 


styrene must be handled « ith ever 
more care than the other thermo. 
plastics or thermosetting pasties, 


The seven basic steps required jn 
the reduction technique are: 1) de. 
greasing; 2) rinsing in fresh Water 
and drying; 3) sizing with a thin coat 
of lacquer and baking dry: 4) sengj. 
tizing, then flushing with fresh wa- 
ter and drying; 5) silvering, by re- 
duction, then flushing again with 
fresh water and drying; 6) coating 
with lacquer and baking dry; and 7) 
dyeing to the required color and 
drying. 

The most important precaution. 
which should be observed in each of 
these steps, is that the pieces not be 
allowed to come in contact with any 
foreign objects which might deposit 
a thin film of grease or oil on them 
Special holding fixtures must be de- 
signed and clean, lint-free gloves 
worn so that the parts never need to 
be touched and contaminated by op- 
erator’s fingers. 

In all metallic coating processes on 
plastic pieces, one very important 
point should be kept in mind. It is 
common practice among molders t 
use a mold lubricant or mold release 
during the actual molding to prevent 
the piece from sticking in the mold 
Mold lubricants are deadly to all 
metallizing processes. If the mold is 
made properly, no mold release is 
necessary. Custom metallizers often 
specify that the plastic pieces must 
be free of any mold release. 


Design for Metal Coating 

When designing a plastic item that 
is to be metal plated, several factors 
should be borne in mind for a suc- 
cessful end product. 

One chief problem in design is 
securing good adhesion. Adhesion 
difficulties are due to the different 
coefficients of expansion of metals 
(ranging from 0.5 x 10° to 3 x 10 
per °C.) and plastics (ranging from 
2x 10° to 20 x 10° per °C., the low- 
est values being attained only by 4 
few phenolics). The reason thin 
metal film adheres satisfactorily 1 
that it expands and contracts with 
the plastic. Metal film thicker than 
0.001 in. expands and contracts at its 
own rate and so frequently becomes 
detached from the plastic. 

Though much can be done to im- 
prove adhesion by proper })eparé 
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X-RAY TESTED FOR 
QUALITY CONTROL 





; strict quality control for every 
tted and semi- inished component 
u of material which is homo- 
non-degraded, and free from 


AGILENE SHEET 


t sheets available! They range in 

n 4” to 1” in thickness and the 

ze is 48” x 72”. Agilene sheets 

1 from virgin Polyethylene 

ttural or black pigmented, and 
m air inclusions. 


AGILENE ROD 
sizes available! Standard diame 
; from 4” to 3” and standard 


rom 12 to 60 inches. Molded 


irgin Polyethylene resin, natural 
k pigmented. 


AGILENE BLOCK 


t sizes available! Standard dimen- 

s range from 12” x12”x1” to 12” x 

molded from virgin Polyethy- 

n, natural or black pigmented. 
izes also available. 


MOLDINGS 


sizes available! Up to 1,000 


SEND FOR COMPLETE LITERATURE 
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SEMI-FINISHED COMPONENTS FOR 


FABRICATIONS BY YOU IN 
YOUR OWN PLANT! 


TUBING & DUCTING: — Centrifu- 
gally Cast Seamless 8” diameter 
to 54” diameter by 48” long with 
wall thickness 3/16” to 2” de- 
pending upon requirements. Hot 
gas welded to continuous lengths 
or connected by bell & spigot 
method. Ideal for fabricating 
purposes with diameters held to 
minimum tolerances. 


PIPE & PIPE FITTINGS: — AGILENE 
(polyethylene) and AGILIDE (un- 
plasticized polyvinyl chloride) 
pipe, molded and fabricated 
flanged fittings, chemically inert 
and non-toxic—for use in the 
chemical and food processing 
industries. Sizes from %” NPS 
thru 8” NPS in 10-20 foot 
lengths and coils:—fittings in- 
clude elbows, tees, couplings, 
crosses. 


FLANGES: — AGILENE and AGILIDE 
flanges faced, cored and drilled 
ASA standards for %” NPS 
pipe to 48” diameter pipe. 





Large AGILENE (polyethylene) Mold- 
ings, up to 1,000 pounds in weight 
are being molded to customers spec- 
ifications in segment form or com- 
plete unit. This molded ring, shown 
above, is 48” O.D. by 6” thick with 
8” face, is an electrical insulation 
ring of solidly molded polyethylene, 
weight 206 pounds. Your inquiries 
for large moldings are invited. 


Reference: See advertisement Sec- 
tion 8 for Machinery and 
Equipment. 


WE ALSO MANUFACTURE A 
COMPLETE LINE OF 
AGILENE LABORATORY WARE 


Member—Society of the Plastics 
Industry 








AGILIDE 


(NON-PLASTICIZED 


POLYVINYL CHLORIDE) 
for ULTIMATE 
CORROSION RESISTANCE 


BY THE AGILE HOT GAS 
WELDING TECHNIQUE 








For Hot Gas Thermo-Plastic 
Welding (icctrica 


volt gun) complete with 15 feet each 


operated 1] 
inert gas or air hose, rubber covered 
flexible electric cord. Ask for Bulletin 
Hot Gas Welding.” 


AGILIDE SHEET 
Largest sizes available! Thicknesse: 
range from 44” to 1” and the overal 
size is 48” x 72” and 108”. These sheet 
may be cut to size. 


ngueree — 


AGILIDE — 


Largest sizes available! Dimer 
oe 


in San Bt OU UP Sie eet’. 


SEND FOR COMPLETE 
LITERATURE 
TODAY!!! 


‘AGILIDE. 
—— 


> Box 168 . Bedford. ¢ 
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tion of the plastic surface (see 
“Preparation of the Surface” follow- 
ing) the designer can also promote 
good adhesion by providing the 
maximum possible number of me- 
chanical interlocks by means of 
grooves and re-entrant curves in the 
design. 

If the metal coating must be 
greater than 0.001 in. thick, it is best 
to make it at least 0.003 in. thick, so 
that it will have sufficient strength 
and stiffness not to split and blister 
during temperature changes. How- 
ever, if the thickness of the metal 
must be in the range where blister- 
ing is most likely to occur, decora- 
tive rounded projections on the ob- 
ject will tend to counteract the blis- 
tering tendency. 

In designing a part that is to be 
metallized, it should be remembered 
that sharp corners or edges in the 
plastic are undesirable, as the coat- 
ing may rub off such areas. 

Because metals have much higher 
reflectivity than plastics, blemishes 
which are hardly noticeable on a 
plastic surface are quite apparent 
when plated. Parts of the mold 
should be perfectly aligned to mini- 
mize irregularities at parting lines. 
Furthermore, the flash line or gate 
should be located so that any scar 
after finishing will not be noticeable. 


Preparation of the Surface 


When a metal coating on a plastic 
object is judged unsatisfactory, the 
usual cause of the failure has been 
poor adhesion. This failure can be 
greatly reduced by proper prepara- 
tion of the plastic surface, as well as 
by suitable design. 

The most common method of im- 
proving adhesion is to “depolish” 
the surface, either mechanically by 
abrasive blasting or tumbling, or 
chemically by etching with oxidizing 
acids, caustic solutions, and organic 
solvents. Whichever method is used, 
the roughening should be kept to the 
minimum required to achieve a 
smooth plated surface. 


Metal Inlaying 


There are several patented proc- 
esses for inlaying metal in transpar- 
ent or opaque plastics. 

Most common is the fcur-step 
process used for a surface inlay. A 
recess of appropriate shape is 
formed in the plastic object, either 
during the molding operation or by 
subsequent engraving. A thin strip 
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of hard metal, about half as thick as 
the depth of the recess, is placed in 
the bottom of the recess. A slightly 
curved metal inlay is placed on the 
hard base metal strip, concave side 
down. Pressure is applied to the con- 
vex top of the inlay, and, because 
the hard base metal has more resist- 
ance to the pressure than either the 
inlay or the plastic, the inlay is 
forced to spread out on the sides, 
penetrating the walls of the recess 
and permanently locking itself in 
place. 

The reverse inlay is a patented 
process used with transparent plas- 
tics. A cavity molded in the back of 
the piece receives a two-layer metal 
inlay. If the first piece is stenciled, 
an effective design can be obtained 
by using a contrasting second piece. 
An etched or lithographed design is 
also possible. The design may be in- 
laid in duplicate so that it can be 
seen from both sides. If the sides of 
the cavity are especially formed, the 
effect is that of a series of planes. 

Another inlay process is the fold- 
over, in which the plastic part is 
molded with an excess of material 
around the edge of the cavity. After 
the inlay has been inserted, it is an- 
chored in place by softening the ex- 
cess material and forcing it over the 
edges of the inlay. The sandwich 
process uses two pieces of plastic, 
one opaque and one transparent. 
The inlay is placed in a recess in 





the opaque piece and the + “sparent 
piece is then bonded to ¢:.- opaque 
surface. 
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WELDING THERMOPLASTICS 


by ROLLAND C. TRUDEAU* 


}4OT-GAS welding of thermoplas- 
tics has become an accepted 
means of fabricating thermoplastic 
materials into structures that would 
otherwise be impossible to make. 
At the present time, polyvinyl 
chloride, ranging from the rigid un- 
plasticized to the “flexible” plasti- 
cized type, and polyethylene are 
uscd in the majority of fabrications 
made by this technique. Some work 
has been done with methyl meth- 
acrylate, nylon, styrene copolymers, 
and, in some cases, trifluorochloro- 
ethylene. Under certain conditions, 
vacuum-formed Styron 475 sheet 
has been welded successfully. 
Plastic welding adheres to many of 
the basic rules of gas welding of 
metals. The customary use of a V 





* General Manager, D & R Plastic Welders, Inc. 
References were prepared by the editors. 


notch when two sheets are to be 
butt welded is an example. Perhaps 
the greatest single difference be- 
tween the two techniques is the ap- 
plication of the welding rod and its 
physical relationship with the sheet 
being welded. 


Technique of Welding 


In plastics welding, unlike metal 
welding, the rod never becomes 
molten nor does it ever puddle and 
flow. To the contrary, in plastics 
welding, it is necessary only to heat 
the surface of the rod and sheet 
which will come in intimate contact 


with each other in order to obtain 
a good weld. 

During the actual weldiny oper 
tion, the rod and sheet a: heated 
with a stream of hot gas until both 
surfaces reach the fusion « ™per@ 
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MANUFACTURERS and FABRICATORS of Acrylics, Ureas, Fabric and 
Paper Base Phenolics, Polystyrenes, P.V.C., Fibres, Butyrates, 
Printed Circuitry and High Pressure Laminates USE and RECOMMEND... 


Aialloy—Tipped™ 
Circular Saw Blades 


Fine chip-free cuts « Close tolerances 
Long blade life - Smooth edges + Economy 


These skillfully designed, durably constructed Radialloy-Tipped Circular Saw Blades 
provide optimum production efficiency. They actually boost production profits higher— 
they operate faster, smoother and they are available for close tolerance work to suit 
your application problem, thus eliminating costly and wasteful trial and error methods. 


This Saw Blade Is Really Different, Far Superior! Super-Finishing is the reason 
why these blades provide higher performance and operating economy. They do not 
vibrate when used on typical “tough sawing” materials such as plastics and plastic 
laminates. Why? There’s no variation in tooth construction! They’re engineered from 
the heat-treated shank out as carbide blades—they are not regular saws with carbide 
tips added! 


And we are ready to prove their superiority! We'll 
gladly furnish sample cuts of your materials to illustrate 


the smooth edged, chip-free, close tolerance cut obtained Pr tite 
with these saws. RS Wg, 


WRITE for prices and brochure on our complete line. re nd 


RADIAL CUTTER MANUFACTURING CORPORATION 


835 Bond Street, Elizabeth 4, New Jersey 


SPECIALISTS AND LEADING MANUFACTURER OF CARBIDE-TIPPED SAW BLADES 


*Reg. U. S. Pat. Off. 
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ture of the material. At this point, 
the rod is pressed lightly into the 
V’d-out notch. The resulting weld 
does not have the characteristic flat 
appearance of a metal weld, but, on 
the contrary, appears rounded with 
each individual deposit of rod clearly 
defined. 

Where optimum strength is de- 
sired, the rounded-over portion of 
the rod should not be dressed; dress- 
ing off this portion will reduce the 
strength of the weld approximately 
10 percent. 

Due to the low rate of heat trans- 
mission of all plastic materials, there 
is a definite limit as to the size of 
rod which can conveniently be used. 
To date, a % in. rod is said to be 
absolute maximum. In the majority 
of cases, %2 and “6 in. rods prove 
to be the most economical in the 
long run. Welding speeds range from 
3 to 8 in. a minute per pass, with 
this figure multiplied several times 
when automatic devices are used to 
transport the welding torch and feed 
the rod. Strength of the welded 
joint should be above 75% of the 
sheet stock; values of weld strength 
ranging even above 90% are not 
uncommon. 


Equipment 


At the present time, there are a 
number of torches available, ranging 
from the more common electrically 
heated variety to the gas-heated type 
utilizing bottled propane or acety- 
lene. The gas-heated type is more 
commonly used for on-location 
welding where electrical power is 
not readily available. Aside from the 
welding torch itself and a suitable 
source of power or bottled heating 
gas, only a source of compressed air 
is necessary in order to complete 
the equipment package required for 
proper welding of plastics. 


In Mass Production 


The welding technique is presently 
being used extensively in the mass 
production of such chemical-han- 
dling equipment as pails, filters, 
valves, ducts, etc. One of the larger 
mass-produced items is exhaust fans 
for use with corrosion-resistant duct 
systems. Such fans are available up 
to a capacity of 5000 cfm. Some 
companies are presently working on 
larger capacities up to 10,000 to 12,- 
000 c.f.m. 

Some polyethylene carboys are 
being mass-produced by this tech- 
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nique. The use of flanged pipe con- 
nections of welded construction has 
kept pace with the rapid growth of 
plastic pipe and is expected to in- 
crease as the larger sizes of pipe 
become more widely used. The eager 
acceptance of hot gas welding by the 
cable splicing field is but one appli- 
cation where it has proved to be a 
more suitable means of joining plas- 
tic materials than various other 
methods employed. 


Future Developments 


In keeping stride with the rapid 
expansion and acceptance of this 
method of fabrication, a number of 
new items and applications have 
been introduced recently. Initial 
trials are proving that automatic 
welding machines are possible which 
will guarantee consistent welds of 
greater strength at speeds four times 
that of hand welding. It has been 
proved that irradiation of welded 
polyethylene structures greatly in- 
creases resistance to stress cracking 
and makes them more resistant to 
embrittlement. Some 30 interested 
companies are currently working on 
standards and specifications for ma- 
terials, equipment, and procedures 
used in plastic welding. This work 





is currently being done by the Ther. 
moplastic Structures Diy. of the 
Society of the Plastics Industry. 
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MACHINING THERMOPLASTICS 


by FRED MINIKES* 


WHERE volume of production or 

other factors do not warrant 
the initial cost of producing molds 
for fabricating thermoplastics, ma- 
chining operations are used instead. 
Machining is often used also to fin- 
ish off a molded piece to close tol- 
erances, or to make models and 
small runs for development and 
experimental work. Most of the ma- 
chine tools used for wood or metal 
can be used to machine thermoplas- 
tic shapes, including sheets, rods, 
and tubes. 

There are two general factors 
which should be kept in mind: 1) 
For fastest production, cutting rate 
is generally set at the highest speed 
at which overheating of the tool or 
material can be avoided. Oil, soapy 
water, or plain water, are generally 
used, both for cooling and to obtain 
a smoother cut. 2) For machining the 
tougher thermoplastic materials, 
such as nylon, cellulose actetate and 





*Technical Director, Bassons Industries Corp. 
References were prepared by the editors. 


butyrate, etc., tools should be con- 
structed of a hard wear-resistant 
material in order to provide ex- 
tended service. 


Sawing 


Band, jig, circular, and hand saws 
are suitable in most instances for 
sawing thermoplastics. Abrasive 
cut-off wheels also are used fre- 
quently. 

In case of gumming due to over- 
heating, a steady stream of water, or 
application of compressed air blasts 
directed on the cutting edge, will 
usually cool the material sufficiently 
to avoid this problem. On inflam- 
mable materials, such as cellulose 
nitrate, this will lessen the possibili- 
ty of the material igniting due to 
the heat generated by the cutting 
operation. 

When using a band saw, the 
guides should be set as close | the 
material to be cut as practical. The 
band saws should be just soft 

(To pa: 74) 
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Developed especially for vacuum metalizing 
to give you top performance at minimum cost! 


New Process 


SYLVANIA TUNGSTEN COILS ou STRAND 


WRITE FOR NEW BOOKLET TODAY 


To help you get more shots per 
dollar in vacuum metalizing, New 
Process Sylvania source heater ma- 
terials are produced under exacting 
standards of uniformity throughout 

: every step of manufacture. From 

tungsten ore to finished coils and 

strand, every production operation 
is done in Sylvania’s own plants. 

Special tungsten wire is coiled 
specifically for vacuum metalizing 
to assure both maximum evaporat- 
ing capacity and long service life. 

Sylvania offers you a wide selection 

] of ready-made tungsten coils, in 

single or multiple strand, each de- 


signed for a specific metalizing 
application. 








If you prefer to form your own 
source heater coils, there are a full 
range of wire diameters and types 
to choose from. Whenever you en- 
counter special application prob- 
lems, our engineers will gladly help 
you work them out. Write for your 
copy of the newly published “‘New 
Process Sylvania Tungsten Coils 
and Strand,” presenting latest ap- 
plication and performance data. 





SyLvania ELeEctric Propucts INc. 
1740 Broadway, New York 19, N. Y. 
In Canada: 

Sylvania Electric (Canada) Ltd., 
University Tower Bidg., 

St. Catherine St., Montreal, P. Q. 
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plan fastenings to trim 
ASSEMBLY’S “BITE” 
IN PRODUCTION COSTS 


xy 


assembly 


costs costs 


PLAN BETTER 
PLASTICS ASSEMBLIES 





TYPE Z ALSO MADE WITH PHILLIPS HEAD 





Assembly’s percentage of total prod. 





tion cost on you 

from 10% or less in simple “gadgets” to as much as Tey pay ¢ 
in modern aircraft. There is no room for need|amt-tap pil 
assembly expense in any product. urer, | 
In 7 out of 10 products surveyed for applicatigymeti@D©® 


the P-K Fastening Method has proved simplest 

speediest. You eliminate the extra cost of tapping § 
machine screws, and the expensive and troubles 
inserts that slow up molding. Assembly starts seve 
steps closer to the finished job. And, fastenings 

stronger, more resistant to vibration. 





ALSO MADE WITH PHILLIPS HEAD 


Primarily used for fastenings to com- 
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WITH THESE P-K AIDS wees 


ASSEMBLY ENGINEERING SERVICE 
P-K Assembly Engineers are fastening 
experts who are ready to work with 
you and point out how to save opera- 
tions, simplify assemblies, and add 
product strength. Since P-K offers a 
complete line of Self-tapping Screws, 


metals 


recommendations are unbiased. The 
P-K method fits the right screw to the 
job. A P-K Assembly Engineer will 
call at your request. 


head 
styles 


TECHNICAL LITERATURE Parker- 
Kalon has prepared useful information 
in several forms to assist you in plan- 
ning assemblies. Some are shown be- 
low. Write for the ones you need. 












Primarily used for fastenings in cellulose ace- 
tate and nitrate compounds, polystyrenes, 
and laminated phenolics. Forms thread as 
it is driven. Can be removed and replaced. 


Standard screws are hardened steel. Avail- 
able with any plated or other finishes in com- 
mon use. Stainless Steel (18-8) Type Z (not 
Hex Head) are also standard in some sizes. 
Furnished on special order in Type 410 cor- 
rosion resistant Steel, hardened. 





Standard head styles are Round, Binding, 
Stove, Flat, and Oval, as well as Hex Head 
shown above. 





(illust.) Non-standard forms of 
Type Z can be developed and 
furnished on special order. 
Typical modifications are itlus- 
trated. 























Primarily 
paratively thin sections and bosses in ond tial 
friable and brittle plastics. Combines wee tet 
coarse pitch thread advantages of Type positions, 
Z with thread cutting features of Type F. os it is tu 
Five cutting flutes. Can be removed and replaced. 






replaced. 









Hardened steel, available with any Standard 
plated or other finishes in common use. available 
Also Type 410 corrosion resistant Steel, finishes ir 
hardened. Type F-Z is not stocked, but is special © 

resistant $ 


available on special order. 





Standard 
ing, Flat, | 


Available with Round, Binding, Flat, Ovol, 
or Hex Head. 









{illust.) Special forms of Type 
F-Z can be developed and fur 
nished to order. Typical modi 
fications are illustrated. 





Users’ Guide 


8 pages, describes all types, 
tells where and how to use 
what screw, shows many plas- 


tics applications. Ask for Form 
430. 


*A. S. A. Designation — Type B 
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P-K Engineering Standards 


64 pages, gives standard head 
and thread dimensions of all 
P-K Screws, other useful data. 
Ask for Form 600A, 
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F pociiam, <ne - nates, Cats Cees plastics. Can be driven rapidly with hopper- 
< os it is turned in. Can be removed and tid enebtnes Ganens ter canaued 
and replaced, : : 
Standard screws are hardened steel, 
” ; , Standard screws are hardened steel, avail- 
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ALSO MADE WITH PHILLIPS HEAD 


Primarily used for fastenings in crumbly 
ond friable materials, in phenolic and 
urea base compounds, cold mold com- 





modifications are illustrated. 


lanned assembly savings, make sure 
the assembly line by specifying P-K 
ws. The originator and largest manu- 
--Kalon has learned through long 
io provide the proper combination of 
ughness, the sharp threads and accu- 
consistent dependability that avoids 


od keeps assembly trouble-free. 
ews. You'll agree “If it’s P-K, it’s O.K.” 
ker-Kalon Division, General American Transpor- 
on Corporation, 200 Varick St., New York 14. 











specify 










For permanent fastenings. A hardened drive 
screw, it is hammered or pressed in, forming 
its own thread. Suitable for all types of 





(illust.) Non-standard forms of 
Type U can be developed and 
furnished to special order. Typic- 
al modifications are illustrated. 






to be sure 


PLANNED SAVINGS 
WILL PAY OFF 





the 

molder 
was 
blamed 

li censoiidiatiaaien 


When “tough breaks” like this occur, the 
custom molder is usually blamed. But the 
fault was in choosing the wrong type of 
fastener. That’s why so many molders get 
recommendations first from Parker-Kalon. 


P-K Self-tapping Screws are used in 
thousands of the nation’s best-known 
products for fastenings to the follow- 
ing plastics: 


PHENOL FORMALDEHYDE 
Molded: Bakelite, Durez, etc. 
Cast: Catalyn, etc. 

Laminated: Formica, Textolite, etc. 


UREA FORMALDEHYDE 
Molded: Plaskon, Beetle, etc. 


CELLULOSE ACETATES & CELLULOSE NITRATES: 
Tenite, Lumarith, Plastacele, Celluloid, Pyralin, etc. 


ACRYLATE and STYRENE RESINS: 
Lucite, Plexiglas, Styron, etc. 


PLYWOOD, Resin impregnated 
Compreg, Pregwood, etc. 


/\ 


IF IT’S P.K 1s O.K. 
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ace we fat Orr 


PARKER-KALON' 
Te Oniginell 


SELF-TAPPING SCREWS 
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marking and 
imprinting 





machines 


D> for sheeting, rods and bar stock 
> for belting, tubing and coat wire 
» for molded products—all types in all shapes 


Ackerman-Gould machines are known for the 
quality results they deliver in marking and 
decorating on all types of plastic materials. 

Our new wire and vinyl tube marking ma- 
chines are acclaimed as the finest yet devised. 
Ackerman-Gould service includes, along with 
our fine machines, fixtures and guides, en- 
graved dies and type, and the proper marking 
roll leaf and ink. 


Our extensive experience 
with marking and decorating 
wire and plastics 

is available to you. . . 
bring us your problems 

for solution. 





ackerman-gould company 92 Bleecker Street, New York, N. Y. 


PRECISION MACHINES For: marking 


embossing 


* printing * decorating 





INDUSTRIAL 
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Reprints of articles, features and advertise- 


ments that appear in this publication are 


often surprisingly inexpensive when ordered 
in quantity. Many companies make it a prac- 
tice to have stories which have a bearing on 
distribution to 


their business reprinted for 


their own personnel, customers, prospects, 


stockholders or to other interested groups. 


—_ 








make profitable use of | 


REPRINTS 


If, at any time there is or has been something in 


Modern Plastics 


magazine or the 


Encyclopedia 


Issue which you can use in reprint form, in quan- 


tities of 100 copies or more, write and quotations 


will be furnished promptly. 


MAGAZINE SERVICE 


An Affiliate of Breskin Publications 


575 Madison Avenue 


New York 22, N. Y. 








enough to permit filing, »,4 should 
have set teeth in order to car chips, 

For straight cuts, circular saws 
are preferred because they give a 
smoother cut. However, circular 
saws tend to heat up faster than 
band saws. Circular saw blades 
should be hollow-ground, with no 
set to the teeth. A perforated saw 
blade will run cooler than non-per- 
forated. Tooth pitch should be to 
the center of the arbor hole, with a 
well-rounded gullet to permit free 
curling of chips and to facilitate 
ejection. 

Acrylics and Polystyrene—When 
sawing acrylics and_ polystyrene, 
special hollow-ground blades should 
be used to prevent binding and to 
aid cooling. The material should be 
fed rather slowly to avoid over- 
heating; air cooling or lubricant 
should be used to dissipate frictional 
heat. Circular saw blades for acry]- 
ics should have set or swaged 
teeth to prevent binding when thick 
stock is cut. For material under % 
in. thick, blades need not have set 
teeth. The blade should be set just 
a little higher than the thickness 
of the material to prevent chipping. 
Circular saws should be operated at 
a speed of approximately 8000 r.p.m. 

Band saws are used where fiat 
sheets are to be cut in curves, or for 
rough trimming of formed parts. The 
thicker the material, the coarser 
should be the saw teeth. For sheets 
over 1 in. thick, saw speed should 
be around 3000 ft./min.; for sheets 
under 1 in. thick, speed should be 
increased up to 4500 ft./min. for ma- 
terials in the range between Mis and 
¥g in. thick. 

Jig saws do not cut well through 
thick or multiple sheets. However, 
they are a handy tool when used for 
cutting closed holes, or small radii in 
thin stock. 

Acetate and Butyrate—For cut- 
ting sections % in. or less in thick- 
ness, a saw with 8 teeth per in. is 
recommended. For thicker sections, 
a saw with 6 teeth per in. will give 
better results. Speed of spindle 
should be in the 3000 r.p.m. range, 
or peripheral speed of about 6000 
ft./min. for an eight-inch sav 

Nylon—Band and jig saws give 


high cutting speeds, but tend to 
leave rough surfaces. A conve ional 
table saw with hollow-sround 
metal-cutting blades will luce 
a smooth cut. 
Coolants are helpful in ving 
Fabricating and F) <ning 





a 
of pl 
cient 
sure 
mod 


glas: 


equé 
heat 


pury 

Yi 
man 
to a 
vidu 


or c 
to d 


rea 
for 





' labels 
aid BARCLAY in 


Jeling and SOU 


Barclay Mfg. Company recognizes the values of identification 
of product and brand. They know, too, the importance of effi- 
ciency of application which explains why ABLE-STIK pres- 
sure sensitive labels were selected. ABLE-STIK offers the most 
modern, low cost method of labeling. 


ABLE-STIK has an affinity to most surfaces . . . wood, metal, 
glass, plastic, rubber, composition ...is easy to apply and 
equally easy to remove, without fuss or muss... requires no 
heat, water or glue for application ...will stay in place until 
purposely removed. 




















You are cordially invited to join the growing number of 
manufacturers who are using ABLE-STIK, the modern method 
to apply and identify. ABLE-STIK is available either indi- 
vidually cut, die cut or in rolls for machine dispensing. 








Our design and counsel services are available at no obligation 
or cost to you. 









* For mass production operations we offer electric dispensére 
to deliver the label completely freed from the backing’ and 
ready for immediate application. A demonstration _s&% yours 
for the asking. ) yy” 








Ask for “Blue Print 
to Modern Labeling” 


and our kit o 


ABLE-STIK samples. 





allen hollander co., inc. 


385 GERARD AVENUE NEW YORK 51 

MOtt Haven 5-1818 

MAKES OF ABLE-LABELS FOR EVERY PURPOSE - GUMMED, UNGUMMED, THERMO-PLASTIC, DIE-CUT, EMBOSSED 
675 
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‘Push Button” MARKING! 


! 

58 or more 
MARKED parts 
; per minute 


ACROMARK 
MODEL 500 
with 
FLOOR STAND 


is an air operated 
marking machine that 
hot stamps dials, rings 
and cylindrical parts. 
Also when roll die is 
used it marks long, 
flat parts such as 
scales, rules, etc. 











The combination included 


uses. 


Marking.” 


DEG 
= KY AA 


i THE ACROMARK COMPANY 
IC 5-15 Wrelttataecam cepa lal we aie a S47 
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at its best 













Plastic and Metal Parts 
and Products Marking Ma- 
chine will GOLD, SILVER, 
black, red or other color 
MARK, on TUBES, SHELLS, 
RINGS, KNOBS, PENCILS, 
PENS, ELECTRONIC PARTS, 
other PRODUCTS made of 


PLASTIC, WOOD, FIBER, PAINTED or 
BAKED ENAMELLED METAL, synthe- 
sized FABRICS, etc. It’s air operated 
with electric heating element. It 
comes with hand or mechanical 
feeds, Several sizes. Marks flat, round 


or irregu- 
lar shaped 
parts. 
BENCH 
and Floor 
Models. 


ACROMARK Model 2A Hot Stamping 
Press with Numbering and letter- 
ing Head, Lever Selection Style. 
This machine was used to produce 
Nylon tags for identifying nylon 
hosiery during the dyeing process. 
reel, 
hole punch, numbering head, cut- 
off and static eliminator. It may be 
adapted to many other marking 


Write for new catalog of “MACHINES for Plastic 





| a» 




















ACROMARK Model No. 471 
HOT STAMPING MACHINE 
with NUMBERING HEAD 
and Automatic Cut-off. 


“The Original 
LN 





Engineers and 
Manufacturers 


Marking Specialists” 


ae ll ee al 
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nylon. The production <: webs or 
strings is evidence of 0\ erheating 
and indicates need of coolant. 


Drilling 


Twist drills specially designed for 
most thermoplastic materials haye 
two flutes, a point with an included 
angle of 60° and a 12 to 18° lip 
clearance. 

Wide, highly polished flutes are 
desirable, since they expel the chips 
with relatively little friction, 

In operation, drills should be 
backed out often to free chips, es- 
pecially when holes are fairly deep. 
Peripheral speed of twist drills for 
plastics range from 100 to 200 ft,/ 
min., depending on the material 
Feeds range from 0.010 to 0.025 in. 
per revolution. 

Acrylics—Because of the trans- 
parency of acrylic, it is usually de- 
sirable that the inside of a drilled 
hole have a high finish. Best results 
are obtained with a sharp drill hay- 
ing a flute angle of 17°, a lip angle 
of 70°, a lip clearance angle of be- 
tween 4 and 8°, and polished lands 
which are % the width of the heel. 
Particularly good results may be ob- 
tained with a jet drill, the point of 
which is cooled with a lubricant fed 
through a hole in the drill. 

Large diameter holes can be cut 
with either hollow-end mills or fly- 
cutters. It is important that tools for 
drilling acrylics be kept free from 
nicks and burrs. 

Proper rate of speed should be 
determined largely by experience. 
A smooth continuous flow of spiral 
ribbons of chips should be obtained. 
Feed should be slowed as cut deep- 
ens. A drill surface speed of 120 
ft./min. is suggested for most cases. 

Nylon—Nylon can be drilled satis- 
factorily with conventional twist 
drills. However, specially designed 
drills are available. These drills 
have deep flutes that are highly 
polished to facilitate removal of 
chips; some have much longer flute 
leads than conventional drills. 

Cellulose Nitrate—Best results in 
drilling cellulose nitrate are ob- 
tained by using a single-fluted drill. 
Drill speeds range from 1000 to 
5000 r.p.m., varying inversely to the 
diameter of the drill. 


Threading and Tapping 


For long life and speedy produc 
tion work on cellulose acet*‘ and 
butyrate, as well as mos ther 
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Zot a 
F nishing 
Problem? 





Call 
KRAMER 


for the very finest in 


e Tumbling machines and supplies 
@ Polishing machines and supplies 


e Plastics fabricating equipment 


Nobody, we’re proud to say, knows 
more about finishing plastics than 
Kramer, thanks to our 40 year’s 
experience. We have an A to Z 
line of finishing machinery, polish- 
ing compounds and carriers, to 
give any plastics product a gleam- 
ing finish. Get in touch with us and 


we'll prove it. 


Call or write today and we'll help 


solve vour problems. 


H.W. KRAMER CO. 


120-32 Jamaica Avenue 

Richmond Hill 18, N.Y. 

Virginia 9-2747-0552 
a A RET 


Machining Thermoplastics 











thermoplastics, a high-speed steel 
tap with two flutes is suggested. 
Two cutting edges on such taps, in- 
stead of the usual four, provide 
greater clearance for chips, make it 
easier to get them out of the hole 
as work progresses. 

The flutes or cutting edges should 
be ground so that both cutting edges 
make cuts simultaneously. If not, 
the thread is likely to be ragged 
and rough. Cutting edges should be 
85° from the center line, giving a 
negative rake of 5° on the front face 
of the lands. This helps prevent tap 
from binding in the hole when 
backing out. Some relief on the 
sides of threads is advantageous. 
Taps should have a two-thread cut- 
ting lead. Either the tap or the work 
should be free to center to insure 
a clean start for the threading op- 
eration. The flutes of the tap should 
be well polished. 

External threads are either die 
cut or machine threaded. Threading 
dies should have three flutes. De- 
tails of the cutting edges are iden- 
tical to those of the taps described 
above. Either the die or the work 
should be free to center to get a 
good thread. 

Most of the thermoplastics can 
readily be threaded on a lathe. Ex- 
cellent results are obtained using a 
radius-tipped, side rake, high-speed 
tool. This should be ground as fol- 
lows: 30° side rake, zero back rake, 
23° from relief or heel clearance, 
22° cutting edge angle, very slight 
side relief, and a %2 in. nose ra- 
dius. For best results, turning tools 
should be kept sharp by honing. 

Acrylics—Tapping and threading 
can be accomplished with the same 
type of tools used for soft metals. 
Heavy coarse threads should be 
used whenever possible. 

Speed of the operation should be 
from 35 to 75 ft./min.; higher speeds 
may cause production of excessive 
frictional heat. 

Cellulose Nitrate—Standard taps 
and dies may be used on cellulose 
nitrate. However, taps with two 
flutes are preferable to those with 
four, as suggested previously, be- 
cause two-fluted taps facilitate chip 
removal. 

Nylon—Nylon can be threaded or 
tapped with conventional equip- 
ment. On automatic or semi-auto- 
matic equipment, self-opening dies 
with high-speed chasers can be 
used. The use of a lubricant or 














good reasons why “Fabrico” 
‘industrial plastic engineers are 
way ahead in the research, de- 
sign and fabrication of electron- 
ically welded plastic film and 
sheeting for industrial applica- 
tions. 


inflatables: 
for industrial uses, advertis- 


ing and display purposes, 
etc. 


protective covers: 


for machine tools, appli- 
ances and similar items. 






e Invite Your Inquiries 





menvfacturing Corp. 
1716 W. Division * Chicago, Ill. 
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For ALL of your 
Decorating Tools and Equipment 
—phone us. We make various kinds of spray painting 
machines, mask washers, adjustable clamping fixtures, roller 
coaters and stainless steel decorating screens and fixtures 

(for silk screen process). Write for Catalog. 
FINISH ENGINEERING CO., INC. 
1115 Cherry St., Erie, Pa. Phone 5-4478 


GINISH ENGINEERING (0., INC. 
















HINGES... 


for PLASTIC BOXES 


press-fit assembly 
(Holds like 

a drive-screw) 
with 

or without 

double action 


“C" Springs 





GEISSEL Mfg. Co., Inc. 


109 LONG AVENUE, HILLSIDE, N. J., U.S. A. 
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coolant is desirable wh. threading 
or tapping nylon, but i: 
necessary. 

Threads may be cut in nylon us- 
ing a lathe with conventio:. 3] single- 
pointed tool. As with metals, sey- 
eral successive cuts of 0.005 to 0.010 
in. should be made. The finish cyt 
should not be less than 0.005 in, 
because of the resiliency of the ma- 
terial. When threading long lengths 
of rod stock, it is necessary to use 
a follow rest or other support to 
prevent the work from slipping 
away from the tool. 

In production tapping, it is fre- 
quently desirable to use a tap 0.005 
in. oversize unless a_ self-locking 


thread is desired. 


ot always 


Turning on a Lathe 


Most thermoplastics are readily 
worked on lathes, the operation be- 
ing similar to metal-working. How- 
ever, since plastics are somewhat 
softer, cutting speeds are faster. 

Acrylics—Acrylics can be turned 
on an engine lathe to produce parts 
with an excellent semi-matte sur- 
face and close tolerances. Work up 
to 2% in. should turn at 700 to 800 
r.p.m., but speeds should be cut 
down to 500 r.p.m. on larger diam- 
eters. 

Acetate—Excellent results are ob- 
tained on cellulose acetate and 
butyrate using a radius-tipped, side 
rake, high-speed steel tool ground 
as follows: 30° side rake, zero back 
rake, 23° front relief or heel clear- 
ance, 22° cutting edge angle, very 
slight side relief, and a %2-in. nose 
radius. 

Cellulose Nitrate—Cellulose ni- 
trate can be readily turned on bench 
and turret lathes, or automatic 
screw machines. Such operations 
are widely employed in the produc- 
tion of screwdriver and chisel 
handles, and cellulose nitrate ham- 
mer heads. 

Nylon—Nylon can be _ turned 
quite easily on any standard metal- 
working lathe. No special precau- 
tions need be observed, although, 
as in other machining operations, 
tools should be very sharp. Bits 
should be ground as for yellow 
brass or bronze and should have 


minimum drag. Since nylon tends 
to produce a continuous chip, hich 
may cause trouble by wrapping 
around the work, it is helpful, when 
possible, to grind a chip brea on 
the bit. Otherwise, it is mecessaty 
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it costs less when you use 
Conforming Matrix Equipment 





AUTOMATIC, ROTARY-INDEXING 
PAINTING MACHINE 








PRESSURE 
CONTACT 
PAINTING 
MACHINE 
with 
STATIONARY GUN 


For Painting areas up to 
; “ x 1 VA 7. such 

pene guards, headlights, and radiators on toy ae 

§ eyes or mouth; depressed or rai . 

: sed spots = 

a diecasts; fine detailed dials, ene aa 

Spacity up to 1200 pieces Per hour, depending upon 

ia Part, handling facilities, and skill of 
a » Fiacing part into the mask and depressi 

. — about 4” starts Paint operation Timer x 

" s ~— of spray time, consequently same ln: 

phir. is applied to every piece regardless of rate of 

ton. A regulator and gouge maintain co 
bs Pressure to the timer. A regulator and gay “y~ 
omized air controls the accuracy of the thes le 


PRESSURE CONTACT PA 
INTI 
MACHINE with OSCILLATING ‘GUN 


For Painting areas 
up to 3” x 6”. Fo i 

5 ! - Four dial 
pa ss ep” gp sprays, (2) machine es rt 

ion, tomizi i f 
cullen a ta atomizing air to gun, (4) speed of 

Th i 

a para ee by the gun can be adjusted to suit 
and size of part. Placing part into the mask 


and depressi 9g ble to 
; | TA Fy a 
Pa - ta Pp about “4 Starts Paint Oper 






perate in aq concay 
e arc, or i 
——s coat the outside aoe i 
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MASK WASHING 
MACHINES 


Conforming Matrix has the only mask 
washer utilizing a high pressure spray 
system on both sides of the masks. In 
many instances 20 to 25 wet coats 
on have 
been removed in 20 seconds. 
These are the most economi- 





of lacquer masks 


cally priced on the market. 
There are also available 
small mask washers for each 
individual operator to be used 
right at the spray booth. 
tion, 
Conforming Matrix COPPOR 
er the largest soni 
pi ing i . 
devoting its on 
only comp dec orative 
efforts ! wee com plete - 
offe ov @ invite 
vice. You ore inv 
your multi- 


























Machine illustrated has 24 work-holders and indexes 
12 times per each complete revolution of the table. 

Speed of stroke during painting regulated by con- 
venient dial. 

Speed of indexing dial controlled to paint up to 
2400 pieces per hour. Built for 4-, 6-, 8-, 12- or 
24-station indexes or continuous movement. Can be 
supplied with either air automation or motor driven. 
One of the most flexible machines on the market. 





















ELECTRO-FORMED 
METAL SPRAY PAINTING MASKS 


(Made by Patented Process) 


A ARAL AD 
iy 
Permit rapid wet painting, one color after another. (ft: f. L/ 
Clean, sharply defined letters and decorative effects ; . P \* 
obtained on intricate plastic forms, die castings and : \A \\ \\ 
stampings. The ‘‘loose"’ inside of letters and numerals, 

such as “0” and ‘'6,"’ is held in position by arched 
bridging to eliminate objectionable ‘ties.’ Plug masks, 
as here illustrated (keep depressed areas clear, while 
spraying background); lip masks (protect background 
while painting depressed areas), and block-cutout, 
plane surface masks (coat restricted area for fast wiping 


operation). 
























STANDARD PRESSURE FIXTURES 


Hold mask and part firmly in position during spraying 
to assure exact registration. Reduce rejects, lengthen 
mask life, and speed production by freeing both hands 
for productive movements. Usually cost less than hand- 
made mechanical devices of questionable efficiency. 

Shown is but one of several air operated models 
fully adjustable to handle innumerable parts in one 
size range. Tooling can be specifically designed to 
meet your painting requirements. Special attention will 
be given your needs so as to enable you to meet your 


urgent delivery schedules. 








AUTOMATIC, SINGLE-SPINDLE 
PAINTING MACHINE 


Portable unit can be used in standard spray exhaust 
booths. One dial regulates spindle rotation from 100 
to 400 rpm.; another, length of time spray guns oper- 
ate. Spindle and guns, actuated by foot pedal, stop 
automatically as predetermined by dial setting. Speed 
of operation is dependent upon the required loading 
time which in turn is controlled by the nature of piece 
being sprayed and whether masks are employed. Work- 
holder also serves as masking device if desired and 
an overhead clamping arrangement is provided for 
securely holding the piece pari into the mask during 
painting cycle. Sturdily built yet the lowest priced unit 
on the market for painting revolving parts. 





° 








eq Matrix 


CORPORA* TION 
364 TOLEDO FACTORIES BUILDING 


TOLEDO 2, OHIO 
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TALON Bt 


fabricated of DUPONT NYLON 
FM No. 10001 to close tolerances Sizes 1/,’’ to 3/,”” Tolerances + .001 


Ace gives you the world's first mass-produced, close tolerance 
balls made of Du Pont Nylon FM 710001. They are tough at 
low temperatures . . . have form stability at high tempera- 
tures . . . are abrasion resistant, chemical resistant and light 
in weight. ACE Nylon Balls are offering greater design possi- 
bilities for America’s largest producers of valves, valve com- 
ponents, specialized anti-friction bearings, detents and mechan- 
ical checks, plus many other industrial applications. 


NOW AT LOWER PRICES! ' 
As a direct result of mass-produc- | 
tion Ace is now able to produce | 
the same quality at lower costs H 

. the savings are yours! = 


WRITE TODAY FOR SAMPLES, 
BULLETIN, PRICE LIST 















ee MORE STABLE 





LET OUR ENGINEERS AD- 
VISE YOU—Complete fa- 
cilities for fabricating 
plastic parts for all in- 
dustries. Estimates sub- 
mitted promptly upon 
receipt of your blue- 
prints or specifications. 

















VA! 
Teace mate 


ACE PLASTIC COMPANY 


91-62 Van Wyck Expressway 
Jamaica 35, N. Y. 





LUPOLINE the Nation’s largest and oldest exclusive 


manufacturer of Tumbling Compounds for Plastics can save you 
money and time if you tumble long and your costs are high. Here at 
LUPOLINE Specialization has paid off——not only in improved quality 


products, but also in lowered manufacturing costs. 




















Price | Xqx8g LUPOLINE’s 40 

Quality& , ,. / %e Years of KNOW HOW 

Service. "6°" Yaxde" and Manufacturing | 

Whatever Experience has 

Your : saved thousands 

Problems of dollars to 

LUPOLINE Will Meet Your Needs many LUPOLINE 
Customers 

FOLLOW THE LUPOLINE SBzHssiee 





| 
Send us your Finishing Problems | 
and Samples for Free Test. Our 
Division, LUPO RESEARCH 
LABORATORIES, will process 
your samples and return them 
with complete and up-to-date in- 
formation. 


| TUMBLING PEGS 
WOOD BALLS 
BURNISHING BALLS 
PUMICE, NATURAL AND 
ARTIFICIAL ABRASIVE CHIPS 
WOOD TURNINGS 


_ LUPOLINE AUTOMATIC POLISHING EQUIPMENT CORP. 


Woodbine 1-2900-1 


TUCKAHOE, NEW YORK 
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to cut the chip loose at 

each pass. High rotation- 
with a fine feed will 
smooth finish, if the tool i: > properly 
sharpened. Use of a coolant wil] per- 
mit higher speeds and fecds to be 


used. 


e end of 
al speed 
pl produce a 


Blanking, Punching, and Shearing 


Most thermoplastics are readily 
blanked, punched, and sheared with 
sharp-edged cutting tools. However. 
in order to obtain smooth edges on 
the tougher thermoplastics, it js 
usually essential to warm the sheet 
first. Naturally, the greater the 
thickness of the material, the higher 
the warming temperature required. 
On the other hand, the material 
should not be heated to the point 
where the polished surface begins 
to go. 

It is extremely difficult to obtain 
both a straight edge and a smooth 
cut at the same time. Generally a 
slightly curved edge results, which 
is scarcely noticeable on sheets un- 
der 0.100 in. thick. 

Acrylics—Where large quantities 
of parts are to be cut to rough size 
and shape, blanking is often far 
more economical on acrylics (and 
other suitable plastics) than saw- 
ing. Some blanking presses make as 
many as 200 strokes a minute. 

Acrylic material over 0.080 in. 
thick must be heated to a minimum 
of 250° F., before blanking. Steel 
rule, clicker, open faced, and eject- 
ing dies may be used in this type 
operation. 

Very accurate pieces result when 
punch and closely fitting die are 
used. Reheating of die-cut parts will 
remove any markoff caused in the 
operation and tends to square up 
the edges of the cut for a more fin- 
ished appearance. 

Nylon—Small flat nylon parts 
such as washers, grommets, and 
non-precision gears, 6 in. or less 
in thickness, can often be produced 
more economically by punching or 
stamping from an extruded nylon 
strip than by injection molding. 
Conventional dies are used in either 
hand or power-operated punch 
presses. With well-made dies, nylon 
may be blanked or punched cleanly 
at high speed. If cracking occurs, it 
can usually be overcome by pre- 
heating the strip or by soaking it in 
water. 

Cellulose Nitrate—Blanki: of 
cellulose nitrate is readily accom- 


Fabricating and Finishing 
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th hand, foot, or power 
beets up to about 0.100 in. 


plished 


presse: 
thick 5e blanked at room tem- 


Jeavier sheets should be 


perat! . 
warm a steam table or electric 
hot | or by immersion in hot 
wate! ore blanking in order to 
assure -nooth cuts without burrs 
or rag 1 edges. 

For large areas on sheets 0.125 
in. or thinner, steel rule dies usu- 
ally prove satisfactory. 

Of prime importance in all ma- 
chining of cellulose nitrate is the 


dissipation of fractional heat to pre- 
vent gumming. Plain water is satis- 
factory, but a soap or soluble oil 
solution provides better lubrication 
and will assure smoother cuts. The 
cutting tools should have ample 
clearance to facilitate chip removal. 


Finishing 


After fabrication, most articles 
require some form of finishing to 
remove too] marks and restore the 
natural luster to the material. 

Common finishing methods are: 
ashing, wheel-polishing, tumble 
polishing, dip polishing, vapor 
polishing, sanding, and filing. 

Ashing—Ashing is done on a 
buffing wheel built up of muslin 
disks. It is preferable that the disks 
not be sewn together, so that hard- 
ness of the wheel can be varied by 
adding or removing spacers. The 
spacers are muslin disks about 6 in. 
in diameter. The ashing wheel is 
usually 4 to 6 in. wide, and 12 to 
14 in. in diameter. Speed is around 
1200 r.p.m. 

Wet pumice (grade depending on 
abrading action desired) is applied 
between the work and the ashing 
wheel, The pumice is usually wet to 
speed the cutting, and also to retard 
dusting. The article should be 
washed immediately after ashing, 
and promptly dried. 

Wheel Polishing—Buffing, unlike 
ashing, involves a minute surface 
flow of the material. The buff. is 
made of muslin disks about 12 in. 
in diameter, and its hardness is 
regulated by use of spacers as de- 
scribed in connection with ashing. 
In the case of a hard wheel, it is 
often necessary to use smaller di- 
ameter buffs to get into depressions 
and yet avoid “burning” the edges 
of the recessed sections. Polishing 
wheels are usually run around 1200 
r.p.m 

Tumble Polishing—When tum- 


Machining Thermoplastics 








Hot Stamping Presses 
COMPLETE RANGE 


The BUILDER MODEL KWIKPRINT 


is one of 3 hand operated models of 
which there are thousands in daily use 
on small as well as production runs. 
Has an automatic roll leaf attachment 
and tiltable typeholder for quick 


changes of type or dies. 


The 
KENSOL 
100 DEEP BED 
AIR OPERATED 
PRESS 


will handle anything up to 24” high as 
the bed raises or lowers. Air Operated 
and adjustable from a feather touch to 
high pressure through double toggles. 
Adjustable electric dwell timer allows 
for a fast “kiss” or a slow “squeeze”. 
Has thermostatic control and automatic 
roll feed attachment. Also available in 
table models for hand or air operation. 


The 
PEERLESS 
POWER 
MODEL 


is a semi-automatic press which may be 
had with a slide table, dial table or 
chain feed. This is the latest develop- 
ment in the Peerless line which consists 
of a complete range of machines from 
hand to power operation. 









Whatever you need — 
hand, foot, air, hydraulic 
or mechanical power stamping presses... 
you'll find a complete line at GANE! 


PLUS 


a complete line of roll feed attachments—hot plates— 
stamping foils in ALL colors—rubber dies—die mount 
—jigs and fixtures—brass and steel type—etc. 


Write for particulars 


GANE BROTHERS AND LANE, INC. 


CHICAGO 7, ILL 


OS ANGELES 


45 W. LAKE ST 


eNEW YORK. 


For additional informaticn, see ads of Olsenmark Corp. 
and Peerless Roll Leaf Co, 


aN FRANCISCO el 
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Dec ste your plastics 





wit LOGO products 


Be Sure of results! 


LOGOQUANT 

Premium Grade Paints and Vacuum Plating Finishes 

TOY GLOSS LOGOSTAT 
Shiny Surfaces, Cleaning and Anti-Static 
Bright Colors, Fast Compounds for Polystyrene 
Application and Dry- and Other Resins 
ing for Toys and — 
Novelties 


, LOGO SPECIAL EFFECTS 


lridescents, Sparkles, Pearlescents, Metallics, 
Pigmented Metallics, Stipples, Spatters 


Logo, Inc., is the leading formulator 
and manufacturer of quality coatings, 
anti-statics and special effect products 
for plastics. Each Logo product is for- 
mulated with a specific plastic and ap- 
plication method in mind . . . your 
guarantee of trouble-free specification- 
matching performance. 


Logo finishes for . . . Polystyrene, 
acrylics, cellulose acetate, cellulose 
acetate butyrate, polyesters, pheno- 
lics and others 


Logo finishes for . . . Ist and 2nd 
surfaces of toys and novelties, in- 
door and outdoor signs, appliances, 
automotive and electronic parts 


Logo finishes for Roller, 
spray, brush, silk-screen, dip and 
other application methods 


» 


Your complete satisfaction with Logo 
products is underwritten by trained 
technical service representatives who 
help you with the selection of the 
proper coating and guide you to its 
proper and economical application. 


Write us about your plastics coating 
needs, 


LOGO, INC. 


13799 SO. AVE. “O", CHICAGO 33, ILL. 
A SUBSIDIARY OF BEE CHEMICAL CO. 


PHILADELPHIA—1123 Western Savings Fund Bldg. 
CLEVELAND--14011 Castalia Avenue 


LOUISVILLE 246 Francis Building 
LOS ANGE -11840 Gorham Avenue 
Machini 
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bling is used as a polishing method, 
jeweler’s rouge and special polish- 
ing compounds are mixed with saw- 
dust, leather scrap, wood pegs, etc. 

This is a highly specialized type 
of operation requiring considerable 
experience for successful polishing. 

Dip and Vapor Polishing—This 
may consist of actually immersing 
the complete articles for a few min- 
utes in acetone, butyl acetate, and 
other solvents for the particular 
solvent vapor in a vapor chamber. 

The solvent reacts on the surface 
of the article and actually forms a 
lacquer. Upon drying, this imparts 
a high gloss to the exposed surface. 

Finishing Acrylics—Care should 
be, taken to avoid the necessity of 
sanding acrylics. However, surface 
imperfections and deep scratches 
can best be removed by this method. 
Usually a 320-A wet or dry sand- 
paper is as coarse as will be re- 
quired. In most cases, it is bene- 
ficial to use plenty of water and 
little pressure to reduce frictional 
heat. 

Ash polishing is suggested after 
sanding. Ashing will eliminate most 
light scratches and saw marks with- 
out prior sanding. Ashing compound 
should be a pasty mixture of No. 0 
and FFF pumice and water. Wheel 
speed should be around 3000 sur- 
face feet per minute. 

After the ashing operation, a soft 
tallow wheel followed by a finish 
wheel will give high luster. 

Acetate and Butyrate—Ashing 
and lapping are frequently used to 
finish cellulose acetate and buty- 
rate. Ashing produces a satin-like 
surface, but subsequent polishing is 
required to secure a lustrous sur- 
face. 

Solvent polishing also may be 
used to obtain a surface of very high 
gloss. The piece is dipped into a so- 
lution of acetone and ethyl lactate 
(for cellulose acetate) or in a solu- 
tion of acetone and methyl Cello- 
solve acetate (for cellulose acetate 
butyrate). Both solutions should 
contain about 70% acetone. An ex- 
cess of acetone in the solution will 
cause the surface to blush on drying, 
while an insufficient amount of ace- 
tone will cause the surface to dry 
too slowly, thereby slowing down 
production. 

Another effective method of pol- 
ishing acetate or butyrate pieces is 
to wipe them with a cloth that has 
been dipped in a solution of 95% 
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all under 
one roof 


Using our exclusive techniques, Plas- 
tic Inlays, Inc., is now producing dis- 
tinctive items for many of the nation’s 
top manufacturers. Modern, fully auto- 
matic equipment, combined with our 
efficient custom service, enables us to 
produce’ sales-boosting components 
with any type of ornamentation at 
sensible prices. 





Let our Sales Engineers contribute 
their broad experience in helping you 
to design your parts, with an eye to 
economy. 


Suggestions and quotations will re- 
ceive prompt and careful attention 
from an efficient estimating and engi- 
neering department. 
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isopropyl alcohol and 5% methyl 
Cellosolve acetate. The cloth should 
be dipped into the solution and satu- 
rated each time before wiping each 
piece. This method has the advan- 
tage of very short drying time. Less 
than one minute is usually required 
before normal handling of the pieces 
may be resumed. 

Cellulose Nitrate—Most cellulose 
nitrate parts, such as tool handles, 
etc., are finished by a solvent dip or 
vapor method. This consists of im- 
mersing the part in acetone or butyl 
acetate for a few minutes, or expos- 
ing them to the solvent vapor in a 
vapor chamber. 

Nylon—Because of the toughness 
and abrasion-resistance of nylon, 
conventional files have little or no 
effect on the material. However, 
power-driven rotary steel burrs 
operating at high speeds are effec- 
tive. Abrasive disks used on a flex- 
ible shaft or on a high-speed hand 
grinder will remove stock from ny- 
lon parts quickly and efficiently. 

A milled file with deep, single- 


cut, coarse, curved teeth (commonly 
known as a “Vixen” file), is very 
effective on nylon. This type of file 
has very sharp teeth and produces 
a shaving action that will remove 
nylon smoothly and cleanly. 

Nylon can be wet-sanded on belt 
or disk sanding equipment. After 
sanding a smooth finish, the surface 
may be brought to a high polish by 
use of standard buffing equipment. 
A ventilated wheel of open con- 
struction should be used, along with 
a conventional buffing compound of 
the desired fineness. 
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DECORATING MOLDED PLASTICS 


by LLOYD E. PARKS* 


W/E painting is the last in a 

long series of steps in producing 
decorated plastic parts, quality and 
ease of decoration are dependent on 
all previous operations. Agreement 
through compromise must be 
reached between the artist and the 
engineer, both making such changes 
as are necessary to produce quality 
parts practically and economically. 


Design and Molding 


Plastics parts must be molded 
relatively free of stresses to avoid 
unnecessary crazing or cracking in 
use. Stresses may be introduced 
when parts are machined, flexed, 
shocked by impact, or subjected to 
abrupt and uneven changes in tem- 
perature or the action of certain sol- 
vents. Crazing results in distinct 
surface cracks or minute frost-like 
internal cracks when stresses ex- 
ceed the tensile strength of the plas- 
tic material. 

When local stresses are present 
but are less than the tensile 
strength of the plastic, the part is 
under strain and may appear per- 
fectly sound but may crack or craze 
at a later time if additional stresses, 
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sufficient to exceed the tensile 
strength, are introduced. Quality 
parts must be molded relatively 
strain-free and this is particularly 
important if they are to be decorated 
by painting (1).? 

Organic solvents required in the 
formulation of paint may be suffi- 
ciently active toward certain plas- 
tics to cause swelling of the surface, 
thus introducing stresses which may 
craze strained parts. Within limits, 
such crazing can be controlled by 
paint solvent adjustment. However, 
the best and safest way to avoid re- 
jects by crazing is to produce well 
molded, strain-free parts when dec- 
oration is to be applied. 

Usually, strained thermoplastic 
parts are the result of improper 
press cycles and temperatures which 
allow the plastic to cool too rapidly 
in the mold. However, mold design 
may also affect strain in molded 
parts. The mold should be designed 
to allow removal of the part with 
minimum flexing. Proper tapers 
should be used, particularly in deep 
draws. Abrupt changes in plastic 
thickness may set up stresses as the 





‘Numbers in parentheses link to numbered refer- 
ences at the end of this chapter. 





result of uneven cooling. Accord. 
ingly, designs, lettering, assembly 
lugs, reinforcing ribs, and inserts 
which commonly require variation 
in thickness should be engineered 
for minimum strain. 


Second Surface Painting 


If parts are to be decorated on the 
second surface, assembly lugs, rein- 
forcing ribs, metal inserts, knockout 
pins, and sprues must be located 
with care since they may show 
through the clear plastic and spoil 
the effect. If parts are to be spray 
painted in more than one color, 
edges and corners must be suffi- 
ciently sharp to insure close fitting 
of spray masks. Narrow deep 
grooves and small holes must be 
sprayed at a very small angle which 
tends to fill the bottom of the groove 
or hole without coating the side. 
Paint tends to pull away from small 
raised angles, making them more 
difficult to spray than large angles 
or rounded areas. 

If a part is to be silk screened, 
the area must be flat or at least 
smoothly curved. If letters are to be 
filled by the spray and wipe method, 
they must be sufficiently deep to 
avoid wiping the wet paint from the 
indentation. 

If parts are to be decorated com- 
pletely or in part by hot stamping, 
the method of hot stamping should 
be determined in advance and the 
part designed for the operation. 


Annealing 


Even with the best of design and 
molding techniques, many parts 
must be annealed to avoid rejects 
on the paint line. Some molders an- 
neal all plastic parts; others anneal 
only those that cannot be molded 
sufficiently free of strain for deco- 
rating. In the case of the latter, the 
decision to anneal comes after all 
attempts to adjust paint solvents 
and molding cycles fail to produce 
parts satisfactory for decorating. 

Since it is important that thermo- 
plastic parts be relatively free of 
strain regardless of the effect of 
paint solvents, it is sometimes spec!- 
fied that all plastic parts be spo 
checked for strain by the use of 
designated solvents. Polystyrene 
may be checked by dipping ™ 


n-heptane for about one minute. If 


the part shows sufficient strain 1 
craze, it is considered unsatis! actory: 
If it does not craze, it is relatively 
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of 
nn parts may be painted 
withou: ‘-2r of crazing. In like man- 
ner, et’! aleohol or ethyl acetate 
may used to determine the 
amour! stress in acrylic parts. 
The ar unt of time required for 
crazing show after immersion 
may vary from 30 sec. to 2 min., 
depending on the type and flow of 
the acrylic. Tests of this type must 
be adjusted to suit the require- 


ments. From the standpoint of deco- 
ration, it is only necessary to deter- 
mine in advance whether a part is 
likely to be crazed by the applica- 
tion of paint. 

The most satisfactory method of 
annealing is to apply heat at a rela- 
tively low temperature for a long 
period of time. Polystyrene is com- 
monly annealed at approximately 
140° F. for 4 to 8 hr., depend- 
ing on the type and size of the 
part. Acrylic parts may be annealed 
at 135 to 160° F. for varying lengths 
of time depending on the type of 
part and the type of acrylic plastic. 
Parts of either acrylic or polysty- 
rene may be taken directly from the 
press and dipped into hot water for 
annealing. Seven to ten min. at 140 
to 180° F. should be sufficient for 
most parts. However, the tempera- 
ture and time cycle must be worked 
out for each part. 

There is a chance of warping parts 
in the annealing operation and in 
some cases it is necessary to clamp 
them in a jig arrangement to main- 
tain shape. 

When annealing in a water bath, it 
is common practice to use a small 
amount of detergent to promote 
wetting of the part and rapid drain- 
ing as parts are removed from the 
bath. Such wetting agents may also 
serve to reduce static electricity on 
the part and thus reduce the amount 
of dust collected between annealing 
and decorating. Such wetting agents 
should be selected with extreme 
care since they remain on the part 


and may adversely affect paint ad- 
hesion. 


Cleaning the Part 


It is desirable that plastics parts 
be designed so they can be molded 
relatively strain-free without the 
use of mold lubricant. Excessive 
amounts of mold release lubricants 


Interfere with paint adhesion and 
must be removed. Moderate 
amount 


of stearate lubricant may 


Decorcting Molded Plastics 


be removed with solvents which do 
not attack the plastic surface. Sili- 
cones are more difficult to remove 
with solvents. The Dow Chemical 
Co. (2) recommends a solution of 
4 oz. of Oakite No. 24 in 1 gal. of 
water for removing silicone lubri- 
cant. A 20-min. immersion of the 
molded part in the solution at 145° 
F. is recommended, followed by a 
water rinse. This solution will also 
remove stearates and other contami- 
nates. 

Parts should also be dust free for 





pee PA 

Courtesy General American Transportation Corp. 
Fig. 1-—Plastics parts are wiped before 
painting to remove dust, lubricant, 
and other forms of contamination 


decorating. It is helpful to dip the 
parts in an anti-static solution im- 
mediately after molding to reduce 
the amount of dust contamination 
between molding and painting. 
Anti-static agents which do not ad- 
versely affect the paint adhesion 
must be selected. 

Some parts are wiped just before 
painting (Fig. 1) to remove dust, 
lubricant, and other forms of con- 
tamination. 


Paints Used 


Plastics differ in physical and 
chemical properties and these dif- 
ferences affect the type of paint re- 
quired. It is, therefore, important to 
select a paint specifically recom- 
mended for the type of plastic to be 
decorated. 

In the plastics industry the term 
“paint” is used broadly to cover both 
lacquers and enamels (3). Lacquers 
are particularly desirable for use on 
thermoplastic surfaces since the film 
hardens without baking. This elimi- 
nates the possibility of heat shrink- 
age and warpage of molded parts. 


Also, parts rejected because of 
blotches or errors in painting can 
usually be reclaimed quite easily by 
removing the paint with a combina- 
tion of paint solvents inactive to- 
ward the plastic. Enamels harden by 
solvent evaporation and subsequent 
oxidation or polymerization or both. 
Enamels may be considered as ther- 
mosetting and are particularly use- 
ful for thermosetting plastics such 
as phenolic, polyester, urea, and 
melamine where reasonably high 
baking temperatures can be toler- 
ated without damage to the plastic 
part. 

Paints vary considerably in qual- 
ity and should be selected to meet 
the requirements of the application. 
Decorated parts used in refrigera- 
tors must have excellent grease and 
humidity resistance. Automotive 
parts, exterior signs, and all other 
plastic parts designed for outdoor 
use must be decorated with paints 
composed of resins and pigments 
having good light resistance, mois- 
ture resistance, and all-around ex- 
terior durability. The toy industry 
often considers adhesion, gloss, and 
ease of handling in application more 
important properties than superior 
film qualities. 

Colors: Plastics parts are deco- 
rated to make them look better; in 
most cases the paint serves no other 
purpose. Accordingly, color is most 
important. To facilitate production 
color matching and color control it 
is recommended that designers use 
a reasonable number of pigments, 
no more than three or four at the 
most, in arriving at colors. It is most 
important to work with single pig- 
ment colors in blending at the design 
stage. It is a mistake to blend three 
or four matched colors, each of 
which may contain three or four 
pigments and expect an exact or 
even an approximate match in pro- 
duction. 

Preparation for Use: Paints are 
mixtures and in all cases it is nec- 
essary to stir well before using to 
assure uniformity. Unless careful 
study is given to selecting an alter- 
nate, the recommended thinner 
should always be used. Adhesion, 
gloss, humidity blush resistance, 
cratering, orange peel, etching, craz- 
ing, dry time, and stability of the 
paint system may depend on the 
thinner. 

Control: In setting up a decorat- 
ing job it is important that paints 
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Courtesy Logo, a 

Fig. 2——-Smal!l areas and parts in short 
runs are sprayed with suction feed 
guns and reasonably small suction cups 


be evaluated thoroughly and speci- 
fied to meet the requirements of the 
application. Such points as grease 
resistance, humidity resistance, 
stain resistance, light resistance, 
heat resistance, abrasion resistance, 
gloss, adhesion, viscosity, and per- 
cent solids should be checked. Once 
the decorating job is under way, it 
is impossible to check all these 
points on each incoming batch of 
paint. Such control is unnecessary 
since it is improbable that basic er- 
rors in formulation will occur that 
cannot be detected by less extensive 
routine control. 

However, each batch should be 
thoroughly mixed and checked for 
color. If special thinners or retard- 
ers are used to correct problems in 
production, the color should be 
watched to catch any irregularities 
that might arise from improper 
compounding. 

Production parts should be 
checked by visual inspection and a 
spot check should be made for ad- 
hesion. Many companies have ac- 
cepted transparent Scotch tape 
#600 and masking tape #202 (Min- 
nesota Mining and Manufacturing 
Co.) as the standard materials for 
the adhesion test. 


Methods and Equipment 


In decorating molded parts, color 
is added by spraying, silk screen- 
ing, dipping, rolling, or hot stamp- 
ing. Basically these are the same 
methods used for years in decorat- 
ing other surfaces (4, 5). 

Spray Coating: Spray coating is 
widely used for decorating all types 
and sizes of plastics parts. The 
method is particularly adaptable 
for painting large areas and uneven 
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surfaces and for the application of 
multiple colors by the use of spray 
masks. Spray coating is quite eco- 
nomical as a decorating method and 
productivity is high in well equipped 
paint shops. 

Suction feed guns and reasonably 
small suction cups are commonly 
used in spraying small areas and 
parts in short runs (Fig. 2). Uni- 
formity of the paint film depends 
on careful adjustment of paint vis- 
cosity, air pressure, and upon the 
gun opening. 

Pressure feed tanks are used al- 
most exclusively for spraying large 
areas or in long runs requiring a 
large volume of paint. The tank is 
connected directly to a conventional 
hand or automatic spray gun by a 
fluid hose and the paint is forced 
from the tank to the gun by air 
pressure. Since pressure feed tanks 
are stationary in operation they 
should be equipped with air agita- 
tors to keep the paint well mixed. 
This is particularly important in 
the spraying of paints in which par- 
ticles such as pearl essence and me- 
tallic powders have been suspended. 

Uniformity of spray application is 
particularly important in spraying 
metallic and pigmented metallic 
finishes. If one panel is sprayed ex- 
tremely dry and another extremely 
wet, the colors may differ appre- 
ciably due to the difference in the 
degree of flooding of the powder. 
If sprayed dry, the film may be al- 
most immobile when it hits the plas- 
tic, thus allowing very little flood- 
ing or orienting of the powder. If 
the film is extremely wet, the pow- 
der may flood excessively, giving a 
quite different color. 

For spray application, paints are 
usually thinned to a standard vis- 
cosity suitable for the particular 
job. It must be thinned sufficiently 
to spray, yet the resulting film must 


be viscous enough to han on cor- 
ners and edges when the paint hits 
the part. This is accomp! shed by 
use of a low boiling solvent which 
evaporates between the spray nozzle 
and the plastic surface, allowing for 
an increase in viscosity in the paint 
before it hits the surface. Extra high 
boiling, high boiling, and much of 
the intermediate boiling solvents 
strike the plastic part with the paint 
as it is sprayed and control the 
properties of the wet paint film. 
Groups of solvents may be classified 
as in Table I. 

Solvent adjustments in spray 
paint vehicles and in thinners are 
important in controlling etch, craze 
humidity blush, orange peel, crater- 
ing, adhesion, and even color in ex- 
treme cases. 


Spray Masks 


Parts may be decorated with sev- 
eral colors by a series of successive 
spray operations using a series of 
electroformed metal masks that 
shield certain areas while other 
areas are painted. Basically there 
are three types of masks. The lip 
mask may be used for spraying de- 
pressed designs, in which case it is 
form-fitted to the area around the 
depression with lips extending down 
the side walls of the depression. A 
variation of the lip mask is used 
for shielding raised or embossed de- 
signs while the surrounding area is 
painted. Here again a lip extends 
down the side walls. Usually it is 
desirable to have two colors meet 
on these vertical walls rather than 
at the surface edge of the area be- 
ing masked. The plug mask fits 
snugly in a depressed area to pro- 
tect it while the surrounding area 
is being sprayed. It does not have 
a lip. The block mask confines paint 
to the general area of a small design 
or group of designs and is commonly 





Table I—Classification of Paint Solvents 











Low Boilers Intermediate Boilers High Boilers Extra High Boilers 
Methanol Isopropyl alcohol Amy] acetate Cellosolve acetate 
Ethyl acetate Sec-buty] acetate Buty] acetate Butyl Celloso!ve 
Isopropyl! acetate Methyl Cellosolve Butanol Buty] lactate 
Acetone Methyl] isobutyl Diisobutyl ketone Methyl Carbi' 

ketone 
Methyl ethyl ketone Toluene Xylene SC-150 
Hexane VM & P naphtha SC-100 
Heptane Methyl Cellosolve 
acetate 


— 
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Courtesy Conforming Matrix Corp. 
Fig. 3—Clean plug mask is slipped 
into grooves at top of fixture 


used in filling operations where ex- 
cess paint must be removed by be- 
ing wiped off. 

Electroformed lip and plug masks 
must fit accurately for good work 
and this usually means a different 
set of masks for each mold cavity. 
Accordingly, it is highly desirable 
to have masks fitted to good produc- 
tion parts. Masks should be handled 
with reasonable care in operation 
and should be held snugly to the 
parts while the paint is being applied. 
A poor fit will allow paint to blow 
by with a resultant clean-up cost on 
a poorly decorated part. 

Precision masks may be held in 
place by hand and gravity. How- 
ever, there are many air clamping 
devices available for holding them 
in contact with plastic parts for 
decoration. In Fig. 3, a clean plug 
mask is slipped into the grooves at 
the top of the fixture and a clear 
plastic part placed on the jig which 
is attached to the air cylinder. In 
operation, the jig is actuated by a 
foot pedal which causes the shaft to 
rise vertically, bringing the plastic 
part into register and into firm con- 
tact with the plug mask. The part, 
as shown, is decorated on the sec- 
ond surface by plug masking the 
area appearing as white to keep it 
clear of paint while the surround- 
ing area is sprayed red. The entire 
back surface is then sprayed white 
with no mask. 

The book type lip mask in Fig. 4 
is used for painting the wide dark 
stripe around the center and the 
narrow dark stripe around the top 
of the model bus body. The part is 
located on a nesting block and again 
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the mask is closed by a pedal oper- 
ated air clamping type arrangement. 

Masks of several different types 
may be required to decorate one 
part. The freezer door shown in 
Fig. 5 was decorated on the second 
surface with two combination lip 
and plug masks. The first mask cov- 
ered the entire part except for the 
dark area inside the circle. A lip 
arrangement was used to mask 
around the circle, whereas an at- 
tached plug mask blocked out the 
fleur-de-lis for the application of 
gold paint to the exposed area of 
the clear plastic part. The second 
mask was used to spray metallic 
blue into the remaining dark area. 
Again a lip arrangement was used 
to mask out the border areas ap- 
pearing as white and the circle in- 
cluding the fleur-de-lis. An at- 
tached plug blocked out the word 
“Freezer.” The last step was to 
spray the entire back surface with 
white using no mask. 

Paint accumulates on masks as 
successive parts are sprayed and 
must be removed at regular inter- 
vals for good production. The num- 
ber of parts that can be sprayed 
before the mask is washed will de- 
pend on the job and to a certain 
extent on paint formulation. How- 
ever, under the best conditions, 
masks must be cleaned quite often. 
This may be done with a solvent 
such as acetone and a hand-brush 
operation or with one of various 
types of automatic mask washers. 


Screen Process Printing 


The general subject of screen 
process printing has been covered 
in detail by Kosloff (6) and most 
of the general technology is useful 
in decorating plastics. 


Fig. 4—Book-type lip mask for paint- 
ing wide dark stripe around center and 
narrow dark stripe around top of toy 


Courtesy Conforming Matrix Corp. 








Courtesy Prolon Plastics & Gamble-Skogmo, Ine. 
Fig. 5—Freezer door was multi-color 
decorated on second surface with two 
combination lip and plug masks 


The process is used extensively 
for printing both flat and curved 
surfaces on a wide variety of 
molded parts. It is particularly 
adaptable for multi-color decorat- 
ing by successive screening opera- 
tions with a series of different 
screens. It is more economical than 
spraying for decorating elaborate 
designs. In the first place, elaborate 
photographic screens are cheaper 
than elaborate precision spray masks 
and, secondly, there is no need to 
engrave the mold if the design is to 
be screened. On the other hand, 
such designs do not have the depth 
or the appearance of three dimen- 
sions so successful in second surface 
decorating. 

The basic equipment used in 
screen process printing is the screen, 
commonly called the “silk screen,” 
regardless of the fabric used in its 
construction, and the squeegee 
which is used to force paint through 
the design in the screen to the part 
being printed. 

The screen consists of a taut 
woven fabric securely attached to a 
rectangular wooden framework and 
carefully masked with a stencil in 
a manner that will allow paint to 
be pressed through the fabric only 
at areas where the stencil is open. 

Woven silk, nylon, copper, stain- 
less steel, and many other materials 
are used in making blank screens. 
Nylon has replaced silk and is per- 
haps the material most commonly 
used in screens for printing molded 
plastic parts. The mesh of fabrics 
used in screens for such work usu- 
ally varies from 125 to 150. How- 
ever, screens are commonly classi- 
fied by the number classification of 
the fabric used. By this system 
numbers 12, 14, and 16 screens are 
most common. As the numer i 
creases, the mesh of the sere“ be- 
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‘FLASTIC WELDING TORCHES 
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tot pe, ELECTRIC | K-G ELECTRIC K-G GAS 


A COMPLETE LINE TO MEET ALL YOUR WELDING REQUIREMENTS 


The heavy duty HOT JET is 
designed for continuous op- 
eration, Presently being used 
on production machinery for 
sealing, preheating, etc., in 
addition to its customary 
thermoplastic welding and 
fabricating duties. 
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The general purpose K-G (Knap- 
sack Griesheim) torches are 
time proven by their satisfac- 
tory service over the past dec- 
ade. In Germany today there 
are thousands of these torches 
in constant use proof of their 
acceptance among the largest 
users of this process in the 
world today. 

















a Nelco Lacquers surpass any lacquer you've ever used in 


these qualities: 


Superior Coverage with High Gloss 
Quick Drying -Non-Crazing- Excellent Adhesion 


e Polystyrene 
To solve your prob- © Cellulose Acetate 


lems of plastic 


decoration or fin- © Vinyl ; 
ishing, we are your @ Acrylic 


best source for 


these lacquers: ® Cellulose Acetate Butyrate 
® Rubber 


Nelco Lacquers — used and approved by leaders in your 
field — are available in all colors, metallic shades and clear. 





Versatility of application — Spraying - Wiping - Silk Screen 
makes them suiteble for every use. Write for full details. 


Take advantage of our long experience and 
complete laboratory facilities. Send your 
omples for trial-coating. No obligation. 


| Chemical Products <All 


| kine PHILIP ROAD . EAST PROVIDENCE 7. 














PLASTIC 
MARKING 


Stamp Names, Trademarks, etc 
right in your own shop with the 
Precision Built Kingsley Machine 


Simple, easy.to use. No skilled 
operators necessary 


UP TO 1000 
STAMPINGS PER HOUR 


Uniform, clean-cut 
impressions in gold 
or any color 
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comes finer, with a resultant thin- 
ner film of paint on the printed part. 
Thin films give better detail but may 
result in poor hiding. 

Design Printing: For design print- 
ing, a stencil must be added to the 
blank screen. This may be accom- 
plished by several methods. How- 
ever, simple water-adhering film 
and photographic stencils are gen- 
erally used in screens for printing 
molded parts. Sheet stock designed 
for water-adhering film stencils is 
available from The Craftint Mfg. 
Co., Cleveland, Ohio, and other sup- 
pliers. {t consists of a water-soluble 
film backed with a thin sheet of 
plastic or specially prepared paper. 

Cutting of designs takes some ex- 
perience and for best results a good 
set of tools including specially de- 
signed cutting instruments, marking 
devices, and a compass are required. 
For cutting, the stencil should be 
placed on a smooth hard surface 
with the water soluble film up. The 
design is cut into the water soluble 
film, taking care to cut completely 
through in order that the cut area 
can be lifted from the backing. At 
the same time care must be taken 


to avoid cutting the plastic backing. 

It is general practice to cut lines 
past corners in order to make them 
sharp and to avoid uncut points that 
may hang. When cutting is com- 
pleted and the cut-out removed from 
the backing, the film is ready for 
transfer to the blank screen. 

The blank screen should be 
cleaned thoroughly with detergent 
if it is an organic fabric and with a 
degreasing solution if it is a metal 
fabric. The screen fabric is then 
moistened with water and the screen 
placed over the cut stencil so as to 
get contact over the entire uncut 
area. A wet cloth should be used to 
thoroughly wet a 10 to 15 in. square 
area of the screen and followed with 
a soft dry cloth to remove excess 
moisture and to press the screen 
into the water-adhering film. This 
procedure is repeated until all of the 
screen is covered. The prescribed 
drying time should then be allowed 
and the backing carefully removed. 

Photographic screens are used ex- 
tensively and are particularly desir- 
able for intricate designs. Essentially 
the process is quite similar to print- 
ing a snapshot from a negative. The 





commonly used posit 
called “carbon tissue” =. } consists 
of pigmented gelation er, sion, or a 
similar colloidal film supported by 
a backing such as flexible plastic. 
Applying the Paint: Th- squeegee 
is a tool used to force paint through 
the design area of a screen in the 
painting operation. It is made of 
solvent resistant material and js 
equipped with a handle for hand 
operation or with a holding device 
in machine operation. Squeegees 
are usually about 0.25 to 0.50 in 
thick and for good printing the 
working corners must be kept sharp 
by sanding the bottom or working 
end. A small vertical jig with a slot 
about as wide as the thickness of 
the squeegee and with fine sand- 
paper in the bottom is useful for 
this operation. Squeegees must be 
kept clean and it is desirable to have 
a different one for each color. For a 
particular operation, the squeegee 
should be slightly shorter than the 
inside of the screen frame to allow 
ease of operation but it should al- 
ways be long enough to cover the 
entire design in one stroke. 
Much of the screen process print- 


film jig 





Whether your spray requirements call for 
plastic coatings or coatings for plastics, look 








to DeVilbiss for a complete line of spray 
equipment, technical experience, and research 
facilities. DeVilbiss engineers will be glad to 


analyze your coating problems. 


Write: The DeVilbiss Company 
290 Phillips Ave., Toledo, Ohio 


THE DeVILBISS COMPANY, Toledo, Ohio 


Barrie, Ontario 


Santa Clara, Calif. «+ 


. London, England 


Branch Offices in Principal Cities 





New Catalyst Spray Gun—typical of 
DeVilbiss quality spray equipment 








® Spray Guns, all types 


® Spray Booths, dry and 
water-wash 


® Air Compressors, 4% to15h.p. 
® Hose and Connections 
® Air and Fiuid Regulators 


® Paint Heaters and Material 
Tanks 


® Respirators and Hoods 
® Complete Finishing 
Systems 








Spray Guns 
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Spray Booths 





Air Compressors 
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Hose and 
Connections 


FOR BETTER SERVICE, BUY 
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Fig. 6—Silk screen process printing 
unit designed for manual operation 


ing on molded plastic parts is done 
by hand, using a set-up such as that 
shown in Fig. 6. The flat plastic part 
is placed under the screen, in regis- 
ter, and the screen adjusted for a 
clearance of approximately 0.125 
inch. This clearance serves the pur- 
pose of allowing a line contact as 
the squeegee is pulled across the 
screen under pressure in the print- 
ing operation. Accordingly, the 
clearance will vary with the size 
and tautness of the screen. 

With the screen in position over 
a plastic part and a supply of paint 
on the screen behind the design the 
operation is set to go. The operator 
takes the squeegee firmly, prefera- 
bly in both hands, and dips it into 
the paint, leaving a small amount 
in front of the squeegee along its 
entire length. It is then pulled for- 
ward over the design with an even 
stroke and enough pressure to make 
a line contact with the plastic part 
as it moves. The squeegee is re- 


turned to the back, the screen 
lifted, and the printed part removed. 
Good screening paints or inks are 
available for use on_ practically 
every type of plastic including 
treated polyethylene. Paint must be 
selected however, for the particu- 
ar job and for the plastic to be 
decorated. Generally speaking, lac- 
quers more desirable than en- 
amels printing thermoplastics as 
Was tl ase with spray finishing. 
Enam ire generally more desir- 
able than lacquers for thermosets. 
Son olded plastics parts are 
Decorating Molded Plastics 









Decorate or Print 


DIRECTLY ON YOUR PRODUCT 
ww AND SAVE! 


Decorating & Marking Equipment 


OVER 40 STANDARD MODELS TO CHOOSE FROM 
in America’s Largest and Most Complete Selection 


There's an Apex machine that can mark, 
label or decorate directly on your prod- 
uct, no matter the size or shape. Any- 
thing that can be printed on paper can 
be printed by an Apex. No item is too 
large or small . . . no run too long or 
too short. Apex eliminates label inven- 
tory problems, gives you unmatched 
versatility and relief from production 
headaches. Get all the facts today. 


1, 2 or more col- 
ors in perfect reg- 
ister 








COMPLETE 
MARKING SUPPLIES 


INKS—for all materials 
in all colors 


automatic or hand 
feed machines. 


rapid changeover 


TYPE—for printing or 
stamping also 
OFFSET TYPE 
(direct reading) 


STAMPING FOIL 


inexpensive plates 


permanent inks in 
all colors. 














7. Ong, iy i Ome On O) Iv cay, a am 
14-13 118th STREET COLLEGE POINT 56, N. ¥ 
Largest and Oldest Mfr. of Multicolor Ink 


Printing and Hot Stamping Machines 











Coatings 
for 
plastics 


tO) 4 od > 
FOR EXTRUDED TYPE PLASTICS 


PLASTIPLEX 
INJECTED MOLDED PLASTICS 


METALPLEX 
COATINGS USED IN CONJUNCTION WITH 
METALLIZING ALL TYPES OF SURFACES 


FOR 


SULLIVAN 
CHEMICALS 
DIVISION 


SULLIVAN VARNISH COMPANY 
CHICAGO 22 ILLINOIS 


DIVISION OF 
420 NORTH HART STREET 
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Specify KENSOL... 
.. . for the best in 
Roll Leaf Stamping Equipment 


Kensol 35T 
e HOT STAMPS ITEMS UP TO 3 INCHES THICK 


INCHES 


FOR SLOW SLIDING TABLE 
AVAILABLE WITH KENSOL 20 TURNTABLE 





Kensol 100 


e HOT STAMPS ITEMS UP TO 24 INCHES THICK 


e STANDARD IMPRESSION AREA 4 x 8 INCHES. 
OVERSIZED AREAS AVAILABLE UP TO 6 x 12 
INCHES 


@ AVAILABLE WITH AIR-OPERATED SLIDING TABLE 
(AS SHOWN) OR HAND OPERATED SLIDING TABLE 
(AS ON THE ABOVE 35T) 





Compare these features 


e AIR OPERATION, ADJUSTABLE ELECTRIC DWELL-TIMER AND THERMOSTATIC HEAT CONTROL ELIMINATE 
NEED FOR SKILLED OPERATOR. 


AUTOMATICALLY COMPENSATES FOR THICKNESS VARIATIONS IN A RUN. 

DOUBLE TOGGLE HEAD ACTION DEVELOPS HIGHER PRESSURES. 

CAST IRON FRAME CONSTRUCTION REDUCES “SPRING” UNDER HIGH PRESSURE. 

SPECIAL OVERSIZED HEADS AND AIR-OPERATED ROLL LEAF ATTACHMENTS AVAILABLE FOR LARGE, 
SPREAD-OUT MARKING. 

e KENSOL 57 INK PRINTING ATTACHMENT AVAILABLE. WILL FIT ANY KENSOL PRESS. 


Write for additional information 


OLSENMARK 


124-132 WHITE STREET NEW YORK 13, N. Y. 
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e STANDARD IMPRESSION AREA 4 x 8 INCHES. 
OVERSIZED AREAS AVAILABLE UP T0 6 x 12 


e HEAD STROKE—3 INCHES. ELIMINATES NEED 


ATTACHMENT FOR HIGHER PRODUCTION RATES 





screened by automatic semi-au- 
tomatic set-ups when volume pro. 
duction is required. This i: particu. 
larly true of parts such as bottles 
and containers which often have 
curved surfaces. Flat shecis of plas- 
tic may be screened out of register 
and subsequently vacuum formed 
or molded to give designs that are 
in register. The cellulose acetate 
butyrate sign shown in Fig. 7 Was 
decorated and formed by this 
method. Elaborate automatic and 
semi-automatic machines are ayail- 
able for screening such flat sheets 


Dip Coating 


Dip coating is economical and js 
used widely in decorating novelties, 
toys, and other objects that require 
only one color and are so designed 
that excess paint will drain off with- 
out being trapped. From the stand- 
point of appearance, dipping gives 
a very uniform paint film but it 
should be noted that rapid produc- 
tion prohibits application of uniform 
paint thickness. If parts are with- 
drawn from the dip tank at a rate 
faster than they drain, the film will 
be thicker at the bottom and excess 
paint will remain on the bottom 
edge as a line or tear. Such tears 
may be removed by spinning the 
part or by hand wiping at some ex- 
tra cost. For large scale production 
it may be desirable to remove parts 
slowly for better drainage. 

When pigmented paints are used, 
some method of agitation must be 
arranged to assure uniformity of the 
mixture. This may be accomplished 
by pumping material from the bot- 
tom to a point just beneath the top 
surface of the paint mixture or it 
may be done with a mechanical agi- 
tator as long as air bubbles are 
avoided. 

The solvent system of dip finish- 


Fig. 7—Butyrate sheet was decorated 


in distortion and then vacuum formed 


Courtesy Eastman Chemical Products, Inc., Welch 
Grape Juice Co., inc., & Sunkist Growers 
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adjusted to allow good 


ing mus at ‘ 

flow out end drain without sagging. 
The gel {'me and film thickness may 
be controlled somewhat by use of 
low be solvents which serve to 
reduce viscosity of the paint in 
the dil 1k but evaporate rather 
rapidly application. Paint in dip 
tanks ! lose solvent with a re- 
sultant increase in viscosity. This 
can be rected by the addition of 


make-up thinner. 

Parts may be dipped singly, by 
hand, or by jigs that hold several 
parts. If they are withdrawn more 
rapidly than they drain, a drain 
board must be provided to catch 
drippings. Chain conveyor installa- 
tions are used for large scale pro- 
duction 


Roller Coating 


Small raised areas such as letters, 
figures, and designs may be deco- 
rated with paint by roller coating. 
This method is particularly useful 
in many cases as an alternate for 
hot stamping. It has an advantage 
over spray coating for such opera- 
tions in that simple loose fitting 
block masks may be used or the 
part may be rolled without a mask. 
For best results the raised areas 
should have smooth flat surfaces and 
all points to be roller coated in one 
operation should be in one plane or 
at least be in a smooth arc. The 
edges and corners should be sharp 
for good detail. 

The paint must have good adhe- 
sion since many raised areas are 
subject to wear in use. The solvent 
system must be balanced to allow 
flow out but the film must gel or 
become immobile before it has a 
chance to run off the raised area. 

In general, enamels and varnishes 
pick up and transfer better than 
lacquers and they have the advan- 
tage of remaining unchanged on the 
plate for a longer time than lac- 
quers. On the other hand, certain 
lacquers have better adhesion than 
enamels to such plastics as polysty- 
rene and can be rolled quite suc- 
cessfully if the operation is per- 
formed rapidly. When lacquers show 
signs of drying on the roll or on the 
plate, they can be recovered by the 
addition of a prescribed thinner. 

Hand rolls are commonly used for 
short runs and for areas that can- 
not be rolled by machine. A small 
amount of paint is placed on a flat 
surface such as glass and the roll 
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it’s PEERLESS for 
Quality and Economy 


MANUFACTURE... when roll leaf is part of your product. 
Dials, Gauges, Rulers, etc. must be marked clearly and 
permanently. The Peerless Process of Roll Leaf Marking 
provides an easy, economical method. 


IDENTIFICATION ... speed up assembly operation... 
avoid mistakes. 
Small or large plastic parts and products, wiring, perfor- 
ated panels, numbered and lettered diagrams, etc. lend 
themselves to Peerless Roll Leaf Marking. 


LABELLING .. . lifetime protection for your trade name. 
A Peerless Roll Leaf ‘‘label’’ does not wear or rub off eas- 
ily because it is engraved into the surface of the material, 
forming a permanent, integral part of the product. 


DECORATION ... add distinction and buy-appeal to your 
producf. 
Monochrome or multicolor designs may be faithfully and 
permanently reproduced by the Peerless Process of Roll 
Leaf Marking. Submit your problem to us. 


The Peerless Process of Roll Leaf Marking produces engraved and embossed 
results at printing speeds, in a wide range of colors including gold and 
silver. Peerless manufactures its own marking machinery to meet your plant 
requirements. Write for a free useful sample of Peerless Roll Leaf Marking 
and a copy of Peerless Folder PL54. 


PEERLESS ROLL LEAF 
COMPANY, INC. 


4511-4513 New York Ave., @ Union City, N. J. 
BRANCH OFFICES: 


BOSTON @ CHICAGO @ Peerless Roll Leaf Division @ GANE BROS. & LANE, INC. 7% od rr 
my N 


REPRESENTATIVES: 
ST. LOUIS @ LOS ANGELES @ SAN FRANCISCO @ LOUISVILLE @ MONTREAL @ LONDON, ENG. 


NM Amy 
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the ‘Dodge ; insert 


Ends molded-in insert trouble 


The “DODGE” expanding insert is being used effectively in 
products ranging in size from the largest of television cabinets 
to the smallest of precision switches. 


the “Dodge i insert 


Prevents 


e floating inserts e height tolerance difficulties 


e crushing of inserts e breaking of mold insert pins 


e retapping threads e cracking around inserts 


The “DODGE” expanding insert can be placed by hand or ma- 
chine fed into drilled or molded holes—expanded with its own 
locked-in expanding spreader—in less time than most regular 
molded-in inserts can be placed upon the mold pin. In thus 
reducing “open press” time the “DODGE” insert is a valuable 
labor and money saver. 


Since the “DODGE” expanding insert is a stock item with our 
company, the constant search for quotations and delivery, plus 
inspection, of the regular molded-in type of insert is eliminated. 
You know the quality, you know where to get them and you 
know you can get them upon the assignment of an order num- 
ber. In fact—we carry your inventory for you. 


Drop us a line—and we’ll be glad to send you literature, samples 
and our price schedule. 


Our Standard stock sizes are: 


Size O.D. Length 
4-40 5h a” 1 ‘a 
5-40 %, 6. y 6” 

f LA bf dd 
6-32 x 6 “16 
8-32 Tho” 3,” 
10-32 y” 6” 


Special sizes can be ordered. 


THE PHELPS MANUFACTURING CO. 


Box 542, Westport, Conn. 


Telephone CApital 7-6182 























is coated by rolling it back and 
forth in the paint. The c. ited roller 
is then moved back and 


forth Over 
the raised area to transfer the paint 
Automatic roller coating machines 


are available for handling large 
runs but must be adapted to the 
particular job. 


Fill-in Marking 

Depressed letters, figures, and de- 
signs on either the first or second 
surface of plastic may be easily and 
rapidly filled by the spray -and-wipe 
method. A single depression or a 
series of depressions may be filled 
by spray coating the general area 
without a mask, or spray coating .a 
restricted area around the depres- 
sions with a loose fitting block mask. 
The job is completed by buffing or 


US eee 
Courtesy Logo, Inc 


Fig. 8—In fill-in marking method, ex- 
cess paint is hand-wiped from the parts 


wiping the excess paint from the 
area surrounding the depressions. 
The wiping operation may be per- 
formed by hand as in Fig. 8 or it can 
be accomplished with an automatic 
machine. 

In the automatic set-up, parts are 
secured in a cup-like jig and raised 
by an air lift for wiping. The shaft 
holding the parts rotates, thus wip- 
ing the part on the cloth as pres- 
sure is exerted by the opposing cush- 


ioned jig. 

Enamels must be removed before 
they cure and it is desirab’ that 
lacquers be wiped before they are 
completely dry. Since regula” lac- 


> by 


) re- 


quers and enamels are st! 
nature, it is always necessa'’ 
move the last traces with a ‘ven 
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FINISHING 
- COMPOSITIONS 
_ FOR PLASTICS 


lea Co positions are used throughout the world for finish- 
only plastics but metals and wood. They are 






ing 

blende { of the highest quality materials to give the user the 
best n on his finishing dollar. 

LEAROK... 


industry's ‘‘no free grease’’ composition. 
Widely used on plastics for coloring the 
finished surfaces. Plastics producers rec- 
ommend its use by converters and fin- 
ishers. Obtainable in tints to match color 
of plastics. Doesn't pack up. 


LEA COMPOUND ... 


industry's greaseless composition used 
generally to remove flash. Wide range 
in abrasives. 


LEA LIQUABRADE ... 
industry's liquid abrading composition, 
applicable to any plastic material for art 
and color operations. 


THE LEA MANUFACTURING CO., WATERBURY, CONN. 


Lea-Michigan, Inc. Detroit 

lea Mfg. Co. of Canada Toronto 

Long Island City 1, N. Y. 
Buxton, England 


Lea-Ronal, Inc. 
Lea of England 
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So simple to engrave Gravoflex. Lettering will 2 
stand out permanently on contrasting background. 
No paint needed. 


10,000 Engravographs in use for engraving on 
metals and plastics. Only the Engravograph has 
these patented features:. 


© Adjustable for 15 ratios. « Self-centering holding vise. 
* Automatic depth regulator. © Adjustable copy holders. 


Send for booklets 
Engravograph Booklet IM-20 * Gravoflex Booklet G-20 


NEW HERMES ENGRAVING MACHINE COR 














here's always a lively market for used plastics 


processing equipment. One of the prime movers 
of this “second hand—first quality” machinery is the 


Classified Advertising Department of Modern Plastics. 


“Classified” rates, for either buyers or sellers, are 
very reasonable. For complete information and rates, 
write to us, or refer to the “classified” section itself, 


in any issue of MopERN PLASTICS. 
Classified Advertising Department 


MODERN PLASTICS 


575 Madison Avenue New York 22, N.Y. 





TUNGSTEN 
FILAMENTS 


Heater Coils SINGLE 


STRAND 
Starter Coils STRANDED 
Resistor Coils shesene 
EI , c C , from 
ectronic Coils 
Eee . 0005 
Projection Coils a 


Metallizing Coils 250" 
Cathode Ray Coils ' 
Fluorescent Coils 


Incandescent Coils 


New automatic machinery increases production, 
assures higher uniform quality at considerably lower 
costs! If you use filaments or stranded cable, ask for 
samples and quotations. 


MICRO-Wire STRANDING COMPANY 


131 Park Place Passaic 2, N. J. 
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SCIENTIFIC COMBINATION of 


EQUIPMENT 


COMPOUNDS 
SUPPLIES 
and TECHNIQUES 


For 
Finishing Plastics 


BETTER—-FASTER—-AT LESS COST 


Newest Tumb-L-Matic development— 
a no-wax super finishing compound! 
This process brings up the high lustre 
of the plastic itself . . . eliminates film 
deposit . . . withstands many washings 
. .. reduces final clean-up. It’s part of 
a complete line of automatic processes 
that will finish your parts faster, at 
lower costs than you'd believe possible! 


PROVE !T—Without Cost To You 
Send us a sample of your product. Our 
engineers will analyze it, recommend 
the specific process best suited for it, 
and give you complete production data 
—FREE. Information on Thumb-L- 
Matic’s complete line of equipment, 
compounds and supplies upon request. 


TUMB -L-MATIC, Inc. 


4510 BULLARD AVENUE * NEW YORK 70, N. Y. 
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which does not attack the plastic. 
Spray-and-wipe finishes must be 
formulated to avoid etching the 
plastic. In the case of second sur- 
face decorating, etch will show up 
against the color subsequently ap- 
plied over the area; and will mar 
the appearance in the case of first 
surface decorating, particularly if 
the area surrounding the fill-in is 
not painted. 

“Dry-wipe” formulations are gen- 
erally more desirable than regular 
lacquers and enamels for spray- 
and-wipe fill-in. These highly pig- 
mented materials are easy to use 
and may be wiped or buffed with- 
out a solvent over a period of time 
ranging from about 20 min. to sev- 
eral hours after spraying. Generally 
these materials have poor gloss as 
a result of the very high pigmenta- 
tion and it takes them several days 
to reach maximum hardness. They 
can be packed or further decorated 
almost immediately after the buffing 
operation. 

If parts are to be decorated by 
the spray-and-wipe method, the de- 
pressions must be rather deep and 
narrow to avoid complete removal 
of the paint in the wiping or buffing 
operation. 


Roll-Leaf Hot-Stamping 


Molded plastic parts may be deco- 
rated rapidly and economically by 
roll-leaf hot-stamping. The process 
is particularly good for relatively 
small letters, figures, and designs, 
and may be used for reasonably 
large areas if parts are properly de- 
signed. 

Roll-leaf consists of a flexible rib- 
bon of paper, cellophane, cellulose 
acetate, or similar sheet stock with 
a colored coating on one side. The 
hot-stamping process consists of 
transferring this coating from the 
flexible backing to the molded plas- 
tic part by pressure and heat. 

Roll-leaf is supplied in a wide 
range of both transparent and 
opaque colors, and is available with 
several different types of coatings 
formulated for adhesion to various 
kinds of plastics. Hot stamping 
equipment varies from the manu- 
ually operated press to the com- 
pletely automatic set-up. 

The plastics part is nested firmly 
in or on a jig under the head of the 
press, and the roll-leaf, fed under 
the head of the press, is brought 
into pressure contact with the plas- 






tic by an electrically hesog die in 
the press head. Contact i; held for 
a dwell time sufficient to soften the 
coating and transfer it to the plastic 
surface where it is bonded by the 
heat and pressure. Contact is then 
broken and the stamped part re. 
moved for further processing or 
packing. No drying operations are 
required. 

Hot stamping introduces rather 
severe stresses into plastics parts 
and it may be desirable to anneal 
such parts before decorating them 
further with paint or before putting 
them into use. 

There are several methods of hot 
stamping, some of which are coy- 
ered by patents. Brass or steel dies 
may be used to stamp letters, fig- 
ures, and designs on_ perfectly 
smooth surfaces as well as into de- 
pressions and on raised areas. Un- 
der pressure and heat these dies 
may indent the plastic as it is 
stamped. However, such indenta- 
tions are not sufficient to give the 
accepted three dimensional effect in 
second surface decoration. Electri- 
cally heated silicone rubber pads or 
blocks may be used to bring the 
ribbon into pressure contact with 
raised areas on the plastic surface, 
thus transferring the coating with 
a clean break at the sharp edges 
of the raised areas. 

Hot stamping works most satis- 
factorily when parts are designed 
for decoration by the process. With- 
in limits, curved surfaces and angles 
may be stamped. If the curvatures 
and angles are too great there will 
be slippage of simple dies causing 
irregular markings. Large areas 
must be relatively free of sink 
marks and other irregularities in 
order that stamping be as accurate 
and clean as possible. 


Clean-up and Inspection 


Clean-up and inspection are im- 
portant last steps in the decorating 
process. The amount and type o 
cleaning required depends on the 
type of part decorated and the type 
of decoration used. For example, 


clear parts that have been spray- 
decorated on the second surface may 
have a collection of paint over- 
spray on the first surface that can 


be removed by wiping the entire 
area with a solvent that does no! 
attack the plastic. For most lastic 
surfaces this is a simple operation 
when lacquers are used. Fever, 
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must ! moved before it sets or ANeY Ca eget 
cures. h a wiping operation ruptio 
(Fig. 9) will remove other surface a : 
contan ts including dust. Anti- ————E 
static a ee ee YOUR SPRAY MASK FINISHING PROB- 
cleanit lvent and at the same 
. th LEM FROM BLUE PRINT TO COMPLETE 
time 1 > the static charge on the 
ind it f PRODUCTION TOOLING... We Serve 
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dust ¢ tion in shipment and fu- in the Following Capacity: 
wre ul - Consultants for proper parts design to 
The unt and type of inspec- achieve lower cost and peak efficiency in 
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and a : tistical study of the opera- Engineers for the most modern meth- 
tion. A sufficient number of parts ods of production spray mask painting 


: Conveyorized finishing line with various parts, 
techniques. masks and jigs. 


Designers of spray masks, jigs, and fix- 
tures, mechanical and air-operated. icsieatien chews 6 very dell- 
cate spray mask incorporating 

over 100 individual sus- 

pended characters on 
.040 diameter music 
wire bridges. 


Manufacturers of nickel electro-formed 
spray masks, jigs, and fixtures. 









Spray Mask with a simple 
mechanical clamp attached in- 
corporating (7) individual 
spring loaded pressure points. 











Thierica Studio 


902 CLANCY AVENUE 
GRAND RAPIDS 5, MICH. 
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Courtesy Felsenthal & Sons 
Fig. 9—Cleaning and inspection of 
decorated molded plastics parts 
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MOST MODERN FACILITIES 


Sepanski and Associates } 


902 CLANCY AVENUE 
GRAND RAPIDS 5, MICHIGAN 





should be inspected to assure ship- 
ment of parts that will meet the 
customer’s specifications. Inspection 
of decoration should include a 
visual check for craze lines, etched 
surfaces, color of decoration, gloss 
of finish, coverage, and general ap- 
pearance. 


A complete line of automatic equip- 
ment for your finishing requirements 
— Automatic Spray Mask Painting 
Equipment — Automatic Spray 
Mask Washing Equipment. Air op- 
erated for greater efficiency and 
flexibility of arrangement in your 
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Farrel-Birmingham Company, “ 705 
Hobbs Manufacturing Co. ... . 8% 
WIRE INSULATING ASSE‘ — 
Continental Machinery Co., In . 80 
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Every Impco plasti . ae bi 
(4 to 6 ounces) y Impco plastic molding machine is an in 


dividual combination of unique arrangements—the 
result of a continuous effort by Impco engineers to 
develop equipment capable of performances far 
beyond the scope of conventional machines. It will 
pay you fo investigate not only these performances 
which mean more salable products for you, but also 
the “plus values” you get with an Impco. One of 
these ‘‘plus values’’ is Service—the kind of service MO 


TEM 


you must have to maintain a top competitive the 
position. aff 


IMPROVED 


MACHINERY INC. 
Nashua, New Hampshire 


per 
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bile temperature contro! unit 
functioning in leading plastics 
plants frorh coast to coast. Ready 
to operate when connected to 
electricity, water, and drain. 


MODEL 69031 
TRIPLE TEMPERATURE CONTROL UNIT 
This unit was specially designed for use 
in the manufacture of plestic sheet. It pro- 
vides accurate temperature control for 
molds and rolls with provision for tem- 
peratures up to 240° F. } rolls in the plastic industry. Their high 


Pre-engineered to the job! 


Sterlco units take the guesswork out of 


temperature control on molds, frames, and 


degree of sensitivity and accurate, auto- 
matic modulating control assures faster - 


prodyction and less rejects. 


Sterlco engineers are thoroughly acquainted 
with the procedures and problems of plas- 
tics production temperature control. This 
valuable experience is available to you... 


write us today. 





MODEL 7000 — COOLING AND CIRCULATING 








UNIT — Where cooling only is required. This unit 
accurately and automatically does the work with- 
out any guesswork ond without wasteful ‘on and 
off’ valves. Same operating features as Models 
6002, 6003, and 6012 but without provision for 
heating. Excellent for use at sprue section of 
large molds. 








MODEL 6007 — HIGH 
TEMPERATURE DUAL OIL CIRCULATING UNIT 
The Model 6007 assures accurate control from 
100°-650° F. The Model 6007 is a dual unit, 
affording interchangeable double capacity for all 
Spplications where steady, accurate high tem- 
Perature control is necessary. 

_ REPRESENTATIVES IN 
MANUFACTURERS PRINCIPAL CITIES 
OF 
TEMPERATURE 

NTROL 


. ' IPMENT 


since 1916 






INDUSTRIAL CONTROL DIVISION 


STERLING, INC. ®% 3% 


3736 N. Holton St., 


MODEL 6003 — A compact DUAL unit de- 
signed for permanent installations. (Con be 
equipped witth casters.) Requires approxi- 
mately 50 % less floor space than Model 6002 
with same capacities. 


MODEL 6012 — A compact, efficient, SINGLE 
unit designed to do the typical Sterico job of 
temperature control where a single stabilized 
temperature is adequate. Can be combined 
with Sterico Model 6002 and 6003 Dual units 
where more thantwo temperatures are required. 


“hese Stertco Units Offer 


“Fast Service’... from a cold start through a full production run, Sterico's high 
degree of sensitivity assures quick warm-up and accurate, automatic temperature 
control for increased production and minimum rejects . . . 


’ 
AWere's why 
Jd Super-sensitive, accurate heating 
Super-fast 9000 watt heating units — 


tontrol with extremely fast reac- 


for quick starts. ei tion time. : 
Small total water capacity — no mf Flexible, modulating cocling con- 
excess thermal carryover either way. ; rol — not.on or off. 


A COMPLETE LINE 


Milwaukee 12, Wisconsin 


Temperature Thermostatic 


Controls Traps Vacuum Pumps 
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; In this production setup, consisting of a Banbury 
mixer installed over an extruder, the material 


BANBURY MIXER mixed in the Banbury drops directly into the ex 
truder. It is then discharged in ribbon form on tc 
a cooling conveyor and carried to a granulator 
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Banbury mixers, widely used in the processing of 
plastics, produce uniformly mixed stocks, reduce 
production cost and eliminate dust and fume haz- 
ards, They are made in a range of standard sizes 
to suit any capacity requirements. 





Farrel-Birmingham extruders can be built for any 
capacity and provide the ideal answer to full utili- 
zation of maximum Banbury output. Extruders, in 
most cases, eliminate all hand milling. In addition, 
stock worked by the screw in a single pass.in an 
extruder chamber is more uniform than that of 
milled stock. 








[APR QVED method of 


producing plastic materials 
in granular form 


The highly efficient processing system 
blueprinted here, has been installed by a 
number of large chemical companies to 
process plastics in preparation for granu- 
lation. 


Operation is from a central control 
panel, and a continuous, even flow of pro- 
duction is maintained at all times by auto- 


matic cycle control of the Banbury mixer, 
with extruder feed regulated to suit the 
cycle. The material is mixed and blended 
in the Banbury, and then delivered in 
chunk form to the extruder, where the 
stock is further worked by screw action 
under close temperature control. An air- 
operated ram in the hopper automatically 
provides constant feed to the screw. A con- 
tinuous strip is extruded from the die head 
through a water bath to a conveyor, where 
the material is further cooled on its way 
to the granulator. 














Another application for this production 


setup is for the reclaiming of vinyl scrap. 
The scrap is mixed and blended in the 
Banbury, then discharged into the ex- 
truder, where it is strained and extruded 
in strip form for subsequent cooling and 
granulation. 


These production units illustrate the 
type of service performed by the Farrel- 
Birmingham engineering planning divi- 
sion, which is staffed by men with great 
experience in the design, application and 
operation of machinery built by the com- 
pany. Two other typical examples are 
shown below—one for vinyl phonograph 
record blanks, and the other for plastic 
film, sheet and coatings. 


If you are thinking of modernizing or 
expanding your facilities, call on Farrel- 
Birmingham engineers early in the plan- 
ning stage. They can help you lay out a 
production unit that will improve effi- 
ciency and cut operating costs. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONNECTICUT 


Plants: Ansonia and Derby, Conn., Buffalo and Rochester, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Akron, Chicago, Fayetteville (N.C.), Los Angeles, Houston. 


-Crmingham 
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TWO OTHER FARREL-BIRMINGHAM MATCHED PRODUCTION UNITS 


The combination of the Banbury mixer, the two 
roll mill and the Farrel-Birmingham ‘'Z’’ calen- 
der has for years been considered “standard 
equipment” for the production of high-quality 
plastic film, sheet and coated fabrics. The sizes 
of these units in relation to one another are es- 
tablished by the type of production, with co- 
Pacities calculated to permit a continuous and 
balanced production flow. 


] BANBURY MIXER 


WINDER 
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INDIVIDUAL INSTALLATIONS 





ROBBIN S|, 


fhe latest development in 






@ CHROME HAUL-OFF ROLLS, 
@ TRAVELING AUTOMATIC SHEAR, 
@ AND AUTOMATIC STACKER 

IN ONE COMBINATION UNIT 


This newest Robbins combination is being used for production of top 
quality sheeting and laminating. Units of the combination mount on 
base rails, and are equipped with ball-bearing rollers for easy movement. 
Both bottom and top chrome haul-off rolls are adjustable. Laminating 
rolls can be set in most practical position for any specific operation. 
Height of units can be varied according to type of base specified. Heat 
exchanger and electrical controls are also available for specific require- 
ments. Variable speeds on all units, Used with other Robbins individual 
units or special attachments, this latest Robbins combination has the 
flexibility to meet your requirements. Robbins dies and haul-off equipment 
can be used with practically all makes of extruders now on the market. 


ROBBINS AUTOMATIC SHEAR—The latest 
development in sheet cut-off equipment. 
Electronic controls maintain uniform 
speed of the shear carriage which 1s 
synchronized with haul-off rolls and 
laminating rolls. Shear can be adjusted 
to any length cut desired and exact di 
mensions are maintained by photo 
electric cell. Automatic scrap cur-oft 
control cuts sheeting into 3” strips 
Tension rolls and shear are powered so 
that proper tension is maintained at 
haul-off rolls with compensation [0 
shrinkage. Trim or slitting knives are 
easily attached to shear. Shear can b¢ 
used in combination with any Rot 

two-roll or three-roll sheeting ha 

unit or adaptable to your pr 


SEE ROBBINS FOR LATEST DEVELOPMENT IN RIGID VINYL SHEETING DIES. 








ROBBINS SHEETING DIE—Suitable for 





extending high impact Styrene, Ac- 
rylic, Cellulose Acetate, Butyrate, 
and Polyethylene. Available in widths 
from 12” to 60" with gauge range of 
010” to .190". Two sets of die lips, 
and heaters in three separate zones 
Interior parts highly polished and 
chrome plated 











ROBBINS ROLLER CONVEYOR—This 
handy set of conveyor rolls is avail- 
able in 3 ft. lengths and as wide as 
required. Can be attached between 
haul-off units and shear. Frame pre- 
drilled for quick, easy mounting. 





equipment. 


ROBBINS SHEET STACKING UNIT 
justable to handle sheet 1’ to 8’ long 
up to 48” wide. Stacker is mounte 
base rail in combination with other u 
Wind-up equipment for sheeting 
available from Robbins. 
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now shipping 


plastic sheeting equipment 


























ROBBINS THREE-ROLL SHEETING HAUL-OFF—This complete unit has 
three super-finished, chrome plated haul-off rolls and two rubber- 
covered tension rolls for a impact Polystyrene, Acrylic, Cellulose 
Acetate, Butyrate and Polyethylene. Rolls are controlled - variable 
speed drive, through heavy- p tat worm gear. Rolls jacketed for 


cooling or heating with water, steam or oil. Top chrome roll is 
adjustable. Can be used in combination with shear and stacking 
unit, or with wind-up equipment. 


ROBBINS TWO-ROLL SHEETING HAUL-OFF — Designed to accom- 
modate Acrylic, Cellulose Acetate, Butyrate, Polyethylene and 
Vinyls. Unit complete with two super-finished, chrome plated 
haul-off rolls and two rubber-covered tension rolls. Each set of 
rolls driven by a heavy-duty worm gear. Roll speed adjustable to 
speed of extruder. Rolls jacketed for cooling or heating with water, 
steam or oil. Can be used in combination with shear and stacking 
unit, or with wind-up equipment. 








ROBBINS PLASTIC PIPE 
TAKE-OFF EQUIPMENT 


ROBBINS has a background of experience in all 
phases of plastic pipe production. Ofte pipe dies 
for producing Polyethylene, Butyrate and rigid 
Vinyl pipe are available in ranges from %" to 6" 
dia. Other equipment (not shown) are ROBBINS 
Automatic Cut-Off Saw and conventional-type 
conveyors. 









ROBBINS PIPE PULL-OFF UNIT—Equipped with 
four motor-driven concave rubber rolls, 
adjustable for 4%" to 6” dia. pipe. Model also 
available for pipe 6” to 15” Es (not shown). 
Variable drive allows speeds up to 126 feet 
per minute. Remote control synchronizes 
ull-off with extruder. Adjustable in height 
etween 36" and 44” from floor to center 
line of pipe. 


ROBBINS PIPE COILING UNIT—Equipped with 
two reels, adjustable in diameter and width 
to accommodate %" to 2” pipe. Powered 
through variable drive for speeds up to 100 ft. 
per minute. Remote control synchronizes unit 
to speed of pipe pull-off unit. 


Consult ROBBINS Technical Service for help on your 
plastic extrusion problems. No obligation, of 


course. We specialize in the design and manu- 
facture of shop-tested dies, heavy duty equipment and 
accessories. Write or phone today. 


ROBBINS REFRIGERATED WATER TANK—This closed sys- 
tem recirculates the same volume of water at tempera- 
tures as low as 40° F—eliminating permanent water 
connections. Can be furnished in dimensions to your 
specifications. All necessary adjustment features built 
into unit. Fixture mountings welded into main tank. 


ROBBINS PLASTIC MACHINERY CORP. 
1430 Mishawaka Street, Elkhart, Indiana 
Phone— Elkhart, 2-4060 
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12 and 16 ounce Injection Molding Machines 


built for TOMORROW’S molding needs! 








Lombard designers looked ahead . . . and built the increased speeds 


Powerful Injection Unif. 


20,000 psi pushes plastic and capacities needed for future plastic molding into the Lombard machines 


into all mold cavities. 


of today! 
Larger die platens, longer mold opening, faster speeds, and greater 
plasticizing capacities put these machines ahead of your present equipment 


. and open possibilities beyond normal limitations for improving methods, 





increasing production, and attaining higher quality of product. 

Advanced Heating Cylin- z P : 

der design gives fast The new production standards already achieved by these machines make 
plasticizing. 


them worthy of your investigation. Basic specifications and equipment are 
described in the Lombard Brochure, Form 5. Send for your copy today. 





Centralized Hydraulic 
Valve Panel. Single panel 
mounts every valve for 


| Injection Molding Division 
ASHLAND, MASSACHUSETTS, U. S. A. 


easy inspection and mini- 
mum maintenance. 
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TECHNICAL DATA 




















a ferrous alloy surfacing of 
exceptional wear resistance and 








f Vahey 306 INDUSTRIAL RESEARCH LABORATORIES 
Cc 
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a non-ferrous alloy surfacing of 961 E. Slauson Avenue, Los Angeles 11, California 
exceptional corrosion resistance 
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COATING AND HANDLING SYSTEMS 
for 

TEXTILES - PAPERS - FILMS - FOILS 












































PLASTISOL COATING SYSTEMS 


The application of high solid vinyls to webs is accom- 
plished with IOI integral coating, fusing and embossing 
systems for producing a multitude of end produ@s. 





ORGANOSOL COATING SYSTEMS 


These IOI systems apply organosol dispersions in 
volatile solvents to webs at high production rates to 
produce artificial leathers, pressure sensitive tapes, book 
cover cloths, etc. 


HYDRASOL COATING SYSTEMS 


For the application of water dispersions of various ' 
resins, such as vinyls, rubbers or neoprenes, to various m= 
webs for such uses as paper backup for tapes, decorative { 


papers or industrial fabrics. 


IMPREGNATION SYSTEMS 


For the continuous saturation and impregnation of one 
or several webs under complete process control using 
polyesters, latices, varnishes and silicones—for many 
important industrial products. 


TEFLON DRYING & SINTERING OVENS 


Batch or continuous operation for all types of teflon 
applications, including web coatings such as glass cloth. 


SILICONE CURING OVENS 


Batch or continuous operation with silicone rubbers or 
resins for molded, extruded or coating applications. 


4 4 






































Write for descriptive literature, specifications 
and complete detailed information 


INDUSTRIAL (. OVENS, INC. 


13817 TRISKETT ROAD CLEVELAND 11, OHIO 
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The Windsor S.H.4 fully auto- 
matic injection moulding ma- 
chine will produce articles in a 








wide range of materials up to 






four ounces. Mould locking 






force 150 tons. A mould safety 






device is incorporated. 











The Windsor S.H.8/10 injection 
moulding machine will produce up to 
12 ounce shots. A 300 ton lock and 
large mould plates ensure a wide pro- 
duction range. 





The Windsor 1044 Autoplas 
Pre-Plasticizer capable of 









moulding up to 44 cubic 
inches (32 ounces C.A.) This 
model retains the features of 
the S.H.8/10 injection mould- 
ing machine, such as platen 
area 29” x 25” and the 25 


H.P. motor drive, whilst giving 














a a trebled capacity. 







LEATHERHEAD 





AD, CHESSINGTON, SURRE GLAND. 


Canadian Representative: 
WILMOD CO. PLASTIC DIVISION 2488 Dufferin Street, Toronto 


_ mann armenia 
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MENT FOR FORMING 


A \ 
designed to cover the complete range of necessary equip- 
aMMING PRESS, WINDSOR’S offer a new market in which PRE 
nic compete. 
fi) coupled with a Variable Roller Take-off producing Extruded Sheet — 
SONAL FORMING MACHINE, which embodies both DRAPE specia 
e, versatile and practical high speed moulding process. 


MACHINERY AND. 
THERMOPLASTI 


ment from the EXTRU§ 
plastics could never bé 
A 48” SHEET DIE off 
ready to be fed to a T 
AND VACUUM techiiiig@ 





The low initial invests t of mould manufacture will open sales advantages for hundreds “a 
of marketable produgt itil now been too expensive to produce by other methods. heigh 
The forming unit, wil amework and supports, power driven in both operations and com- the d 
pletely self-containe@ aval fd and completely automatic push-button operation, occupies minimum 

floor space and canjgaG@e Hy controlled by semi-skilled labour. It produces articles up to 38” x 66” of thi 
with sheet thicknesseaynams 010” to .190” with perfect reproduction from the moulds, which 

because of low preg Sean be made from wood, plaster, phenolic resins, aluminum, etc. = 
% A FURTHE COURSE OF PREPARATION, CAPABLE OF HANDLING a 


ARTICLES @ 90” 





LEATHERHEAD ROAD, CHESSINGTON, SURREY, ENGLAND. 


Canadian Representative: 
WILMOD CO. PLASTIC DIVISION, 2488 Dufferin Street, Toront 
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A WINDSOR 12¢ 
PRE-PLASTICIS 


incorporating a direct 


Ounces Moulded per Shot. 120 oz. Poly- 
st¥ene = 200 cub. in. of plasticised 

ial. 

Pla ing Capacity per Hour. 500 Ibs. 

on Plasticised Material. 1300 


Injection Plunger. 16”. 

njection Plunger. 320 ins./min. 

br Complete Injection Stroke. 3 

Onds = 400 cub. ins./min. 

ing Force. 1150 tons. 

ie Bar Centres. 56” Vert.-48” Horiz. 

Distance between Tie Bars. 4812” Vert.- 
40%” Horiz. 


special design. The lod 
mains constant irrespecti 
height. The mould setting is ve Bie, 
the daylight being adjustable by rotation 


of the tie bar nuts by mechanical means. 














comprises mainly a standard injection 


achieved. 


fittings, etc. 


Maximum Weight of Shot 26 oz. Rigid 
P.V.C. (based on Geon 4700) equiv- 
alent to approximately 36 cub. ins. of 
plasticised material. 

Pressure on Preplasticised Material 
by transfer ram. 27,000 p.s.i. 


Time of Injection for maximum Shot. 
2 seconds. 


Mould Plates. 29” x 29”. 


























Q WINDSOR INJECTION MOU LDING MACHINE, designed primarily for the moulding of 
completely unplasticised P.V.C., but also suitable for other types of thermo- 
plastic materials. The experimental model of this machine was first demon- 


strated at the British Plastics Exhibition in London in June 1955. The unit 


high pressure transfer chamber and an auxiliary twin-screw pre-plasticising 
unit which injects the plasticised material into the transfer chamber. By this 
method the possibility of decomposition of the material is reduced to a 
minimum. Continuous moulding without the cleaning of cylinders can be 


The final machine, although basically the same as the experimental model, will 
have a vertical locking unit for ease of insert loading when moulding pipe 


SPECIFICATION: 


SPECIFICATION: 


Size of Mould Plates. 70” Vert.-62” 
Horiz. 

Mould Opens. 42”. 

Combined Mould Thickness. Max. = 44”. 
Min. = 12”. 

Mould Adjustment. 32”. 

Maximum Daylight. 86”. 

Total Heating. 46 K.W. 

Overall approximate Weight. 60 tons. 

Machine Dimensions—Base. 25’  5’2”. 
(7.77 M. X 1.57 M) 

Fully Extended for Maximum Daylight 
rete Injection Unit Fully retracted. 29’. 
( 

Power Use. 10’ X 4’. (3M. X 1.2 M.). 





moulding machine equipped with a 


Distance between Tie Bars. 1534” 
15%”. 

Tie Bar Centres. 20” x 20”. 

Clamp travel. 16”. 

Minimum Mould Thickness. 12”. 
Clamping Pressure. 450 tons. 

Design arranged for Centre Injectors 
or 8” offset from Centre of Platen. 
H.P. of Motor. 50 approximately. 
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The Windsor R.C.65 twin screw 
variable speed extruder with an 
hourly output of 65 Ibs. plus. An 
automatic feeding device for meter- 
ing plastics material to the screws is 
incorporated. 


The Windsor R.C.100 twin screw extruder is 
a medium capacity machine with a nominal 
output of 100 Ibs. per hour and will produce 
tubes, rods and profile in most of the thermo- 
plastics materials. 












The Windsor R.C.200 triple screw 
extruder, with a nominal output of 
200 Ibs. per hour plus. Particularly 
suitable for pelletising of thermo- 
plastics materials such as polysty- 
rene, elastomeric P.V.C. etc. 


LEATHERHEAD ROAD ESSINGTON, SURREY 


Exclusive Distributors for U.S.A.: F. J. STOKES MACHINE CO. Philadelphia 20, Pennsylvania 
Canadian Representative: WILMOD CO. PLASTIC DIVISION 2488 Dufferin Street, Toronto 
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: 2 . WITH AGILE’S 
De your own fabricating new weLDING KIT 
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AGILIDE SHEET 


Largest sizes available! Thicknesses 
range from 1/16” to 1” and the overall 
size is 48” x 72” and 108”. These sheets 
may be cut to size. 













eee oe PLAST: 


Sineme & 
Rearenene 





AGILIDE ROD 


Largest sizes available! Diameters from 
Y%4" to 1". Standard lengths are 10’ 0”. 
May be cut to any length desired. 











AGILIDE BLOCK 


Largest sizes available! Dimensions 
from 12” x 12” x 1” to 12" x 12” x 4”. 







The Agile Hot Gas Welding Kit is complete for the welding of thermoplastics. 
It includes one Agile Model EHGG-2000 Welding Gun with 4%" diameter nozzle, 
15’ 0” of nitrogen hose, 15’ 0” of flexible rubber covered electric cord. capped 
for 110 volt outlet. A calibrated inert gas flowmeter with 15’ 0” of connecting 
tubing, marking pencils, specially honed trimming knife for plastics. 

A Contour Marker for scribing pipe and tubing for angular cutting and fitting in 
fabricating exhaust systems. A porosity spark tester for testing finished welds 
for voids and cavities. 

Two Books—"Welding of Plastics” and “Plastic Welding Manual,” complete 
books on the welding of polyethylene with charts, tables diagrams and photo- 
graphs for welding and fabricating polyethylene for barriers against corrosion. 
All contained in a fine, durable attractively finished metal tool box with two 
movable trays, secure fastener and sturdy carrying handle. 


AGILENE SHEET 













Largest sheets available. They range in 
size from 1/16” to 1” in thickness and 
the over all size is 48” x 72”. Agilene 


AGILENE Spray Powder is a high 
molecular weight polyethylene in nat- 
ural or pigment colors in standard 25 























sheets are molded from virgin Polyethy- pound containers. 
lene resin, natural or black pigmented, 


and are free from air inclusions. 


AGILENE ROD 


Largest sizes available! Standard di- 
ameter ranges from 42” to 3” and stand- 
ard lengths from 12 to 60 inches. Molded 
from virgin Polyethylene resin, natural 
or black pigmented. 


AGILENE BLOCK 


Largest sizes available! Standard di- 
mensions range from 12” x 12” x 1” to 
12” x 12" x 4” molded from virgin 
Polyethylene resin, natural or black pig- 
mented. Larger sizes also available. 


Send for this Important Literature! 


Literature and brochures on the Hot Gas Welding of Thermoplastics, Spraying 
of Polyethylene, Fabricating and Finishing, Stress Crack Corrosion of Polyethy- 
lene, Welding of Heavy Structural Plastics, are available on request with com- 
plete price list for semi-finished AGILENE and AGILIDE component parts to- 
gether with full equipment. 





Agile Spray Unit for spraying poly- 
ethylene. Unit complete with 15 feet ] 
each air, powder feeder and acety 
lene hose for connection to your air 
compressor and acetylene tank. Hop- 
per holds 10 pounds AGILENE spray 
powder. Ask for bulletin “Spraying” 


MEMBER 
SOCIETY OF 
PLASTICS INDUSTRY 
Reference: See advertisement Section 


7, under Fabricating and 
Finishing. 

















(NON-PLASTICIZED 
(POLYETHYLENE) M POLYVINYLCHLORIDE) 


es 

















Do you get the most from 
your molding machines? 


A free “Reed” mold test will tell 


Do you know whether or not you’re getting the 
maximum possible production on your products? 
Would you like to find out, at no cost or obliga- 
tion, what your molds could produce? Reed- 
Prentice will give them a complete production 
test, on one of the newest “REED” injection 
molding machines. 


Here’s a chance to calculate accurately the in- 
creased production and lower costs you’d enjoy 
using the most advanced machines available 
today. The advantages of the “REEDS”: 


@ Faster cycling time 

@ Lower pressures 

@ Lower temperatures 

e@ Higher plasticizing capacity 


are easily demonstrated under actual operating 
conditions. 


At the completion of the tests, a detailed report 
will be submitted to you. All factors affecting 
the running of your molds are included. To get 
this information without cost, contact your 
nearest Reed-Prentice sales engineer. He will 
arrange for full production testing of your molds 
in our Test Department. 
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For Faster Plasticizing—The NEW “REED- 











SPEED” Heater 


Only the “Reed-Speed” heating cylinder gives 
you: 


@ Faster plasticizing 


@ Quick change-over with a minimum number 
of shots 


e@ Accurate “3-zone” temperature control 

@ New tapered spreader design, which creates 
a mulling action for more thorough plasti- 
cizing 

@ Full surface contacts from ceramic heating 
elements 

@ Lowest costs 

@ Close dimensional control to prevent leakage. 








—- 





175T—4/6 oz. 




















300TA—12/16 oz. 




























175T—4/6 oz. 

High-speed model for automatic 
molding of small items. Fast, posi- 
tive toggle action and high injection 
speed make up to 10 cycles a minute 
possible. 


10D—8 oz. 

Can be equipped with low-pressure 
die closing attachment for fully 
automatic production. 


BO0O0TA—12/16 oz. 

One-piece fabricated steel base gives 
extra strength. Dual hydraulic man- 
ifolds simplify piping, reduce main- 
tenance. 


400T—16/20 oz. 

Central push-button station controls 
movement of die plate and plunger, 
mold adjustment and heating cylin- 
der adjustment. Model combines 
high speed and rugged strength. 


450T—20/24 oz. 
Shots of 24 oz. or more are produced 
by built-in stuffing arrangement. 


600T—32 oz. 

Designed for large area and deep 
draw molding. Has 24” stroke and 
300 sq. in. projected casting area. 











175T- 


10D-8 j 300TA- 400T- 450T- 











r 
Moid clamping 
pressine. ihe 175 275 300 400 — 450 . 600 
Mold clamping stroke | $-8" 10%” 74-12% | 8-14” 16” 24" 
Platen size (WxH) = =§ 22x24m" 21x25” © 29x32%" 38x36” | 45x40” | 54x45” 
; 
Diameter of tie bars 3” 3%" 4” 4%" eg 6” 
Space between bars |13%x13%”" 11%x14%" 15x20%” 23%x23%" 22%x25%"| 26%x30%” 
Rated ‘comin. 2/0 75 125 150 175 200 | 300 
sq. in. : 
Plasticizing capacity, 75 / 100 115 125 135 
ibs. per hour 150 
Dry Cycle time, | 
seoneils 6 | 12 10 14 18.6 32 


s 














600T—32 oz. 


























AMERICAN 
REPRESENTATIVES 


CANADIAN 
REPRESENTATIVE 


BRANCH OFFICES 


Worcester 4, Massachusetts 
Affiliate of Package Machinery Company 


Minneapolis . . . Chas. W. Stone Co. 


Houston . . . Steel & Machine Tool Sales Co. 
Seattle & Spokane . . . Star Machinery Co. 


Barker Industrial Equipment, Ltd., 3803 Dundas 
Street, West, Toronto 9, Ont., Canada 


NEW YORK © CLEVELAND * CHICAGO + BUFFALO 


DETROIT * KANSAS CITY © LOS ANGELES 
MAIN OFFICE —WORCESTER 4, MASS. 
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CuMBERLAND 





Plastics Size-Reduction Machinery 


Cumberland “Stair-Step” Dicing Machines 


For dicing the full range of 
thermoplastic materials. 

Cubes 1/16” to 1/2” pro- 
duced from plastic sheet or rib- 
bon stock. Pellet sizes altered 
merely by changing knives. 
Cubing is done in one severing 
operation with rotor knives 
cutting against one bed knife. 

All surfaces contacting plastic 
materials are of corrosion- 
resistant metals. 

Two sizes of machine avail- 
able to handle sheets up to 7” 
and 14” in width. 








Cumberland Model 20 All Steel Granulator 


This heavy-duty all steel ma. 
chine with 8” by 20” eae 
opening is suited for granulat- 
ing tough plastic materials jg 
the form of slabs, bleeder scrap, 
cylinder purgings, heavy cross. 
— part, etc. 
rame and cutting chamber 
are of thick aldiintons with 
deep welds. Rotor and seal rings 
are heat treated and ground all 
over to provide tough, undatn- 
ageable parts. Hardened sur. 
faces preserve new appearance. 
Machines resist wreckage. All 
inner surfaces are ground 
smooth to provide ease of 
cleaning. 








Cumberland Pelletizing Machines 


A versatile machine designed 
for use as a pelletizer, chopper 
or dicer. As a pelletizing ma- 
chine: cuts multiple extruded 
strands of plastic material into 
cylindrically shaped pieces or 
cubes for use in molding or 
extrusion machines. As a 
notched knife dicing machine: 
handles principally vinyl sheet 
stock. A less expensive dicing 
machine although less universal 
than the Cumberland “Stair- 
Step” Dicer. As a chopping ma- 
chine: efficiently cuts rubber 
and vinyl slabs into small 
pieces. 

Available in two sizes to 
handle stock widths up to 14” 
or 24”, 








Cumberland Pre-Breaker Granulators 


Universal in its application, 
this dual rotor pte com- 
bines a pre-breaking machine 
and granulating machine in one 
compact unit. A large throat 
opening is provided to accom- 
modate bulky reclaim as vacu- 
um formed parts or trim. Also 
handles extra large and bulky 
parts and pieces of heavy cross- 
section as bleeder reclaim slabs, 
purgings, etc. 

A special dome added to top 
of hopper makes machine ideal 
for long lengths of extruded 
pipe, rods, contours and similar 
—— 

nique hopper prevents any 
flyback. 

Available in two sizes with 
12” x 24” or 20” x 36” throat 
opening. 





GRANULATING MACHINES 
For Central Granulating and Use Beside the Injection Press 


CUMBERLAND MODEL 0 —V-Belt or Direct 
Coupled (2 models) 
For use beside each injection molding machine. Also 


for laboratory and miscellaneous uses, 

Motor: 144 or 2h.p. Throat: 334” x 5Yy” 

CUMBERLAND MODEL '2 — V-Belt or Direct 
Coupled (2 models) 

For use beside each injection molding machine. Also 


for laboratory and miscellaneous uses. 
Motor: 3 h.p. Throat: 4” x 814” 


CUMBERLAND MODEL 112 —Direct Coupled 
For central granula.ing use. 
Motor: 10 h.p. Throat: 5” x 12” or 8” x 11” 


Write for our Bulletin 260 








CUMBERLAND MODEL 10—V-Belt Drive 
For use principally beside the injection press. 
Motor: 3 or 5h.p. Throat: 6” x 10” 


CUMBERLAND MODEL 18 —Direct Coupled 
For central granulating use. 
Motor: 20 h.p. Throat: 5” x 18” or 8” x 18” 


CUMBERLAND MODEL 20 —(illustrated above) 
CUMBERLAND FINE GRANULATING MACHINE 
A machine for granulating to a higher degree of fine- 


ness than is possible with conventional machines. 
Motor: 25 h.p. 


caw. 

















th. plastics market is a S UPE, FR market... 


and LEWIS is your 
best buy for 





greater profits! 


Here’s a little champion with a 
lots of muscle... the improved —@ 
MODEL “4”. This dependable gZéT | : 


LEWIS machine features new 
fully-automatic operation .. . 
new Capacity . . . new controls 
.. mew power plant... and 
new production economies. 


Model “4” molds up to four 
ounces of polystyrene . . . per- 
mits “hands off” production of 
intricate large-area parts... 
requires minimum mainte- 
nance. New _ super-sensitive 
controls assure maximum 
accuracy and safety for oper- 
ators and molds. 


WRITE FOR NEW BULLETIN 104 FOR 
DETAILS AND SPECIFICATIONS. 


With its exclusive 200-ton 
HYDRA-LOCK® clamp, the 
fully-automatic MODEL “6” is 
the most versatile molding 


machine available today. It ii 
will accommodate molds for- 
merly limited to larger, more 


costly machines . . . plasticize 
60 pounds of polystyrene per 
hour .. . mold large complex 
parts weighing more than 
seven ounces at the rate of 
212 shots per minute. 


For high volume production 
with minimum scrap and 


maintenance . . . specify the 
LEWIS “6”. 

FOR COMPLETE DATA, WRITE FOR 
NEW BULLETIN 105 .. . OR CALL 


BEDFORD 2-2500. 


MODEL “6” 





THE LEWIS WELDING & ENGINEERING CORPORATION 


17 INTERSTATE STREET . BEDFORD, OHIO 











719 














—~ 8. 


mz. 


L_.-. 


et 





a typical application of Chromalox far-infrared 
electric radiant heaters in the plastics industry 





ots amd 


far-infrared electric heat... precisely controlled ... 


solves problem of baking paint on plastic 


Baking painted designs and lettering on plastic compact 
cases presented a tough production problem for this 
company. Too much heat blistered or melted the 
thermally sensitive plastic material. Too little heat 
wouldn’t bake the paint properly. Added complications 
were the various bright colors involved. 

Four “color blind’? Chromalox far-infrared radiant 
heaters, having a total installed capacity of 7200 watts, 
provided the answer. The heaters are mounted length- 
wise in pairs over the conveyor belt. The long wave 
length far-infrared radiation heats all colors with prac- 
tically equal speed . . . and with negligible reflection 
even from white surfaces. Input controllers for each 
pair measure out the exact degree of heat required. 

Results are rapid, uniform baking of the paint, 
regardless of the color. Stepped up production without 
damage to paint or plastic. Low initial investment, low 
operating and low maintenance costs of the lightweight, 
portable, all-metal Chromalox radiant heaters. 

This problem-solution-result approach has enabled 
us to help many manufacturers produce better, faster, 
at lower cost. 

Our technical know-how and practical experience in 


solving thousands of heating problems are always 
available to you without obligation. Just let us know 
your heating problem, and we'll go all out to help you 
find the right answer—electrically. 

Write, wire or phone your nearest representative— 
as listed on the opposite page. 

Send today for Bulletin SP-2505, Electric 
Heat for Better Plastics Processing. Describes 
advantages of electric heat for numerous 
plastics jobs . . . including 25 case studies. 








Only Chromalox offers you immediate delivery 
on complete electric heaters and elements in 
more than 15,000 types, sizes and ratings. 
The world’s largest factory stock of industrial 
electric heaters, plus local stocks at strategic 
points. In addition, we can make limitless 
custom modifications of the four basic types 
of heaters: strip, ring, tubular and cartridge. 
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Electric Heat for Modern Industry 
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There’s a Chromalox heater 
for every heating job 











Radiant Heaters 
and Panels 







Circulation 
Heaters 





Qn 
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the experienced Chromalox Electric 
Heating Specialist serving your area. 


He's as near as your phone. successful applications that solved 


problems similar to yours. 


your heating plans and problems. 
You'll be given “case histories” of 








You'll be more than 








the details of your application with pleased with the time, 

the Chromalox specialist. Tell him money and material savings you'll 

what you want in the way of results. get with Chromalox Electric Heat. 
a 








Edwin L. Wiegand Company 


7613 Thomas Boulevard, Pittsburgh 8, Pa. 


A-4460 





CHROMALOX 
DIRECT FACTORY REPRESENTATIVES 


“a 6, GEORGIA 
C. B. Rogers and Associat 

1000 Peachtree Street, N. E —Elgin 1733 
BALA-CYNWYD, PENNSYLVANIA 

J. V. Calhoun Company, 34 349 Montgomery Avenue 

Greenwood 3-4477-78-79-80 (Philadelphia Exchange) 
BALTIMORE 18, MARYLAND 

Paul V. Renoff Compa 

333 East 25th Street—Hopkins 7-3280 - 7-3281 
BLOOMFIELD, NEW JERSEY 

M. B. Rosevear Company, Inc. 

Two Broad Street—Bloomfield 2-8600-8604 

New York City: Worth 4-4258, 4-4278 


BOSTON 11, MASSACHUSETTS 
Leo C. Pelkus and Company 
683 Atlantic lucene -Unely 2-1970 and 2-1946 
BUFFALO 2, NEW YORK 
Niagara Electric Sales Company 
505 Delaware Avenue—Summer 4000 
CHATTANOOGA 2, TENNESSEE 
Harold Miles and Associates 
424 Georgia Avenue—Phone 5-3862 
CHARLOTTE 2, NORTH CAROLINA 
Ranson, Wallace & Co., 116% East Fourth Street 
Edison 4-4244—Franklin 5-1044 
CHICAGO 6, ILLINOIS 
Fred |. Tourtelot Co., 407 South Dearborn Street 
Harrison 7-5507, 7-5508, 7-5509 
CINCINNATI 8, OHIO 
William F. Smysor Company 
1046 Delta Avenue—Trinity 0605 
CLEVELAND 13, OHIO 
Anderson-Bolds, Inc. 
2012 West 25th Street—Prospect 1-7112 
DALLAS 26, TEXAS 
L. R. Ward Com pany 
3009-11 Canton Street — Riverside 6279 
DENVER 11, a 
Richards & Assoc 
2415 15th Street Glendale 5-3651 
DES MOINES 14, IOWA 
Midwest Equipment Company of lowa 
842 Fifth Avenue—Des Moines 3-1203 
DETROIT 38, MICHIGAN 
Carman Adams, Inc. 
15760 James Couzens Highway—University 3-9100 
HOUSTON 3, TEXAS 
L. R. Ward Company 
1814 Texas Avenue—Blackstone 0356 
INDIANAPOLIS 4, INDIANA 
Couchman-Conant, Inc. 
627-631 Architects & Builders Bldg.—Melrose 5-5313 
KANSAS CITY 6, MISSOURI 
F. D. Moore Comp: any 
106 East 14th Street-- Victor 3306 
LOS ANGELES 11, CALIFORNIA 
Montgomery Brothers 
2113 South San Pedro Street—Richmond 7-9401 
MIDDLETOWN, CONNECTICUT 
Dittman and Greer, Inc. 
33 Pleasant Street—Diamond 6-9606 
MILWAUKEE 3, WISCONSIN 
Gordon Hatch Company 
531 West Wisconsin Avenue—Broadway 1-3021 
MINNEAPOLIS 4, MINNESOTA 
Volco Company 
831 South Sixth Street—Geneva 3373 
NEW YORK CITY, NEW YORK 
See Bloomfield, New Jersey 
OMAHA 2, NEBRASKA 
Midwest Equipment Company of Omaha 
1614 Izard Street—Atlantic 7600-7601 
PHILADELPHIA, PENNSYLVANIA 
See Bala-Cynwyd, Pa. (Suburb of Philadelphia) 
PITTSBURGH 6, PENNSYLVANIA 
Woessner-McKnight Co., 1310 Highland Building 
115 South Highland Avenue—-Emerson 1-2900 
PORTLAND 8, OREGON 
Montgomery Brothers 
1632 N.W. Johnson Street— Beacon 4197 
ROCHESTER 4, NEW YORK 
Niagara Electric Sales Company 
133 South Clinton Avenue—Hamilton 2070 
ST. LOUIS 1, MISSOURI 
C. B. Fall Company 
317 North 11th Street—Chestnut 1-2433 
SAN FRANCISCO 3, CALIFORNIA 
Montgomery Brothers 
1122 Howard Street—Underhill 1-3527 
SEATTLE 4, WASHINGTON 
Montgomery Brothers 
911 Western Avenue—Seneca 3270 
SYRACUSE 6, NEW YORK 
Rob-Smith Company 
2507 James Street—Syracuse 73-2748 
WICHITA 2, KANSAS 
F. D. Moore Company, Room 211 Derby Building 
352 North Broadway—Amherst 2-5647 


EXPORT DEPARTMENT —1010 Schaff Building 
Philadelphia 2, Pennsylvania—Locust 4-4020 
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 UNITIZED: PUMP 


all pumping equipment in one compact assembly 


“~ 
-@ | 


CUSTOM BUILT AT LOWEST PRICE 


om job engineered from standard components 


LEAK-FREE CONSTRUCTION ... 


of special welded fittings and seamless tubing 


ao | 
| 


TAKE A BIG LOOK 


at Columbia Hydraulic Compression Moulding Presses 


a 
rr 


PRECISION CONSTRUCTION ... 
for more production, fewer rejects 


Every Columbia Hydraulic Compression 
Moulding Press feature assures easy operation, 
high output, quality production and minimum 
maintenance. These characteristics are impor- 
tant to profitable production of compression 
moulded parts. 


Consider the construction of the base and crown. 
Ruggedly made of heavy steel plate, the design 
of these parts absolutely minimizes deflection. ae 
Alloy steel strain rods have heavy, fine-thread es, x 
nuts with special locking devices. The pressure ~_ 
platen is guided by the cylinder and by all four ee | | 
strain rods. <i 
4 
For higher production and quality, lower cost ee | Bt 
and maintenance . . . take a BIG look at : ’ 
Columbia features ! ion . a 
Write for FREE Bulletin HP-8 and the name of } 


your nearest distributor 











Hodge & Shipley 


COMPANY 


HAMILTON DIVISION + Hamilton 13, Ohio 


COMPRESSION MOULDING PRESS - 250 TON PRESS 
Platen Size 24” x 24” with 4 daylights és 


oss 
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There is a dual-reason for the outstanding 
success of W.E.I. equipment: the unique patented 
dual worm design and the extraordinary abilities, 
both engineering and research, of the 

Welding Engineers’ organization. 








Welding Engineers, Ine. has 7 

the specialized know-how to a. 

solve your unusual or ; 
impossible problems on 

nay midteriale andl new processes 


Custom-development of hundreds of combinations of flight 
characteristics and barrel lengths and types permit the 
ultimate in flexibility to meet exacting specifications 

and assure quality-controlled production in one 

operation ... feeding, compounding, milling, 

extraction and extrusion! 


at 


In addition, special laboratory machines are 
available, custom-fitted with standard interchangeable 
components (worms, variable barrel 
lengths and extraction zones) for difficult 
compounding, volatile extraction 

other c anges in treatment. 





CHOOSE W.E.1. EQUIPMENT AND BE SURE OF THE 
MAXIMUM IN QUALITY PRODUCTION 


DUANE Awe 
SINGLE woem , 


Extruders, compounders, compounder- 








extruders, and compounder-extractor-extruders 





» 





DUAL WORM MACHINE SPECIFICATIONS: 





Our sales and engineering specialists are vitally 
































ach series ilable , or ORRT Z ‘ r 4 < 
say pm a “as —_ : interested in the choice of the correct W.E.I. equip- : 
“NOMINAL CAPACITY ment for your particular requirements. Complete labo- 
_Lbs. Per Hour _ 100 225 400 750 ratory service is available, too, to assist when required: 
DUAL WORMS each: each each: each: W.E.I. DUAL WORM machines assure the ultimate in ¥ 
2'' dia. 2.8" dia. 3.5 dia. | 4.5 dia. controlled action. Precision-engineered for any com- ? 

FEED — 3%" dia. 5" dia. 6” dia. 8" dia. bination of compounding, extracting, and extruding 

. Saves space, power, time and labor. Recommended 
PRIVE MOTOR FOR for mnt the + srpanyreiic mma uniform treatment and con t 

TANDARD DUT F 

S red 10 HP 20 HP 50 HP 100 HP stant high quality high output production. 
prea hager J 2'x7' 3'x8' 3'6"'x10' 4'x14' W.E.I. SINGLE WORM extruders are recommended for F 
WEIGHT FOR use in the manufacture of plastics and the extrusion i 
STANDARD DUTY of finished shapes and sheeting. Standard ' 
_MAGHINES 2500 Ibs. | 4000 Ibs. | 6000 Ibs. | 8000 Ibs. sizes: 2”, 2.8”, 3.5", 4.5”, 6” and 8” 




















“Actual Capacities ma 


Heavier Drive Capacity Models can be furnished. 


y be higher or lower depending upon the material processed. 


(larger sizes can be furnished). Full 
specifications supplied on request. / 


Write: Machinery Division, Department 5E for literature and specifications, Demonstration appointments, etc. Pe 


WELDING ENGINEERS, 


NORRISTOWN, PENNSYLVANIA 


INC. 





PIONEER MANUFACTURERS OF EQUIPMENT FOR THE PLASTICS, RUBBER AND PETROLEUM INDUSTRIES 
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Elmes 500-ton Combination 


Transfer and Compression Press 


Press changes from straight 
compression to transfer mold- 
ing simply by flicking a switch. 
In the compression cycle, the 
circuit is arranged to provide 
two selective breathe periods. 
Opening during breathing can 
be controlled to suit each spe- 
cific application. Curing cycle is 
set by motor-type timer. Pump 
is equipped with compensating 
control, so that during the cur- 
ing cycle only the essential 
minimum horsepower is used. 


Elmes* 
solid cé 
simple 
An inv 
dividen 
press a 
ance tl 


Elmes 
cluding 
power | 
produc 
pump-é 
your re 
case El 










Are Your Requirements Special? 


There are times when a standard press won't do. An ex- 
ample is the Elmes custom-built 200-ton Transfer Molding 
Press shown above. If your requirements are special, and 
whether they call for a press newly designed throughout or 
just modification of an existing design, Elmes background, 
facilities, and foresight can save you many dollars and 
assure you press performance at its best. 


150-ton Semi-Automatic Molding Press 


Press illustrated is typical of the Elmes full range of sizes 
for fast, accurate, economical production. Convenient 
pushbutton panel; pushbutton pneumatic reset of lower 
knockout; automatic position slow-down; extra large die 
space; many other features. Compression presses from 
100 tons. No intensifier needed on transfer presses. A 
constant delivery pump holds pressure on main ram. 


Eimes Presses for Reinforced 
Plastics Molding 


Elmes offers a complete line of stand- 
ard presses from 50 to 600-tons ca- 
pacity, designed specifically for mold- 
ing reinforced plastics. Standard 
models of larger capacity, or custom- 
designed models, can be built to suit 
special requirements. Fully push- 
button controlled. Rapid advance, 
automatic slow-down, pressing speed 














to exac 


For de’ 
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adjustable to practically 0” per min- Motor-d 
ute. Stripping speed can be controlled from % 
by the operator from maximum to ap. from 1§ 
proximately 0” per minute. Timer can sures U 
be pre-set for length of cure cycle de- plunger 
sired. Return stroke adjustable to any has ov 
determined length. smooth 
tures, + 
the ma: 
uation, 
Operate 
aes 
‘acer 
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stics molding equipment, backed by over a 


Elmes* . , : : ; 
solid century of engineering experience, is convenient and 


se... fast, flexible, and economical to operate. 
An investrinent in Elmes hydraulic equipment pays big 
dividends in quality and speed of output. For all kinds of 


simple to 


press applications you can count on Elmes for perform- 
ance that turns cost figures into profit figures. 


Elmes offers a complete line of standard equipment, in- 
cluding compression and transfer presses; Hydrolairs®— 
power presses requiring neither pumps nor motors; small- 
production, laminating, and laboratory presses; and Elmes 
pump-accumulator systems for group press operations. Or 
your requirements may call for special designs, in which 
case Elmes engineers can develop custom-built equipment 
to exactly suit your particular needs. 


For detailed information on Elmes plastics molding equip- 
ment contact your Elmes distributor, or write to us direct. 


Elmes Hydrolair® 
with Electrical Control 


units with nothing else to buy. 


High-Pressure Pumps 


Motor-driven pumps — vertical 
from % to 100 h.p.—horizontal 
from 150 to 500 h.p. for pres- 
sures up to 50,000 p.s.i. Six- 
plunger horizontal pump shown 
has overlapping impulses for 
smooth flow. Exceptional fea- 
tures, many patented, make it 
the master of any pressure sit- 


uation. Also available in hand- 
Operated types. 


Hydrolairs are the most economical of ali power 
presses to buy and use. No pumps or motors. 
Powered by shop compressed-air line. Hydro- 
lairs deliver selected pressure and maintain 
that pressure, even on compressible materials. 
Available in 30, 50, 75 and 100-ton models 
with either electric (illustrated) or hand lever 
control. Furnished as complete ‘‘package’’ 





Elmes 
Air-Ballasted 
Accumulators 


Today's best 
means for storing 
liquid under pres- 
sure for group 
press operation. 
No internal moving 
parts, no packings, 
no leakage. Com- 
pressed air ballast- 
ing eliminates line 
shocks, permits 
pressure regula- 
tion. Made for all 
industrial pres- 
sures, capacities. 








FOR COMPLETE INFORMATION ON 
ALL OF THESE ELMES PRODUCTS, 


SEND FOR BULLETIN 5200-A 


Small-Production and 
Laboratory Presses 


For pre-checking new 
molds and dies; pre- 
establishing heat, pres- 
sure, and curing time; 
testing specimens; and 
for actual production. 
Pressures to 50 tons. 
Two types—full manual 
(Laboratory Press), and 
with air-powered quick 
closing (Small Produc- 
tion Press). Both types 
furnished with or with- 
out hot plates and other 
accessories. 
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[mportant news for policy-mak ing executives— 


A New Market Research Organization 


that Specializes in Plastics 


Top management men will recognize at once how this new 
organization can help them to chart profitable new areas of 
operations in the fast-moving, fast-growing plastics field. 


BACKGROUND FACTS 


More and more companies are investigating 
plastics with an eye to developing new 
product lines, new sales outlets, new and 
promising openings for capital investment. 
The reasons make sense: plastics are still 
new and a constantly growing family of 
basic manufacturing materials, that are 
tied to many growth industries and to a 
host of vital product applications. 


Nevertheless, the prudent executive charged 
with the shaping of company policy 
does not proceed rashly. He knows that the 
plastics field is complex. To steer his com- 
pany on a knowledgeable course calls for 
informed and highly specialized research 
by experts who know the plastics field. 


Modern Plastics Research Corporation pro- 
vides just this kind of service. 

WHAT THE COMPANY IS 
The firm is unique in the field of busi- 
ness research. Its expertness in the field of 
plastics is unmatched. The staff is composed 
of specialists in all facets of the subject: 


MODERN PLASTICS RESEARCH CORPORATION 
575 Madison Avenue 


present and potential applications, trends 
and developments in materials and tech- 
nology, marketing and merchandising, fi- 
nancing and administration. 


Moreover—and most significantly—the firm 
is directly affiliated with Modern Plastics 
magazine. It has full recourse to the ac- 
cumulated experience, background and 
knowledge of that publication. 


HOW TO USE ITS SERVICES 

If you are currently looking for a fresh 
approach to your own program of company 
expansion—or if you feel the need for 
thoroughly researched facts concerning 
your current operations—then you should | 
arrange now for a preliminary consultation 
with a principal of this company. 


Such a meeting places you under no obliga- | 
tion—yet enables you to evaluate in advance 
the value that a full analysis can bring to | 
your company. 


All communications and inquiries 
held in strictest confidence. 


New York 22 
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VARIABLE SPEED DRIVE 


DIRECT DRIVE FROM MOTOR 
TO REDUCTION GEAR UNIT 


SCREW SPEED INDICATOR 


8 DIA SCREW — VARIOUS 
DESIGNS FOR SPECIAL 
PURPOSES 


ALL ELECTRIC HEATING 
SEPARATELY CONTROLLED 
HEATING ZONES 


HOPPER TEMPERATURE IN- 
DICATION 


WATER COOLING OF SCREW 
AND FEEDBOX 


DIE-HEAD FOR SHEETING (AS 
ILLUSTRATED) OTHER TYPES 
OF DIE-HEADS AVAILABLE 








the BIG machine 


the world has watted for 


Once again, Shaw, the leaders in plastics machinery, introduce a 
machine of outstanding importance. Among the special features 
are:—Variable speed drive through reduction gear unit designed 
to eliminate noise and vibration; screw with metering section at 
delivery end, designed for efficient water cooling and removable 
from die end of barrel; central hopper arranged for water cooling; 
cylinder of hardened alloy steel with temperature range 0-400°C; 


four separate heating zones with die-head and die-tip heaters 





separately controlled; speed range 8-80 r.p.m. 





FRANCIS SHAW & CO LTD MANCHESTER 11 ENGLAND 


TELEPHONE: EAST 1415-8 (4 LINES) TELEGRAMS: CALENDER MANCHESTER I! 


FRANCIS SHAW (CANADA) LTD BURLINGTON ONTARIO CANADA 
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LANE ERIE 
PRESSES 


STANDARD AND CUSTOM-BUILT 
from 15 to 5,000 tons 


Serve Leading Molders and yo 
Laminators SS) 


YDRAULIC PRESSES with capacities 
up to 22,000 tons are manufactured by 
Lake Erie. This experience with heavy 
equipment enables Lake Erie to furnish big, 
high-tonnage presses of tested design to 
molders who need equipment capable of 
producing efficiently the giant-size moldings 
now being ordered by many customers. WALLBOARD PRODUCTION. 2,500 ton press producing Resin- 


wood structural board from a sawdust and phenolic resin mix. 
Installation at Resinwood Products, Rock Island, Il. 
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COMPRESSION MOLDING. 1000 Ton Press molding Zenith Radio TRANSFER MOLDING. 300) ton downstroke press mold 
cabinets simultaneously at the Breyer Molding Co., Chicago. bobbins at Federal Telephone & Radio Corp., Newat 


REPR 


LAMINATING. A pair of 2,500 ton ee installed in the 
Hawthorne Works of the Western 


lectric Company. 








TESTING. 15 ton mobility test press used by leading molders and 
plastics suppliers as the unofficial standard for the industry. Press 
is shown in the laboratory of Durez Plastics Division, Hooker 
Electrochemical Company, North Tonawanda, eS 2 


TRANSFER MOLDING. 200 ton high speed upstroke press has 
0 ton duplex ram inside main ram and 10 ton pullback. 
Savings of 30% or more are usual with this semi-automatic 
press as compared with opposed ram transfer presses. Press 
is shown molding Bausch & Lomb safety goggle eye cups 


at The Auburn Button Works, Auburn, N. Y. 


Lake Erie offers a complete line 

of compression, transfer and lab- 
oratory presses to the plastics industry. 
The many models available include auto- 
matic, semi-automatic and manually op- 
erated types... multi-unit, self-contained 
and accumulator operated presses. A few 


Lake Erie also manu- 
factures hydraulic presses 
for the production of ply- 
wood as many 
other types including hob- 
bing and die sinking, 
metalworking, metal ex- 
truding, hose and cable 
encasing, die casting, plas- 
hes and rubber printing 
plate mol: ,and special 

sses built to order. 


well as 


| : . 

LAKE ERIE 

ENGINEERING CORP. 
BUFFALO. NY. U.S.A. 


of the many types and sizes used by lead- 
ing molders are shown on these pages. 
Standard models are available for early 
delivery, custom-built models quickly 
engineered to order when required. 
Presses manufactured by Lake Erie are 
noted for their clean, efficient design, 
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LAKE ERIE ® 


REPRES 


TATIVES IN OTHER 


PRINCIPAL 


CITIES IN THE UNITED 


STATES 


MULTIPLE-UNIT MOLDING. 50 ton semi-automatic press produc- 
ing tableware at Plastics Manufacturing Co., Dallas, Texas. 





sturdy construction, fast operation and 
reliable performance. Write for Bulletin 
illustrating and describing the complete 
line of Lake Erie molding presses. Or 
let us know your requirements and our 
engineers will recommend a press to 
meet your specific needs. No obligation, 


LAKE ERIE 


ENGINEERING CORPORATION 


MANUFACTURERS OF 


HYDRAULIC PRESSES AND DIE CASTING MACHINES 


* 


General Offices and Plant: 


869 Woodward Avenue, Buffalo 17, N. Y. 


District Offices in New York, Chicago, Pittsburgh and Detroit 


AND FOREIGN COUNTRIES 
















YOU WRITE THE TICKET... 


WE WILL BUILD THE PRESS! 


TELL US WHAT FEATURES you want in your next press 
for molding reinforced plastics—the advance and closing speeds, the heat 
and pressures needed, the other features that will improve quality, speed 
up production, and reduce costs. We will engineer a Dake Press to provide 
exactly what you need . . . just as we are doing for other molders. 


Let Dake help you stay abreast of this fast-moving industry, with equip- 
ment engineered to keep production geared to modern trends. Write today 
and tell us what you need. 


o 

















Bangs 


a Here are two of the three Dake Plastics 
Presses that were built successively over a 30- 
month period to meet the changing requirements 
for molding refrigerator parts. Newest is the press 
at right, which has numerous advanced design 
features that were not considered possible when 
the other two presses were built! This is an 
instance of how rapidly Dake Presses are en- 
gineered to keep pace with the needs of the plastics 
industry. 


Dake Corporation, 


wee. 8 


Arbor Hand-Operoated Power-Operated Guided Gap Type 
Presses Hydraulic Hydraulic Platen Presses 
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Whatever 


Your Injection Plant Equipment Needs... 


* WRITE FOR COMPLETE 
INFORMATION AND CATALOG 





EXTRA CAPACITY SUPERHEATERS 


IMS High Wattage Replacement Tunnels 
for almost all makes of machines are 
giving new life to old presses. Designed 
and built better to serve you better! * 


ONLY IMS OFFERS A COMPLETE LINE 


INJECTION MOLDERS SUPPLY CO. 
3514 LEE ROAD ® CLEVELAND 20, OHIO 
WYoming 1-1424 


OF INJECTION PLANT ACCESSORIES 
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TENG CYCLES HIGH PRODUCTION 
PLASTIC MOLDING MACHINERY 


ee], heels 
POWER IN 
SPLIT-SECOND 





The modern plastic molding machines illustrated 
here are representative of the many that use Vickers 
hydraulic equipment. Vickers hydraulic pumps are 
ideally suited to this type of machinery, providing 
dependable service and economy of operation for 
a wide range of cycling speeds and tonnage re- 
quirements. In addition, Vickers valving, which is suitable 
for almost every pressure and control purpose, assures 
the unvarying control that means product uniformity. 
The fully automatic control provided speeds production 
and cuts costs. 


THE FRENCH OJL MiLL 
MACHINERY COMPANY 


Flexibility is another important characteristic of 
Vickers Hydraulic Controls. The control cycle on Vickers- 
equipped machines can be altered easily to accom- 
modate changes in material characteristics and product 
requirements. Yet when established, the new control 
cycle is always followed precisely. Thus, a Vickers- 
equipped machine will provide the most economical 
production cycle for a wide variety of parts and 
conditions. 

Vickers Hydraulic Controls can automatically pro- 
tect the machine against excessive pressure due to 
mechanical failure or improper material characteristics 
— against mistakes and abuse. 

Vickers Hydraulic Controls are therefore important 
components of modern, high-production plastic molding 
equipment. 








VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
1400 OAKMAN BLVD. e DETROIT 32, MICH. 







Application Engineering Offices @ ATLANTA @ CHICAGO AREA 

(Brookfield) ¢ CINCINNATI e CLEVELAND e DETROIT e HOUSTON 

LOS ANGELES AREA (El Segundo). © MINNEAPOLIS e NEW YORK 

AREA (Summit, N. J.) © PHILADELPHIA AREA (Media) e PITTSBURGH 

AREA (Mt. Lebanon ® ROCHESTER #© ROCKFORD e SAN 

FRANCISCO AREA (Berkeley) @ SEATTLE @ ST. LOUIS e TULSA 
IN CANADA: Vickers-Sperry of Canada, Ltd., Toronto 








representative standardized Vickers units for every hydraulic power and 
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Two-Stage Variable Solenoid Operated ba — Pilot Valves Two-Pressure 
, Pp . Four-Way Valve aives alve (Plunger Type) Large-Sma!! 
Hydraulic umps Delivery : 
Volume Pumps 





Power Unit Pumps 








LAKE ERIE ENGINEERING CORPORATION 







LEWIS WELDING & ENGINEERING CORP. 








REED-PRENTICE CORPORATION 


Solenoid Control Pilot Valves Adjustable 
Pilot Operated (Rotary Type) Flow Control 


4-Way Valves Valves 








Custom Built Hydraulic Power Unit 








TONS OF POWER 
IN SPLIT-SECOND 
TIMING CYCLES 
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F. J. STOKES 
MACHINE COMPANY 
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THE WATSON-STILLMAN COMPANY 


serves 
also to 


this modern plant is devoted exclusively to the development, 


design and manufacture of Vickers hydraulic (oil) pumps and controls 


ERCTOR P 








illustrated here is the main plant in Detroit. Additional plants are located in El Segundo 
Calif.; Joplin, Mo.; Omaha, Nebr.; St. Louis, Mo.; Tulsa, Okla.; and Waterbury, Conn 





Application Engineering Offices @ ATLANTA e CHICAGO AREA (Brookfield) 


CINCINNATI @ CLEVELAND ¢ DETROIT ¢ HOUSTON e LOS ANGELES AREA 
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El! Segundo © MINNEAPOLIS @ NEW YORK AREA Summit, N. 
VICKERS INCOR PORATED PHILADELPHIA AREA (Media) @ PITTSBURGH AREA (Mt. Lebanon) @ sity 
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EC. 'PMENT FOR INJECTION MOLDING 





HE >criod from May 1954 to May 

1955 -.w the introduction of more 
new injection molding machines and 
equipment than in any other year. 

All manufacturers have been de- 
signing towards more dependable 
automation through better instru- 
mentation and better safety devices. 
Practically all new machines sold 
today have two-pressure mold clos- 
ing, with the high clamp pressure 
available only after the mold faces 
are within a few thousandths of an 
inch of the fully closed position, 
eliminating mold damage due to flash 
or non-ejected parts. Spreader and 
cylinder designs have kept pace with 
increased cycling speed so that the 
number of “capacity shots” per hour 
is much higher because of increased 
plasticizing capacity. 


Basic Elements 


An injection machine consists of 
two basic elements. One, the injec- 
tion cylinder, serves to heat ther- 
moplastic molding material to a 
plasticized state and force or inject 
it with relatively high pressure 
through a nozzle into a mold, the 
two halves of which are clamped in 
the closed position by the second 
basic machine element, the mold 
clamp. This second element not only 
serves to clamp the mold closed, but 
also to open it and eject the molded 


part, and to reclose the mold just 
prior to the start of the next mold- 
ing cycle. 

Recently a third element, a pre- 
plasticizer, has been added to many 
injection machines. Its function is to 
heat the material to a plasticized 
state and deliver it to the injection 
cylinder ready for molding. With 
the addition of this third element, 
the injection cylinder is not re- 
quired to heat the material from 
ambient to molding temperature, 
but only to hold it at the tempera- 
ture at which it is delivered from 
the preplasticizer. 

There are several possible com- 
binations of the injection end and 
the clamp end of injection machines. 
A mold clamp operating horizontally 
may be combined with either a hori- 
zontal- or a vertical-acting injec- 
tion end; a vertical clamp may be 
combined with either a vertical or a 
horizontal injection end. 

In a basic machine not equipped 
with a preplasticizer, the injection 
end consists of an injection cylinder 
with a torpedo or spreader mounted 
in a fixed position in the delivery 
end of the cylinder; an injection 
piston mounted in the feed end of 
the cylinder; a material hopper; and 
an adjustable material feeder de- 
vice. The injection piston is oper- 
ated by a separate hydraulic cylin- 


mM: chinery and Equipment 


der. Electrical resistance units, 
either spirally or sleeve-wrapped 
around the outside of the injection 
cylinder, serve to deliver the re- 
quired heat. In some cases the tor- 
pedo or spreader is also equipped 
with electrical heating elements. 


The Spreader 


The feeder device delivers a pre- 
determined amount of granular 
thermoplastic molding compound to 
the feed end of the injection cylin- 
der, where it is forced towards the 
delivery end by the injection piston. 
As the solid cylindrical mass of 
molding compound is forced from 
the feed end towards the delivery 
end, it is broken up into many com- 
paratively small sections by the 
spreader. There are a number of 
spreader designs, but the purpose of 
all of them is to cause the thick 
mass of granular material to sepa- 
rate and flow through a multiplicity 
of small channels or thin sections, 
thereby permitting the delivery of 
uniform heat to all portions of each 
charge. The action of this spreader 
also causes the material to become 
uniformly plasticized in a_ short 
period of time. 

The clamp end of the machine 
may take a variety of forms, but 
basically all clamps operate by two 
different methods. In the case of 
the fully hydraulic clamp, the open- 
ing and closing motions of the mold 
as well as the application of full 


Sectional view of conventional injection molding machine. Mold and mold parts, mounted on machine, are shown at left 
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t STATIONARY PLATEN { 


' 
MOLDED PIECE 


Courtesy Eastman Chemical Products, Inc 
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MICROJET* Air Blade Coater 


In addition to this high speed 
machine, other types of WAL- 
DRON Coaters include: Roll, 
Reverse Roll, Hot Melt, Knife, 
Tower and others—for all 
purposes. *Registered Trade Mark 


WALDRON 2-Ply Laminator 


A web to sheet Laminator Unit 
designed to laminate box- 
board to greaseproof paper 
at speed of 500 f.p.m. There 
are WALDRON Laminators for 
Foil, Film, Paper and Cloth. | 


Our Research and Engineering Laboratory is available to 
WALDRON customers to evaluate re 





YOU CAN ALWAYS 


DEPEND UPON 





WALDRON Plastic Embosser 


This machine is designed to 
accomplish all of the popular 
embossed effects. Many other 
types of WALDRON Emboss- 
ers are available— pneumatic, 
hydraulic and mechanical. 





4-Color Rotogravure Printer 


Whatever your printing prob- 
lem— Surface, Offset, Gravure 
or Flexographic—there are 
WALDRON Multi-Color Print- 
ing Machines to meet the re- 
quirements on Cellophane, 
Film, Foil, Paper or Cloth. 


a 


processes 


prior to final machine specifications. Submitting samples will 
aid us in analyzing your problems. 


she WALDRON Corporation 


cy y P.O. BOX 791 


w/ 


NEW BRUNSWICK - NEW JERSEY 





f leaders In Web Process Engineering Since 1827 um 








clamping pressure, are » 
by hydraulic means alon- 4 suit- 
able hydraulic cylinder a: ram, se- 
curely mounted on the m>-hine base 
and coupled to the injection end by 
sturdy strain rods, perform these 
functions with no additional me. 
chanical devices. Other types of Ma- 
chines use a combination of hy- 
draulic and mechanical means {o, 
mold movements and clamping a. 
tion. Various types of mechanical 
toggles are actuated hydraulically 
and in practically all machines of 
this class only the various motions 
are operated hydraulically; the 
clamping pressure is supplied by the 
action of the toggles locking into the 
closed position. 


>mplished 


Preplasticizers 


Preplasticizers are of two basic 
types. One is essentially a screw 
type extruder while the other js 
very similar to and operates in al- 
most the same manner as an injec- 
tion cylinder. One variation of this 
type delivers a complete charge of 
preplasticized material to the in- 
jection chamber with one stroke of 
the preplasticizer piston; another 
design operates more like a piston 
pump, and requires several strokes 
for complete delivery. All types are 
connected to the injection cylinder 
near the delivery end, so that as 
they force plasticized material into 
the injection cylinder ahead of the 
injection piston, the pressure of this 
material ‘causes the injection piston 
to retract. 

All commercial injection machines 
are self-contained, in that they are 
equipped with their own separate 
hydraulic pumps which supply the 
necessary pressure for injection, 
clamp, and preplasticizer operation. 
They are also equipped with auto- 
matic timing devices, which permit 
a wide variation of elapsed time for 
all motions of the machine. 


Temperature Control 


One of the most important factors 
in the production of satisfactory in- 
jection molded parts is the accu- 
racy of the temperature controlling 
equipment. Suth temperature regu- 
lation is facilitated by innumerable 


special devices of varying cegreés 
of complexity. Some merely p ovide 
visual indication to the operator, 
who regulates the temperature a 
cordingly; this type of unit only 
used on comparatively sme an¢ 

>ment 
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‘ENCH HYDRAULIC PRESSES 


for 


-B Compression Molding ¢ Transfer Molding ¢ Laminating 


: & many optional features offered 





519 Ton Transfer Molding 
Press Pushback Cylinders 
Adjustable daylight 
Knockout bars 





on our standard line of presses 


: All sizes, up to 5000 tons * Working pressures up to 5000 psi, oil or water 
Self Contained or for use with accumulators 


SIDE PLATE PRESSES AVAILABLE: 


In addition to the column type press illustrated, 
we also make side plate presses with two ‘‘side 
plates”’ replacing the four columns. The follow- 
ing table shows STANDARD sizes available in 
both column and side plate presses. 
















































































STANDARD SIZES e« HOT PLATE PRESSES 
FRENCH OIL MILL MACHINERY CO. 
TABLE OF PRESSURES PER SQUARE INCH OF PLATEN AREA 
STANDARD PLATEN SIZES 

= £ ex 20 24 «#4300 «632 «6360 (0400s 42s 50 
< = 3 2 x x x x x + x . > 

s ° 20 24 30 32 36 40 42 48 50 

POUNDS PER SQUARE INCH OF PLATEN AREA 

10 79 393 
12 113 565 393 
14 154 770 535 
16 201 1005 698 447 
18 254 884 566 497 ia 
20 314 1091 698 614 485 
22 380 845 743 587 475 
24 452 1005 884 698 566 513 
2% 531 1037 819 664 602 461 
28 616 950 770 698 535 493 
30 707 1091 884 801 614 566 
yr 804 1005 912 698 643 
34 908 1135 1029 768 726 | 
36 | 1018 1154 884 814 | 
38 | 1134 — 
40 1257 1091 — | 
a2 | 1385 1203 1108 || 





Write for Illustrated catalog 







THE FRENCH OTL MILL MACHINERY CO. 


(HYDRAULIC PRESS DIVISION) 
1066 GREENE ST. PIQUA, OHIO 
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QUALITY « . PRICE 
DELIVERIES 


TO SATISFY YOUR MOST URGENT NEEDS 
s 


PLATENS | cca 


UP TO 10 FEET WIDE 40 FEET LONG 
a7 


SPACER BARS 
8 
SIMPLE FLAT 


FIBERGLASS MOLDS 
R 


MOLD BASES | 


SURFACE GRINDING 


60° WIDE x 38” HIGH x 15 FEET LONG 
co 


We offer a complete 


“THERMO ENGINEERING SERVICE” 











CUSTOM ENGINEERING CO. 


P. O. Box 1343 
Phone: 01335 


Erie, Pa. 














simple injection machine; Most pro- 
duction units make use of three 
zones of heating on the cylinder 
each with its own pyrometer con. 
troller, so the temperature differen. 
tial between the zones can be ad- 
justed to suit the type of plastic 
and the speed at which the materia] 
is being forced through the injec. 
tion cylinder. 

The controllers used with injec- 
tion machines all employ thermo- 
couples as the primary measuring 
element. Although some machines 
have simple on-and-off controllers. 
actuated by thermocouples, the ma- 
jority of production machines today 
are controlled by the proportioning 
type of instrument, which permits a 
very close control of temperature. 
A proportioning type instrument 
senses a rapid rise in cylinder tem- 
peratures, and cuts off the power 
from the heating elements before 
the temperature has risen to its set 
maximum. It also operates in the re- 
verse manner, turning on the power 
to the heating elements before the 
temperature has dropped to the de- 
sired minimum. This type of opera- 
tion greatly reduces the tempera- 
ture swings which are encountered 
when simple on-and-off tempera- 
ture control units are used. 

Some machines make use of ad- 
justable rheostat or Variac units, 
which, when used in conjunction 
with a watt-hour meter, permit the 
operator to adjust the amount of 
current delivered to the heating 
elements to a__ predetermined 
amount. This type of set-up also 
makes use of proportioning type in- 
struments, but as a general rule the 
on-off control of the proportioning 
instrument is only used for a per- 
centage of the total heating elements 
used on the machine. 

In addition to equipment for the 
control of temperature on the injec- 
tion machine, the successful molder 
uses specialized equipment to con- 
trol the temperature of the mold it- 
self. There is no set rule for mold 
temperature, since different types 
of parts with different wall sections, 
molded of different materials, re- 
quire widely different mold tem- 
perature settings. In fact, many 
times, one half of the mold must be 
held at a temperature quite differ- 
ent from that required for the other 
half. 

No longer is it satisfactory fo the 
molder simply to circulate tap wate! 


Machinery and Equipment 
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STANDARD « 
Molding Presses — 


Ask any user of STANDARD Molding Presses (there are more than 500 
customers using over 1700 compression and transfer types), and they 
will tell you STANDARDS are be graven. meer meer they — 
ever used. 


Get the top perfomance ct nina cs thal the STANDARD Toggle 






High Speed for Alkyds, with easy adjus Be cee 
eles Monet Scnenting: ws Siionene eee serene A 
materials, and for inserts. 


Semi-Automatic (Completely automatic molding cycle except 
loading and unloading). QUICKSET sequence timer puts press cycling at 
your finger tips with 4 vernier dials independently en closing, 
opening for gassing, breathing period, and cure. 

Low First Cost—Operating Cost—Maintenance. ie pressure 
hydraulic system (multiplied by toggle action), cuts first cost, cuts electric 
power cost to a fraction, practically eliminates maintenance. Firm, 
porallel closing of toggles prevents mold “cocking’’, reduces wear, 
guarantees uniform parts with minimum flash. 


Sizes from 50 to 300 tons in compression and transfer types. Write 
for new brochure. 





——. 


ABINGTON, PENNA. 


TANDARD 


CORPORATION 


20 YEARS OF SERVICE TO THE PLASTICS INDUSTRY 


what users say... 


One Operator Handles Five 
Standard Presses 


“Thanks to your near-automatic 
features, we average one operator 
to five Standard Presses on regular 
production runs.” 


Fourth Press Free 


“Why do | like Standard Presses? 
The low price made possible by your 
unique design means that | can buy 
four Standard Presses for the price 
of three other type presses. | get the 
fourth press free.” 


2 Cents An Hour 
For Current 


“Our 150-ton Standard Presses run 
continuously for 24 hours a day at a 
total current cost of 48 cents per 
press. Our Kilowatt-hour rate is 
1.4 cents.” 


More Than Doubled Production 


“We used two 60-ton presses for 
molding poker chips with average 
production from 5000 to 6000 
pieces per day. After installing two 
Standard Presses, the same man 
now produces 13,500 of these pieces 
daily. Cost has been reduced 30%; 
operators piece-work wage has 
been increased more than 50%." 


21-Year-Old Standard 
Press No. 1 Still Doing 
Good Day’s Work 


“As you know, we purchased the 
first Standard Press—old Mr. Num- 
ber One himself. Thought you would 
like to know it is still doing a good 
day's work alongside the 75 other 
Standards purchased during the 
ensuing 20 years time.” 
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BROSITES OVENS and DRYERS 


@ SIMPLE AND FAST TO OPERATE 


MODEL NO. 1 


Single Door: Width 2414” 
Five trays 15” x 22” 
x 2” 

Height 50”—Depth 284” 
Heating Element 1800 
watts. 
Thermostatic Control 
100° to 300° F, 





MODEL NO. 2 
Double Door: Width 48” 
Height 50”—Depth 2814” 

Ten trays 15” x 22” 

x 244” 

Heating Element 3600 
watts. 
Thermostatic Control 
100° to 300° F. 





RUGGED, made to 

MODEL NO. 3 last . . . EFFICIENT, 

Double Decker: economical to use 
Width 48” 


The trays are of such 
size and design to 
hold approximately 10 
pounds of the average 
material when placed 
to a depth of about 
one inch. Special trays 
of expanded metal 
allowing greater circu- 
lation of heat can be 
supplied and are rec- 
ommended for the pre- 
heating of pellets and 
other solid objects. For 
special uses the trays, 
or the entire unit if 
required, can be made 
of stainless _ steel, 
monel metal or nickel. 
Sturdy in construction, 
built of steel sheeting, carefully and thoroughly insulated with rock-wool insulation 
placed between the inside and outside shells of the dryer. Mounted on casters for 
easy movement from one location to another in the plant. Each unit is equipped 
with thermostat to automatically control temperature of the oven. A light indicates 
when unit is in operation, 


e@ JUST PLUG IN AND TURN THE SWITCH 


Height 6814”— 
Depth 284” 
Twenty Trays 15” x 
22” x 24” 


Model No. 3 is two 
Model 2 units placed 
one above the other. 
They can be oper- 
ated independently of 
each other and the 
top unit can be used 
in reverse position 
whenever desired. 








DE MATTIA 
Bench Model 
GRANULATOR 


DE MATTIA 
GRANULATOR 


DE MATTIA 
CHUNK CUTTER 


For low-cost 








For the uniform grinding of 
Vinylite, Geon and all hard 
thermoplastics. Capacity: 200 
Ibs. per hr. 3 H.P. motor 
with double V_ belt drive. 
Four Steel Chopper Blades. 
Roller Bearings with Posi- 
tive Seals. Screen with 4” 
openings. 


For at-the-machine operation 
(Can also be supplied with 
base for floor mounting). 
Capacity: 75 Ibs. per hr. 2 
H.P. direct connected motor. 
Roller Bearings with Positive 
Seals. Screen with 11/32” 
opening. 


salvage of 
larger slugs and chunks and 
molded pieces too tough for 
the average sprue and scrap 
grinder. Capacity: over 150 
Ibs. per hr. 3 H.P. motor in 
base. Double V belt drive. 
Roller Bearings with Positive 
Seals. 


DE MATTIA INJECTION MOLDING MACHINES 


MACHINE COMPANY wc. 


BROSITES 


50. CHURCH STREET 
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through his molds if he 
get optimum production. }\'. NY types 
of self-contained units ar available 
for mold temperature control. They 
range from the simple circulating 
pump, which is actuated by a ther. 
mostat in the mold, to more complex 
machines equipped not only with 
heating elements but also with coo). 
ing units of various kinds. With such 
a set-up the operator can add heat 
to the circulating liquid or he cap 
withdraw it, according to the specific 
requirements, 


expects to 


Weigh Feeders 


One of the most important varia- 
bles affecting excess material con- 
sumption as well as uniformity of 
molded parts is the control of pres- 
sure on the material in the mold 
Bottoming the injection piston at 
each stroke has become the most 
common method of controlling this 
variable. To successfully bottom 
each cycle, it is necessary that each 
charge of material weigh exactly the 
same. 

Several devices are now available 
for accurately weighing each charge 
of material. They are fully auto- 
matic and are designed for easy 
mounting on the hopper of most in- 
jection machines. The shot weight, 
as well as the speed of operation, can 
be adjusted over a wide range. 

The use of such equipment elimi- 
nates the bulk factor problem as it 
relates to uniformity of charge. 


Granulators 


All successful injection molders 
require one or more granulators 0! 
scrap grinders to regrind the sprues 
and runners from each shot so that 
the salvaged material can be fed 
back into the injection machine 
Many molders have a small granu- 
lator installed near each injection 
machine: with such a set-up the 
scrap may be granulated and imme- 
diately fed back to the machine by 
the operator as soon as the part has 
been removed from the mold and 
runners and sprues cut off. 

In the cutting chamber of a typ!- 
cal granulator is a motor-driven ro- 
tor containing revolving solid tool 
steel knives, which cut against fixed 
stationary knives that are set at 4 
slight angle in the granulator ous- 
ing. The bottom of the housing con- 
sists of a perforated screen. The siz 
of the holes determines the max! 
mum size of the particles ‘caviné 
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force it through the cutting blades. 
Dry coloring, especially for poly- 


e; as a general rule, 


the m : 
1 a %e-in, mesh are most 


pect ised. styrene, is widely used by injection 
molders. It eliminates stocking a 

Colo’ gy and Compounding wide variety of colors, and also per- 
Bec: nany molders are color- mits the molder to buy crystal ma- 
ing anc :pounding their own ma- terial in bulk lots at a lower price. 
terial, ise of extruders; for this There are many types of machines 
type of ration is becoming quite used for mixing the dry coloring 
popula urthermore, since pellet- compound with the crystal styrene, 


ized matcrial is more satisfactory ranging from a simple cement mixer 


for molding than granular material, or tumbling barrel up to the more 
the mo who is compounding by complicated types of ribbon blend- 
this method requires a pelletizer. ers and tumble mixers. All of them 
The compounding by extrusion op- perform the function of uniformly 


distributing the colorant throughout 
the pelletized material. 

There are various types of gate 
cutters, ranging from ordinary and 
special cutting pliers up to air-actu- 
ated steel dies designated to cut the 
gates of all the parts of a shot at 
once. Most such gate cutters are 
custom designed and produced with 
a different die for each mold. 

For further information on equip- 
ment for injection molding of speci- 
fic thermoplastic materials, consult 
chapters listed on p. 451. Also con- 
sult the Subject Index and the Di- 
rectory Index. 


eration results in the production of 
rods of round or square stock, which 
must be cut into uniform lengths. 
For some materials, this can be done 
right at the face of the die, by means 
of a rotary knife which wipes across 
the die. Other materials require 
cooling before cutting. For such ma- 
terials a specialized pelletizer must 
be used. This consists of a set of ro- 
tating knives, the speed of rotation 
of which may be varied in order to 
vary the length of the pellet. A 
driven roller-type feed device is 
used to draw the cooled extruded 
rod stock into the pelletizer, and 


EQUIPMENT FOR EXTRUSION 


The design of the extrusion machine 
may, of course, vary greatly to fit 
both the material used and the job 
to be done. Some extruders use two 
or more screws or worms rotating 
in a cylinder which is designed so 
that close clearance is obtained be- 

tween cylinder walls and worms. 
Methods of Heating—Wide lati- 
(To page 746) 


HE conventional plastics extruder 

(Fig. 1) is basically quite simple. 
The screw rotates in a closely fitted 
cylinder jacketed for supplying the 
necessary heat. The material is fed 
in at one end and forced by the 
screw through the cylindrical heat- 
ing zone and finally through a die. 
The latter continuously forms the 
cooling plastic to the desired shape. 


Fig. 1—Schematic diagram of cross-section of principal components of conventional 
extrusion machine. Circular die at left is used for extruding pipe or tubing 


Courtesy Bakelite Co. 
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Equipment for Extrusion 





CAMBRIDGE 
SURFACE 
PYROMETERS 
for the 
PLASTICS INDUSTRY 





needle 
model 











@ The routine use of Cambridge Sur- 
face Pyrometers takes the guesswork 
out of surface temperature determina- 
tion. Cambridge Instruments are accu- 
rate, dependable, rugged, quick-acting 
and easy to use. The Roll Model is for 
checking surface temperatures of still 
and moving rolls. The Needle Model 
is for insertion into preforms and ma- 
terials in a plastic or semi-plastic state. 
The Mold Model is for checking sur- 
face temperatures of mold cavities. 
@ For money-saving and better plas- 
tic-making suggestions, write for Bul- 
letin 1945S. It gives detailed information 
on these instruments. 


CAMBRIDGE 


INSTRUMENT COMPANY, INC. 
3711 Grand Central Terminal, New York 17, N.Y. 


PIONEER MANUFACTURERS 
OF PRECISION INSTRUMENTS 
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RUBBER and PLASTICS 


... designed and built by.. 


We engineer and build all types of individual production 
units and complete electronically controlled trains with 
all accessories for every Rubber or Plastics processing 
requirement. Our highly specialized engineering and 
production facilities plus the combined research and 
technical abilities of United Engineering and Foundry 
Company, and the manufacturing capacity of eight mod- 
ern plants, are at your service. 






PRESSES 


We build all types of presses for 
the rubber, plastics and plywood 
industries. Shown is a new 24” 
ADAMSON UNITED BARREL 
TYPE PRESS with transfer cyl- 
inder. This new press, an exclusive 
ADAMSON UNITED develop- 
ment, exerts up to 76% more 
platen pressure than conventional 
types without change in present ee 
hydraulic lines. Stock is transferred ‘a git 
into the mold cavities through | See ER 
sprues which reduces cure time . ' 
and flash trimming to a minimum. ' 
Sizes range from 12” through 32” 

with larger sizes available to spe- 

cification. Presses Catalog No. 462 

on request. 












izer Catalog No. 
461. 












COOLING DRUMS 
and TURRET-TYPE WINDUPS 


PRODUCTION UNITS 


.... ADAMSON UNITED 


Wire, phone OF write us today. No obligation. 
DAMS4N UNITED LOMPANY 
730 CARROL STREET ° AKRON 4, OHIO 


SALES OFFICES IN PRINCIPAL CITIES 
Subsidiary of United Engineering 
and Foundry Company 


a 





patented develop 
y Adamson ment of Boston W 
United Co. under a ec Rubber Co. 
ement. 


%& 
, 
Es 



































Fig. 2——Schematic drawing of extruder 
barre! with swing gate closed; basic 
die blank is locked in position and, 
in turn, serves to clamp the breaker 
plate against its shoulder 


tude may be employed in the selec- 
tion of a medium for heating the ex- 
truder. Steam is not feasible in 
some plants because of the high 
pressures required to obtain the 
temperature necessary for extru- 
sion (as high as 600° F.). However, 
in certain designs of extruders, 
steam at a pressure of as low as 150 
p.s.i. can be used successfully and 
in some cases, with machines of high 
frictional heat, the steam may actu- 
ally be a coolant removing the ex- 
cessive localized heat formed by 
friction. Many extrusion machines 
now use oil as the heating medium. 
This has the advantage of uniform- 
ity of temperature across the heat- 
ing area and reasonably good con- 
trol; also, high pressures are not 
required. The disadvantages include 
a lag in changing temperatures be- 
cause of the mass that must be 
heated or cooled and possible fire 
hazards under certain conditions. In 
general, oil-heated equipment re- 
quires careful attention for cleanli- 
ness. Oil decomposition is not a 
serious problem unless very high 
temperature operations are carried 


out for extensive periods of time. 
Electric heating of plastics ex- 
truders is becoming more popular. 
It has the advantage of economy, 
cleanliness, and rapid heating, but 
the disadvantages of very slow cool- 
ing and the possible development 
of hotspots or non-uniform heating. 
Electrical instrumentation offers 
extensive temperature control pos- 
sibilities. For these reasons, some 
plastics extruders are now heated 
electrically and cooled by means of 
circulating air, steam, water, or oil 
through channels under the heating 
elements. Such a _ system offers 
more flexibility, better control, and 
greater temperature uniformity. 


The Screw 


Probably the most important sin- 
gle factor in the extrusion machine 
is the screw. It is responsible for 
forwarding the material from the 
feed hopper through the die. During 
this operation, the plastic undergoes 
considerable temperature change, is 
compressed from a relative density 
of perhaps 0.5 to over 1, and the air 
must be ejected back out through 
the feed hopper. Unless these func- 
tions are performed, the extruder 
will not operate satisfactorily. These 
important factors, which vary with 
each type of plastic, call for a vari- 
ety of screw designs. Points for con- 
sideration are the length of the 
screw, the number of flights, the 
depth of the flights, the use of a 
torpedo, coring for heating, and ma- 
terials of construction. In some 
cases, added plasticating action 
through the use of a torpedo is re- 
quired. Work done on plastic mate- 
rial by the screw results in fric- 
tional heat—which is an important 
design consideration. 


Many extrusion machines use 


Fig. 3—With only three changes in the dimensions of the hole and the slot, two die 
bases can be used to produce a completely interchangeable group of die base designs 














SLOT DIE BASE 











ROUND DIE BASE 
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screens or breaker plate in 

of the plastic flow | ca - 
screw and the die. This screen and 
breaker plate assembly ‘ay haye , 
threefold purpuse; first. io prevent 
foreign material from reaching ang 
damaging the die, second, to help 
change any helical flow due to rota- 
tion of the screw to straight line 
flow prior to entering the die, ang 
third, to develop more pressure on 
the plastic material. 


The Die 


Extrusion dies are designed t 
form the molten plastic into a shape 
approximating that finally desired 
After the material is heated and 
forwarded by the screw through the 
screen, it is forced out the die. Ex- 
trusion dies are relatively simple 
and inexpensive when compared to 
those for injection or compression 
molding. There are, of course, a 
wide variety of die designs depend- 
ing upon whether the job is one of 
making a fluorescent light diffuser 
or of extruding film or of coating 
wire. Some die assemblies extrude 
straight through; that is, along the 
axis of the screw. Others are of a 
crosshead type which extrude at 
right angles to the screw axis. 

Most extrusion die design is the 
result partially of experience and 
partially of trial and error, which 
includes filing, grinding, and other- 
wise altering the shape of the orifice 
and the rear approach passages un- 
til the desired extruded section is 
finally obtained. 

One engineer,! after a great deal 
of research aimed at obtaining good 
basic design for extrusion dies, has 
come up with an over-all plan 
which makes dies highly inter- 
changeable and their manufacture 
comparatively simple. The _ first 
requisite in this plan requires that 
the “swing gate” or machine head 
should be heated and have a loose 
fitting hinge pin so that the gate will 
swing free and line up easily. 

In Fig. 2 is a schematic section 0! 
an extruder barrel with the “swing 
gate” closed, showing a basic die 
blank, or die base, securely locked 
in position and in turn clamping the 
breaker plate against its shoulder. 








In Fig. 3 are shown two dic bases 
with two approaching pssazes 
identical except that one ens 4s a 

(To pave 750) 
1 Herbert O. Corbett, chief engineer trusion 
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RUBBER and 


IIT AU LULA... designed 


Erie Encine & Mec. Co. 


PREFORM MACHINE. For 
making glass fiber pre- 

forms up to 100 sq. ft. In- 
4 cludes curing chamber for 
setting binder. Also avail- 
able in sizes from 8 sq. ft. 
to 700 sq. ft.—with or 
without self curing feature. 











> 


MILLS 
22” x 60” shown. Avail- 
able in all sizes from 6” 


12” to 26” x 84”, 
ROVING CUTTER. ee 


For cutting glass 
rovings in varied 
lengths for preform- 
ing. 


60” x 42” Reinforced 
Plastics Molding Press— 
236 tons. Down acting, 
fast traverse. Available 
in all sizes from 12” x 
12” to 84” x 144” and 
larger—either up or 
down acting. 























42” x 42” SIDE PLATE PRESS 
@ —1300 tons. Other sizes from 
20” x 20” upwards. 





51” x 123” LAMINATING 
PRESS—3300 tons. Custom 
built to individual specifica- 
tions in any size. 





ITI (GO) ERLINOINE & mea. co. _(j) 


Mills « Presses ¢ Loaders « Lift Tables « Platens « Preform Machines « Roving Cutters 
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32209 PRECISION 


HYDRAULIC PRESSES 


FIBERGLASS 


100-TON self-contained press for molding fiberglass- 
reinforced plastics. Tonnage can be varied by hand 
valve on control panel. Approach, pressing, stripping 
and return speeds, as well as stroke lengths, are 
variable. Electric timer for automatic cure cycles. 


Up-acting or down-acting ram optional. 





COMPRESSION MOLDING 


A real work horse for the mechan- 
ical goods shop. This press, 800 
ton model pictured, is available 
in many tonnages and platen 
sizes. Pushbacks optional. This 
machine can be arranged for auto- 
matic or single cycle operation 
and is available self-contained. 


MINIMUM DEFLECTION 


1500-TON loop-type press is 
practically deflection free, provid- 
ing parallelism within .002’’, a 
result of low stress throughout. 
This machine is available with 
control and pumping unit, and 
can be arranged for automatic or 
single cycle operation. 


Erie Foundry Company’s vast and varied experience in 
designing and building hydraulic presses is yours for the 
asking. Our sales engineers are at your disposal. Write 


ERIE FOUNDRY CO. ERIE.PA. 


SINCE 1895, THE GREATEST NAME IN HYDRAULIC PRESSES 













MOLD MORE PROFITS AUTOMATICALLY! 











Profits yo up when you install our fully automatic rotationa! casting 
machine tae making hollow sieatical attain It is a high agg 
ion unit, mary gab one person who handles only 
raw material and the finished product. 


HERE IS THE MACHINE WHICH IS 
REVOLUTIONIZING HOLLOW 
GOODS PRODUCTION | 
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The above rotational casting machine con- 
sists of a turret base on which are assembled 
six radial arms, each carrying multiple cavity 
molds equivalent to a 25 inch diameter molding 
area. The machine is adjustable from a cycle of 3 to 
5 revolutions per hour and the individual spindles ro- 
tate at separately controlled speeds. The cycle of pro- 
duction carries the multiple cavity molds through the 
electric oven for progressive gelling, thermosetting and 
through cooling chamber, emerging with finished, resilient 
products. The machine is very compact and can produce as many 
as 1620 articles per hour. Tell us what you wish to manufacture 
and we will tell you how to make it faster, with more profit. 

























NEW PRODUCTS? 


New products keep life flowing in any business and our rotational plastisol 
casting machine offers new opportunities. If you have a new product idea, 
call on our development department for assistance. 


HE KRON RESFORM OLD oO. 


Phone: WAlbridge 8-2015 


CUYAHOGA FALLS, OHIO 
















FORMS MOLDS DIES MACHINERY 
LATEX DIPPING STEEL AND ALUMINUM PLASTIC-INJECTION SPECIAL-AUTOMATIC 














Simplify Your 
BURRING, SMOOTHING 
and POLISHING operations 


CRATEX 


RUBBERIZED ABRASIVES 


Today’s changing manufacturing picture — 
new production methods, new metals, in- 
creased use of plastics, new finishes, the 
rise in labor and material costs — all of 
these factors deserve the consideration and 
use of Cratex Rubberized abrasives for: 


BURRING »* SMOOTHING + POLISHING 
Cleaning, Blending, Lapping, Finishing 
and Trimming Operations 


CRATEX Rubberized Abrasives are made in 
four “grit-types” from coarse to extra fine 
—and over 160 standard sizes in— 


WHEELS - POINTS - BLOCKS 
STICKS - CONES 


Ideal for Machine or Manual application on 
hard or soft Metals, Plastics, Glass 
and scores of other materials. 


Backed by 30 years of industrial, profes- 
sional and technical application-perform- 
ance, CRATEX Rubberized Abrasives have 
achieved an unduplicated reputation for low- 
ering “unit costs” with unparalleled results in 
burring, smoothing and polishing operations. 
Investigate Cratex Rubberized Abrasives .. . 
“The World’s Finest For Industrial Use”... . 
send today for Descriptive Catalog which 
gives full details, applications and prices. 


CRATEX FREE TECHNICAL SERVICE 


Cratex abrasive engineers will gladly, with- 
out charge, analyze your individual produc- 
tion operations and recommend the correct 
“rubberized abrasives” to lower your pro- 
duction costs and to meet your burring, 
smoothing and polishing problems. Check 
the coupon for—‘‘Application Analysis Form.” 


MAIL THIS COUPON TODAY 


CRATEX MANUFACTURING CO. 
81 Natoma St., San Francisco 5, Calif. 


Without any obligation please send us— 
C1) Descriptive Catalog. 
(C Application Analysis Form. 
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Fig. 4—Design of adaptor rings (Al through A5) and die bases (B1 through B5) Permits 
interchangeability of the die bases on 21/2-, 3/2- or 41/2-in. extrusion machines 


circle and the other as an elongated 
slot. A completely interchangeable 
group of die bases can be produced 
with these designs with only three 
changes in the dimensions of the 
hole and the slot. The big features 
of the approach shape shown are its 
low cost and the fact that it can be 
made in its entirety in any conven- 
tionally equipped machine shop. 
Adaptor rings (Fig. 4) make it 
possible for the interchangeable die 
bases to be designed to accommo- 
date the maximum capacity of each 
extrusion machine, yet also to be 
adaptable to any size larger ma- 
chine. Thus, a standard 2%-in. die 
base with an adaptor ring will fit a 
314-in. machine; a 3%-in. die base 
with an adaptor ring will fit a 4%- 
in. machine; and the 2%4-in. die base 
will fit directly into a 4%4-in. ma- 
chine by using two adaptor rings. 
With such rings, it is possible to 
operate any set of tools in any ma- 
chine for the most efficient operation. 


Plate Die 
The actual orifice to be used with 
the die base as described, is made 
from common flat ground stock 


mounted in the manner shown in 
Fig. 5. The die used for purposes of 
illustration is a two-orifice tape die. 
The die base was first drilled and 
tapped with a set of holes standard- 
ized for all 2%-in. die bases of this 
type. Because of the interchangeable 
features obtained with the adaptor 
rings, it is possible to adapt this type 
of die to either a 244- or 34-in. ma- 
chine. 

For the die base-approach combi- 
nation, the narrowest slot-type of 
standard die base was selected, the 
width of the slot being, say, % inch. 
It might be pointed out, and cor- 
rectly, that this arrangement isn't 
streamlined; that the approach is 
into a dead wall against the die 
plate. This fact brings up another 
point in the extrusion of thermo- 
plastics. Any die orifice machined to, 
say, 20% greater dimensions than the 
desired finished section size, with 
uniformity of section—that is, the 
same wall thickness throughout— 
should result in a perfect extrusion 
on the first trial, if approached in 
this manner. Contrary to the gen- 
eral belief, burning of material will 
not be experienced during produc- 


Fig. 5—Principle of universality in design is here illustrated by a set-up for extruding 
flat strip. The two-orifice tape die is produced from common flat ground stock 
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>B & W DAVIS-STANDARD EXTRUDER... 
¢ ves Improved Temperature Control 


J 4 , « A new half-section Therma-Fin unit has been added at the breaker- 
‘ | ERM, r plate end of the Model 600T (6” bore) Thermoplastic Extruder. 
. eee Heat can now be added to or withdrawn from the cylinder over its 






T 






entire length, from feed throat to breaker plate. The fins on the 
Therma-Fin units are deeper for more efficient heat transfer. 
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YS An electric motor and blower have been installed in a base unit 

| LM below the extruder cylinder. The Therma-Fin enclosure is divided 

A ae into three sections along the cylinder, which correspond to the three 

; heat-control zones. In each section, a hand-operated damper pro- 

Alk f OL ING vides positive control over the air flow in that section. To minimize 

eee heat transfer through the enclosure, it is dual-walled and filled with 

fiber glass insulation. The inside surface of the stainless steel inner 
wall is polished to reflect heat inward. 
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mits 


W hen starting up the extruder, rapid heating is desired to attain 
running temperature quickly. With the Therma-Fin electrical heating 


€, : es : 

nd elements on, all dampers shut, the blower off, and the heat from the 
d- weep cylinder being reflected back to the cylinder, very rapid warm-up 
is 


to running temperature occurs. 




















1 
le After warm-up, when running at controlled temperature, cooling 
or is by natural upward air draft through the Therma-Fin enclosure, 
pe with blowers available for severe operating conditions. The three 
a- thermocouples control intermittent addition of heat to maintain 
bl Ul Ly TEADIER f ONTROL exactly the desired temperature. This method of removing heat con- 
i. eee tinuously by the air stream and adding it intermittently by the elec- 
f trical heating elements provides a stable and sensitive system that 
: reacts more quickly to variations from control temperature and re- 
‘ duces “overshoot.” 
h. 
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2 *Patents are pending on certain features of 
the Davis-Standard Therma-Fin extruder appli- 
cation. These finned, cast aluminum heater- 
oler units have been proving themselves on 
g Davis-Standard extruders since 1949. The cast- 
in, range-type heating elements have been re- 
tained. Cooling by cast-in water tubes has been 
replaced by the new blower arrangement. 








DAVIS -STANDARD 
SALES CORPORATION 


eal 26 WATER STREET, MYSTIC, CONNECTICUT 


ssextsr> THE STANDARD MACHINERY COMPANY, World's Largest Manufacturers of Custom-Built Extruding Machines 
IM Eur PE AND THE STERLING AREA, CONTACT FINNEY PRESSES LTD., BIRMINGHAM, ENGLAND 





a ee | 


751 














_— ee 





2 oe ~~, -ER 2 


ce 








Plastic - Molding 
Equipment 
Specially Designed for 


LOW-COST 
PRODUCTION 
. 
LOW-COST 
MAINTENANCE 





Semi-Automatic PR ESSES 


Self-contained or Central System. 


Single or Double Ram for 
High Speed Transfer Molding 


Heating Presses 
Cooling Presses 
Hand Presses 
Pressure PUMPS 
Power Pumps 
ACCUMULATORS 
Hydraulic VALVES 
Shock Alleviators 


Write for Catalogs 
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PRESS CO., INC. 


130 W Water St Syracuse 4 
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SECTION A-A Cut-off dey ce 
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(a) Air cooling with free-turning roller takeaway 
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(b) Air cooling over water cooled forming jigs 


Extruder 














y— Positive draw roils. 
Cut-off device 

















“yy 
ee 








Hot water both a 


[\_ eT 











l/ 











(c) Fast cooling with hot water both takeaway. 


Fig. 6—Schematic diagrams of the three more common types of extruder conveyor set-ups 


tion, provided that the above ap- 
proaching method is not ridiculously 
overemphasized. 

It is imperative that a die should 
not be designed as one big venturi. 
A venturi is a restricting orifice so 
designed as to increase the rate of 
fluid flow, thereby proportionately 
reducing the pressure of the same 
fluid at the points of restriction. Dies 
designed in this manner generally 
result in extrusion conditions which 
are almost impossible to diagnose. 
It is virtually impossible to balance 
the flow from a dual orifice under 
these conditions. Should this venturi 
be the extrusion die orifice, the in- 
crease in fluid velocity becomes ap- 
parent outside the die, just where it 
contributes to shape distortion or 
produces an unmanageable glob of 
material. 

It is worth noting here that the 


die land length can greatly alter this 
explanation. It is well understood 
that a longer land, particularly 
where a thicker section of an ex- 
truded shape is passing through the 
die orifice, will help retard, due t 
the extra surface friction, what 
otherwise might be a very heavy 
flow at this point. It is easier and 
far more economical to correct de- 
sired shape errors by enlarging 0 
decreasing the actual die orifice 
opening and not by altering the dié 
land length which is principally ac- 
complished by altering the rear ap- 
proach paths. 


Many extrusion engineers of lons 
experience take pride in saying that 
they have made many dies : >, 

8) “ 


yet to make one start rig! 
rectly out of the machine sp. If a 
desired section shape canno' be ob- 
tained without several tria':, ther? 
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This high speed 2% oz. injection 
press plasticizes material at 22 Ibs, 
plus per hour, and attains up to 720 
cycles per hour (dry run). High effi- 
ciency due to water cooled plunger, 
transfer hopper, and oil cooler. Ac- 
cessible platen clamp device insures 
easy purging to change material. 
For safety, press will not operate 
unless part is fully ejected. Simple 
operation due to automatic, adjust- 
able material metering device. Press 
requires little attention during pro- 


duction. May also be operated semi- 


automatically. All steel construction, 





MODEL H-200 


SEMI-AUTOMATIC 2 OZ. PRESS 
Up to 10 cycles per minute. Safe, simple 
push button controls. Accurate temperature 
regulation. Rugged, compact, quiet. 


MOLD BASES 
Available from 
stock for all Van 
Dorn presses, 





Write for Bulletins...Financing Available 


VAN DORN 
EQUIPMENT 











AUTOMATIC OPERATION AT LOW COST 


MODEL H-250 





MODEL H-200 


POWER OPERATED, LEVER 
CONTROLLED PRESSES 
2 oz. or 1 oz. Operate 8 hours for under a 
dollar and use inexpensive molds. Easily 
set up in twenty minutes, 














MODEL G-100 


PLASTIC GRINDER 


Grinds up rejects, waste, 
etc., for re-use. Ruggedly 
made, designed for easy 
cleaning. 
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Included in the PAUL O. ABBE Line 





Ribbon Mixers Jar Rolling Mills Porcelain Jar Mills 


Paul O. Abbe grinding and mixing equipment is used 
by the majority of American plastic manufacturers. 


Send for 
Catalog of 
the type 
machine you 
need 





Ball and Pebble Mills Cone Blenders 


)» PAUL O. Sse: 3-5 =e 


257 CENTER AVE., LITTLE FALLS, NEW JERSEY 





Buttondex Molds, Cavities and Hobs provide unvarying 
accuracy ... uniformly better service ... greater durability 
... due to finer materials and superior construction. 


AUTOMATIC BUTTON FINISHER 


This compact automatic machine 
punches fins and cleans holes of 
Urea, Phenol and Melamine buttons 
Production up to 450 per minute 


\ 


\ REGARDING YOUR NEEDS MODEL S ACCEPTS LINES 12 TO 34 


COMES IN 3 SIZES 
WRITE US 


MODEL SP ACCEPTS LINES 36 TO 50 
MODEL SX ACCEPTS LINES 12 TO 50 


Bull© ndeX CORP. 


‘Your Problem is Our Product’ 


386 FOURTH AVE. * NEW YORK 16 
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is something wrong with - set-up, 
If a larger section tha: the ex- 


truder bore is required, © can be 
obtained simply by addin» a flat 
plate spreader to another ‘at plate 
approach to the die orificc Where 
excessive dead-end areas are ep. 
countered, a slight angle, say 14° 9, 


even less if it is uniform, can be cy 
into the back side of the dic orifice 
plate in the approximate ojected 
area of the approach. 

The simplest and last part of this 
basic die design system is the 
clamping ring. As illustrated in Fig 
5, it is a plain ring with an opening 
which encompasses the extremities 
of the largest circular and slotted 
types of die bases. 


Tubes and Cored Shapes 

Dies for producing tubes and 
cored shapes are just as simple t 
design and make. Again, a singk 
plate is inserted in the pack behind 
the die plate. This plate acts as a 
web and supports the coring shapes 
which should be streamlined and 
comparatively long landed. Sizing or 
inflating air pressure is easily de- 
signed for at this point through 
straight drilled holes. 

A simple holder for these plates 
may be necessary when such shapes 
as refrigerator door gaskets are be- 
ing extruded. Adjustment screws 
are located in this holder so that 
they contact the edges of the desired 
plate, thereby enabling the operato: 
to alter the relationship between th: 
outside shape of the extrusion and 
its cored shape. 


The Conveyor 


Once the molten plastic passes out 
of the die, some means must be em- 
ployed to hold it in shape or to fur- 
ther shape it while it cools. For this 
purpose, cooling and _ take-awa\ 
equipment are commonly used 
Schematic diagrams for the mor 
common extrusion assemblies ar 
shown in Fig. 6, “a,” “b,” and “c.” 
(See p. 752). This equipment maj 
consist of one or more of the follow- 
ing units: 

1) A conveyor and cooling sys 
tem in which the extruded sectio! 
rides over metal templets. The fre: 
exposure to the air tends to coo! the 
plastic while holding it in shape 
The templets are cooled to a! 
sticking by immersion in wat 

2) A conveyor consisting 0 
large number of wood or met “olls 
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lilly Hhuiomatec last-byctueg 


INJECTION MOLDING 
MAGHINE 


Sales and Service 
RALPH B. SYMONS Associates Inc. 
TIVERTON R.I. 


(Sole U.S.A. Distributors) 


GLAS wes MI ee 
Tt 
SHORT proDucrion! 


REVOLUTIONARY ADVANCE 


with Patented 


HEATING CHAMBER DESIGN 


gives Maximum Gycles per Hour 


gpenaror COSTS! 


WO 
DA ZEN DEgIGN 





SPECIFICATION 
Approximate weight of material plasticised per hour 


(Dependent upon weight per shot and material used)... ... 22 Ib. 
Area of Injection plunger ... 0. 0... ee we 2.074 sq. in. 
Pressure per square inch on material at end of plunger... ... 9,100 Ib. 
Total pressure on Injection plunger... ... 0... see see 18,850 Ib. 
po Ee eee re 
RE ee ee eT. 
ee a ore » ae 
Maximum recommended casting area in mold... wee ae 15 sq. in. 

.. 16x 10 in. 


Size of die plates 


AUTOMATIC LUBRICATION 
VICKERS-DETROIT HYDRAULIC EQUIPMENT 


DELIVERY 


EARLY 





Cables: 





DOWDING & DOLL LTD 


344 KENSINGTON HIGH STREET LONDON ENGLAND 
ACCURATOOL HAMMER LONDON 
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designed to retain the shape of the 
section as cooling occurs. Small jigs 
or fixtures are often used. 

3) A flat driven conveyor belt 
which carries away the plastic as it 
cools. ° 

4) Draw rolls through which the 
extruded section is run. They are 
designed to carry the section away 
at a uniformly controlled rate. 

5) Finally, the extrusion layout 
may include cut-off devices oper- 
ated automatically or manually. 

Cooling may be accomplished 
solely by convection in air; by 
forced air directed at certain points 
of the extruded sections to provide 
selective cooling rates; or by run- 
ning through water troughs. Proper 
design of such take-away and cut- 
off equipment can greatly extend 
the useful range of extrudable sizes. 


Temperature Control Equipment 


Most temperature control equip- 
ment used on extrusion machines 
makes use of some type of thermo- 
couple control element. These ele- 
ments are located at strategic points 
in the extruder, the die, etc., so that 
the various zones or locations can 
be accurately controlled. From this 
point on, however, instrumentation 
will vary widely. The simple type 
uses a thermocouple in connection 
with an indicating thermostat. This 
thermostat may simply connect and 
disconnect a source of electric 
power to a heating element or ele- 
ments, turning them on and off 


EQUIPMENT FOR 


COMPRESSION press consists 
essentially of a ram in a cylinder 
or pot, the pot being tied to a resist- 
ing head member through strain or 
tie rods. A movable platen equipped 
with bushings, one for each strain 
rod, is mounted on the outside end 
of the ram. Thus, clamping action 
occurs between the top of this mov- 
able platen and the flat under-side 
of the press head. The ram is usually 
hydraulically operated, although a 
few mechanical toggle presses are 
in existence and one company makes 
a combination hydraulic-pneumatic 
press. Hydraulic power is delivered 
either by a central accumulator sys- 
tem or by separate pumps for each 
press. 
Although many presses today are 
self-contained—that is, equipped 
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automatically as the temperature 
rises or falls below the limits con- 
trollable by the thermostat. Other 
types use this thermostat to turn on 
and off only a portion of the ele- 
ments, leaving some of them on 
continuously. Here a voltage control 
instrument is generally used, so that 
the temperature of those elements 
that are “continuously on” is varied 
manually. 

Recently another type of control 
unit has been placed on the market 
which has no moving mechanical 
elements of any kind and does not 
work on the “off and on” principle. 
Instead of a thermocouple, it uses 
a thermister as the control element. 
Instead of generating a varying 
voltage with temperature change as 
does the thermocouple, the thermis- 
ter changes in resistance with tem- 
perature change. This new control 
unit is completely electronic and in 
operation varies the power input 
to the extruder heating elements 
over an infinite range. 


Auxiliary Equipment 


Various other types of equipment 
are required for certain types of ex- 
truders. For example, when mono- 
filaments are produced, it is neces- 
sary to orient them, and accordingly 
a self-contained piece of equipment 
making use of large rolls, rotating 
at different speeds, is intermediate 
between the cooling or conveyor 
section of the set-up and the final 
wind-up. These rolls stretch and 


with all controls as well as their 
own pumps—there are many plants 
which operate with a central pres- 
sure system which supplies hydrau- 
lic power for the entire plant. These 
central systems require high pres- 
sure pumps, low pressure pumps, 
and some type of hydraulic pressure 
accumulators. Three types of accu- 
mulators are in standard use. In 
one, the accumulator piston raises a 
heavy weight against gravity, and 
the weight is adjusted to give the 
desired hydraulic pressure. In an- 
other, the accumulator piston acts 
against a compressed air piston of 
much larger diameter, and the force 
exerted by the air produces the 
hydraulic pressure. In the third 
type, the water is pumped against a 
volume of compressed air in a tank. 





thereby orient the monofilaments 

In some cases, extruders are 
for compounding and pelletizing. Ip 
this case a pelletizer or chopper js 
inserted in the extrusion set-up. 
The cutters operate either at the 
face of the die, thereby chopping 
hot rod into pellets; or after the 
cooling and conveying equipment, 
so that the cooled rod is chopped 
into pellets. 

Many types of take-up or wind- 
up equipment are used, according to 
the extruded product being made 
In wire coating, it is of course nec- 
essary to have equipment which wil] 
rotate large spools for winding up 
the finished wire. When film or 
sheet is being produced, special 
equipment is required to wind the 
product on various cores. Some 
special equipment of this type 
makes continuous operation pos- 
sible, in that when one spool or core 
becomes full, the film is automati- 
cally cut and transferred to a second 
spool without more than a momen- 
tary interruption of the wind-up 
operation. 


References 


For further information on equip- 
ment for extrusion of specific ther- 
moplastic materials, consult chap- 
ters listed on p. 533. Also consult 
the Subject Index and the Directory 
Index. 

“A new look at extrusion,” Her- 
bert O. Corbett, Moprrn Ptastics 
31, 198 (June 1954). 


COMPRESSION AND TRANSFER MOLDING 


The different types of compression 
presses are designated according to 
their method of control: 1) hand- 
operated, 2) semi-automatic, and 3) 
fully automatic. The designation 
“hand-operated” indicates that the 
motions of the press are actuated by 
manually controlled valves. Such a 
press may be used with what is 
known as a hand mold, so called 
because it is not permanently 
mounted in the press, but is removed 
from the press after the curing cycle 
has been completed, and dismantled 
on a convenient bench. After the 
molded part has been removed from 
the mold, molding compound and in- 
serts, if required, are placed in the 
cavity of the mold, the force plug 
placed in position in the mold, and 

(To page 760) 
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anufacture 
oducing plastic 
mercial widths. We 
n Extruder Stock Screws 
sizes and types. 





nM Need A Special Extruder 
M—THAT'S OUR SPECIALTY 


Gor need may be a special feed or 


a volatilizing section. You may be 


For Your Indtvidue 


engineering —- extruders for specific 
purposes. 

The National Erie line has been in 
existence since 1902. Aetna-Standard, 
an outstanding manufacturer of ma- 
chinery, bought the line of machinery in 


1952. The NE line is sold by Aetna- 


considering a special material which 
will demand a special extruder. Or the 
shape of the extrusion may require a 
special opening and head. 


Whatever the specific need for your 
extruder, we can engineer the unit for 
you. 


Standard’s sales associates, Hale and 
Kullgren, Inc. Send your inquiry to Hale 
and Kullgren, Inc., 613 E. Tallmadge 


That's our specialty — extruders with Ave., Akron 10, Ohio. 
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WE STOCK PARTS 
Stocking of parts speeds delivery on 
NE extruders. Send your inquiry to 
Hale and Kullgren, Inc., 613 E. Tall- 
madge Ave., Akron 10, Ohio. 


a oe ee meee MeN ed 





THE AETNA-STANDARD ENGINEERING CO., PITTSBURGH, PA. 
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“‘Completeline’”’ of Injection, Compression and 
Transfer Molding Machines available in wide 


range of capacities and sizes. 


Each of the W-S Molding Machines you see From today’s ‘‘Completeline’’, Watson- 
on these two pages (as well as the scores of Stillman can supply both standard and spe- 
others not shown) is designed to do two cial machines for a wide variety of molding 
things:(1) help youmake impressive increases requirements. 
in production, (2) help you make impressive So whether your needs call for an injection, 
savings in optrating and maintenance costs. compression or transfer molding machine, 
Rugged in construction, simple to operate it will pay you to check with W-S first . . . and 
and complete with the latest features for high cash in on higher production at lower cost. 
speed molding, these machines can be used to For more information om any W-S Molding 
mold a wide range of plastic products and Machine, write today for our latest catalogs. 
components—super-size or miniature. 





THE WATSON-STILLMAN COMPANY 


DIVISION OF H. K. PORTER COMPANY, INC. 
156 Aldene Road, Roselle, N. J. 


. K. PORTER COMPANY, INC. 


40 NOISIAIG ¥ 





ESTABLISHED 184 
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De-Sta-Co Toggle Clamps are extremely flexible in their application and are easily 
adapted to work-holding problems in drilling, milling, reaming, boring, welding, 
bonding, machining or other production processes. You get more production with 
fewer rejects at lower tooling costs when you tool up with versatile De-Sta-Co 


Toggle Clamps. 


Parts are held firmly in perfect alignment, insuring precision from the first 
piece to the last, with smooth, fast, powerful action, clamping and releasing in 
split seconds. Your fixtures cost less when they're designed around these low-cost 
work-holding tools . . . reduce labor costs of ordinary methods. 


Your nearby “De-Sta-Co” Distributor stocks more than 60 models for your 
convenience. Contact him at address below or write us for complete catalog. 


ALABAMA 
Dixie Type & Supply Co. 
930 N. 6th Avenve 
Birmingham 4 
ARIZONA 
Norman S$. Wright & Co. 
2645 E. Adams Street 
Phoenix 


CALIFORNIA 
Norman S. Wright & Co. 
1361 Abby Street 
Fresno 3 
Norman S. Wright & Co. 
625 N. Alvarado Street 
Los Angeles 26 
Norman S. Wright & Co. 
1015 Folsom Street 
San Francisco 3 
GEORGIA 
Pye-Barker Supply Co. 
231 Pryor Street, S.W. 
Atlanta 3 
ILLINOIS 
George A. Rieke 
Woodworkers’ Tool Works Inc. 
222 S. Jefferson Street 
Chicago 6 
INDIANA 
General Supply & Tool Co. 
140 S. Senate Avenue 
Indianapolis 4 
low 


A 
Globe Machinery & Supply Co. 


401 E. Second St. 
Davenport 
KANSAS 

H-H Tool & Supply Co. 

111 W. 2nd Street 
Wichita 2 

MASSACHUSETTS 

F. H. Robertson Co., Inc. 
420 Broadway Avenue 
Malden 48 


MINNESOTA 


Northern Machinery & Supply Co. 
2001 Washington Ave. S. 


Minneapolis 1 


MISSOURI 
Ernst Machinery Co. 
1606 Oak Street 
Kansos City 4 
H. ©. Monahan 
1007 Yale Avenue 
St. Lovis 17 


NEW YORK 


Acme-Danneman Co., Inc. 


45 West 18th Street 
New York 11 
Root-Neal Co. 

64 Peabody Street 

Buffalo 10 
Fink Tool Co. 

972 Clinton Ave. S. 
Rochester 20 

M. J. Kelly Supply Co. 

323 E. Water Street 
Syracuse 1 


OHIO 
F. N. Cuthbert, Inc. 
2909 Detroit Avenue 
Toledo 10 
Die Supply Company 
1400 Brookpark Road 
Cleveland 14 
Die Supply Sales Co. 
311 Vermont Street 
Dayton 4 


OREGON 
Norman S$. Wright & Co. 
1932 S.W. Water Street 

Portland 1 


PENNSYLVANIA 
Paul J. Fleming & Son 
907 W. Wagner 
Philadelphia 41 


TENNESSEE 
Mr. Ralph Landrum 
1107 Granada 
Nashville 6 
Lewis Supply Co. 
477 S. Main Street 
Memphis 2 


TEXAS 
Tool Supply & Engr. Co. 
1901 Canton Street 
Dallas 1 


WASHINGTON 
Norman S. Wright & Co 
125 S. Stevens 
Spokane 4 
Norman S. Wright & Co. 
233 Ninth Avenue, North 
Seattle 9 


WISCONSIN 
Triplex Supply Co. 
830 N. Third Street 

Milwaukee 2 


ONTARIO 
Williams & Wilson Ltd. 
11 Front Street, East 
Toronto 1 
Williams & Wilson Ltd. 
1465 Tecumseh Blvd., E. 
Windsor 


QUEBEC 
Williams & Wilson Ltd. 
544 Inspector Street 
Montreal 3 


DETROIT STAMPING COMPANY 
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327 MIDLAND AVE. + DETROIT 3, MICH. 











the entire assembly is man ally po- 
sitioned on the lower plat«n of the 
press. 

The hand-operated press may also 
be used with the two halves of the 
mold permanently assembled on the 
platens of the press. In this case the 
mold may be equipped with knock- 
out pins which are actuated by the 
motion of the press; or the mold may 
be of a simple design requiring only 
a blast of air to remove the part from 
the mold. 

There are very few if any cases 
where a hand mold would be used 
in a semi-automatic press. In the 
great majority of cases the mold is 
mounted permanently in the press, 
and the only difference between the 
operation of this type mold in a 
hand press and in a semi-automatic 
press is that in the case of the semi- 
automatic press the operator starts 
the molding cycle by pressing a 
button or other control, and the 
complete cycle of mold closing, cur- 
ing, and mold opening proceeds 
without further operator attention. 
The cycle, however, comes to a 
dead stop after the mold is open, 
and it is necessary for the operator 
to recycle the machine manually 
after the molding material has been 
loaded in the mold. All types of 
auxiliary equipment, such as knock- 
out pins, side angle draw bars, etc., 
can be included in this semi-auto- 
matic cycle arrangement. 

In the case of the fully automatic 
press, no operator attention is re- 
quired. All functions of molding, 
from material loading right on down 
to the ejection of the part, are com- 
pletely automatic. 


Press Types 


Any one of these types of presses 
can be further considered as up- 
ward-acting, downward-acting, and 
angle presses. In the case of the up- 
ward-acting press, the hydraulic 
ram moves upward and the hydrau- 
lic cylinder or pot is mounted in the 
base of the press. In the second or 
downward-acting type, the pot 1 
mounted on the head of the press, 
and the movable ram goes down- 
ward to clamp. The angle press }s 
somewhat different in that it con- 
sists of either an upward- or down- 
ward-acting mold clamp, tied to 4 
horizontal-acting hydraulic rem and 
cylinder assembly. This special type 
of press is used for certain ! Iding 
jobs which require mold opening ™ 
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Bol ING MACHINERY for PROCESSING PLASTICS 


Intensive Mixers ° Calenders ° Mills * Presses 


Bolling ‘fers you a specialized line of modern, accurate, 
e machines for the processing of plastic mate- 


depend 

rials. Included particularly are the widely used Bolling 
Spiral-Flow Intensive Mixers; 2-roll mixing and warming 
mills; 2-, 3- and 4-roll calenders, and hydraulic presses of 


the compression-transfer types. Boliing’s advanced con- 
; struction methods and engineering counsel are at your 


command. 








54” x 100” Bolling multi-opening, laminating press. 
Wide range of sizes and tonnages. 























Bolling transfer press, 24” x 24”, 
¢50-ton, 18” ram, 18” stroke. 











encase a 


Bolling 4-roll film calender, 20” x 58”. Standard 
models in 3-roll and 4-roll types, 12” x 32” through 
24” x 68”. Individual motorized screw-down at 
each roll end. Floor-level mounting on single- 
piece cast base. 





Standardized, modern designs for every milling or sheeting 
requirement. Compact floor level drives. 10 frame sizes, 
7” through 84”. (22” x 60” heavy duty right angle drive 
illustrated). 





-_ oi . _- omens ~ ath 


No. 10 Bolling Intensive Spiral-Flow Mixer for batch of approximately 
325 pounds, with 250 h. p. drive. 





< 
B) STEWART BOLLING & COMPANY, INC. / 


3196 EAST 65TH STREET 


e CLEVELAND 27, OHIO 
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more than one direction [he presg 
may also be used for tran; ‘er mold. 
ing operations. 


Press Capacity 

Certain specifications ‘or com- 
pression presses are more important 
than others; for example, most 
compression presses are rated as 
having a capacity of “X” tons. For 
example, a 150-ton press will have a 
clamping pressure of 150 tons be- 
tween its movable platen and the 
head of the press when operated at 
the specified hydraulic pressure. 
Because of the factor of safety which 
is designed into the various elements 
of most hydraulic presses, this pres- 
sure can be raised somewhat, thus 
increasing the tonnage. In the ma- 
jority of cases, however, accumu- 
lator-operated presses are designed 
to operate at hydraulic pressures of 
2000 to 2200 p.s.i. In the case of self- 
contained presses, the hydraulic 
pressure is controlled by the pump- 
ing equipment installed by the 
manufacturer. Presses are available 
in capacities from 5 to 3000 tons. 

The platen area of a compression 
press indicates the maximum size 
mold which can be mounted in the 
press. In some cases, of course, molds 
somewhat longer or wider than the 





Heating 
Plastics 





For Vacuum Forming 

Faster vacuum forming—with over- 
all cycles as low as 30 seconds—is now 
a practical reality thanks to the effi- 
ciency of newly developed heating 
techniques employing GLENN STAR 
INFRA-RED HEATING PANELS. 

Maximum flexibility and _ highest 
production is a direct result of using these superior heating panels. lnten ‘eben ca be A 
With them, temperatures up to 900°F. are easily selected, easily ed with “a povtiiel eo as sale 
maintained, and simply timed. ite Bors: outside of the plaihl ane: 
however, this is not recommended. 
Because of the very high pressures 














Custom Designed Panels 


Each installation of GLENN STAR INFRA-RED HEATING used, the portions of the mold pro- 
PANELS is constructed to meet customer’s needs, thereby insuring jecting outside of the platen might 
high intensity radiation where it is most needed. tend to bend slightly, causing exces- 

Long infra-red wave-lengths are absorbed efficiently by all colors sive flash and poor cut-off. 
and textures, making them ideal for use with conveyors and tunnels The “daylight” opening refers to 


the maximum possible space obtain- 
able between the inside of the head 
of the press and the movable platen. 
Conduction Heating Ram travel, as its name suggests, 
refers to the maximum possible 
movement of the hydraulic ram. 
This is of special importance in the 


in every type of radiant heating application. 





For application of heat by conduction, shock-resistant GLENN 
STAR SAFETY HEATERS* provide long-lasting service, mini- 





mum maintenance and expense. case of deep-draw molded parts; for 
. ° . example, a press with a ram travel 

Engineering Service of 10 in. could not be used with a 

We will gladly provide valuable data molded part which was deeper than 

and suggestions that will insure the best slightly under 5 in., because _ 

heating application for your purpose. would be no way to remove the * 

Our CATALOG will be sent on request from the force plug or cavit rf e 

the two mold halves were separatet 


without obligation. ; 
by more than 5 inches. 








a FAR Transfer Molding and Presses 

A i ress can be sim- 

GLENN ELECTRIC HEATER CORPORATION @ | wiv comvertea to transfer» tain 
CAnal 6-7301 254-258 Canal Street, New York 13,N. Y. | In this case, a second vabl 
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A Complete 


SERVICE 


for the Plastics : 
Industry | 3 


Pratt & Whitney manufactures com- 2 
plete lines of precision Machine Tools, 2 
Cutting Tools and Gages for every F 
need in the Plastics Industry. All of 
these products ore designed and manu- 
factured to help you establish new 
standards of efficient operation and 
product quality. Here are a few 
products of special interest: 


cue Sa eee 


MACHINE TOOLS , 


Jig Borers 
Rotary Tables | 
Jig Grinders : 
Vertical Shapers 
Toolroom Lathes and Accessories 
Keller (Tracer-controlled) Milling 
Machines 
Kellerflex Flexible Shaft 
Machines and Accessories 
Kellerflex H.S. Steel and 
Carbide Burs 
Automatic Duplicating Machines 
. . : for Bottle Molds 
Pay - simple or intricate Vertical Die and Surface Grinders 
¢ Cutter and Radius Grinders 
~ ¢ small or large . Diaform Wheel Forming Attachments 
Se — ¢ original or duplicate 


—— 











d vo gba acl deer oe 
eal comely tr KELLER 3-dimensional 


PHOTO COURTESY OF A.B.A. TOOL AND DIE CO., 
MANCHESTER, CONN. 








CE HALF of a mold for swivel chair 

All 4 feet are duplicated from a %4 section mode! duced 
ring a symmetrical whole, : tracer 
oTO COURTESY OF MPM INC., CLEVELAND, OHIO 












CUTTING TOOLS 


8 single or multiple cavity Taps and Dies (all types) 
Milling Cutters (all types) 
End Mills 


Praryr & Wau ITNEY Keller Cutters and Tracers 


Reamers (all types) 
Drills and Counterbores 


“KELLERING 
; GAGES 


Precision Gage Blocks 
Produces All (Steel and Carbide) 

Standard Measuring Machines 

Supermicrometers 


YOUR MOLDS and DIES J ™mrjane Spit! rs 


Electrolimit Comparators 








faster...better...at lower cost Oe tet cas ! 
“KELLERING” . . . automatic tracer-controlled milling with P&W KELLER ‘ 
Machines . . . accurately duplicates the shape of any simple or complex j TECHNICAL 
ne master form. Original or duplicate molds and dies of every type are SERVICE 1 
AND FOR FINER produced with greater speed, ease and economy than by any other ? 
ASTER FINISHING method. High accuracy reduces hand finishing to a minimum. 
f elas molds and dies Designed specifically for tracer-controlled milling, KELLER Machines are fi 
ait Bae Hy ay rugged, dependable and versatile . . . handle a wide variety of jobs 
ble Shaft Machine with without requiring major adaptation. The complete KELLER line includes ! 


ellerflex Accessories and i i 
, ces models for practically any work size. 
Purs. You'll do a better job ‘ ; ; 


n much less time., WRITE NOW FOR COMPLETE INFORMATION 


Pratt « Wuirney 
DIVISION NILES-BEMENT-POND COMPANY 


WEST HARTFORD 1 CONNECTICUT U.S.A 
1860 





To help you select the machines and 
other equipment best suited to your 
needs . . . and to assure that they are 
carefully engineered to your job re- 
quirements . . . P&W Products are 


made available through our own di- 





SINCE 





rect-factory Representatives. Working [ 
Hade™ from P&W Branch Offices conveniently 
located in principal cities throughout 
. the country, these Speciolists are ready 
(The gaan NGHAM » BOSTON + CHICAGO = CINCINNATI * CLEVELAND + DALLAS fo serve you , 
* PITTSBUpau DETROIT * HOUSTON (The Stanco Co.) ° ANGBPLES + NEW YORK + PHILADELPHIA Write or pe today tor expert tech- 


H * ROCHESTER + SAN FRANCISCO + st. Fours * EXPORT DEPT., WEST HARTFORD 
MAC INE TOOLS * CUTTING TOOLS * GAGES 


nical assistance on your problems. 























HEAT == 


FOR PLASTIC PROCESSING 


you 
specify 
the 


s1ze | 


electric heaters of all types 


For Machine parts @ For Liquids @ For Air 


it 


also special requirements 





_-----INDUSTRIAL HEATER CO., INC. 


1921-1955 


245 Canal St. New York 13, N. Y. 








WRINKLE FREE — PERFECT ALIGNMENT 
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OF SHEET & FILM 


FREE WHEELING 
EXPANDER 


Removes wrinkles and creases before 
entering next machine. Holds to full 
width all tire-cord, paper, rubber and 
plastic films and all types of fabrics. 


PRECISION 
GUIDER 
with MH31 Rolls 


Positive but gentle control—fully 


automatic. Maintains accurate lateral 
alignment on all types of materia! 
from heavy sheeting to delicate films. 


Other Mount Hope Film and Sheet 
Handling Devices 
. Mount Hope Open Width Tension Device . . . controls tension. 
. Mount Hope Skewed Weft Stroightener . . . sets weft at right angles to warp. 
. Mount Hope Bowed Weft Straightener . . . takes the curve out of bowed filling. 
. Mount Hope Continuous Roll Feed . . . permits sewing on fresh roll at full machine speed. 
. Mount Hope Plaiter . . . ball bearings—neoprene covered draw rolls. 
DEPT. M 


(WOON GOOG 


GAC CWEQRY COQCOCAGCY 


15 FIFTH STREET, TAUNTON, MASSACHUSETTS 


Vawn- 











platen or bolster plate ; mounted 
between the ram platen and th 
head. A transfer pot or chamber 
mounted on the top of this movable 
bolster plate, and a fixed ram, the 
outside diameter of which is slightly 
smaller than the inside diameter of 
the pot, is mounted under the head 
of the press directly above the pot, 
A sprue bushing, which serves to 
deliver the material from the trans. 
fer pot to the mold, is designed g 
that it will go through the bolster 
plate and screw into an opening in 
the bottom of the transfer pot. 

In this type of transfer molding, 
the mold clamp available depends 
upon the diameter of the transfer 
pot, since the only force available 
for both mold clamp and transfer. 
ring is derived from the single hy- 
draulic ram of the press. Thus. 
whenever a mold is designed for 
this type of transfer molding, a 
compromise must be made between 
transfer pressure and mold clamp, 
because of the inverse reaction. 

Compression presses can be used 
for laminating; however, in order t 
laminate sheets economically, most 
companies use multi-platen presses 

Compression presses have also 
been converted so that they may be 
used for injection molding. This type 
of conversion is very similar to that 
used for the transfer molding de- 
scribed above, except that the trans- 
fer or injection pot is equipped with 
a torpedo or spreader so that the 
plasticizing capacity is sufficient to 
plasticize the granules. 

A transfer press is essentially a 
compression press equipped with an 
additional or auxiliary hydraulic 
ram. The clamping ram of the press 
may be either upward- or down- 
ward-acting, with the transfer ram 
operating in a direction opposed to 
it. An angle press may be used for 
transfer molding, in which case th 
molding material may be trans- 
ferred into the mold either by the 
vertical-acting ram or the horizon- 
tal-acting ram; the second ram atts 
to open, close, and clamp the mold 

The use of a two-ram or trans 
fer press for this type of molding 
permits the use of more cavities in 4 
mold than it is possible to use in 4 
single-ram compression press C0! 


verted to transfer molding. This 
condition is made possible since the 
total available clamping capacity ® 
the press is entirely used for clamp- 

(To page 768) 
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MAKE THE MACHINES | 
-THAT 00 THE JOB 


Peco Injection Moulding Machinery is now well established throughout the world as ‘ 
equipment in which the best engineering skill and experience is combined with the 
latest developments in plastic technology. 





A notable addition to the PECO range of machines for the plastics industry is the 21/.” ‘ 
Universal Extrusion Machine which is illustrated above. 


Illustrated literature is available on all PECO products and will be gladly sent on 


, =3--) PECO MACHINERY SALES (Westminster) LTD., 28 VICTORIA ST., LONDON, $.W.1 
nt nia Telegrams: ‘*‘PROFECTUS,"* SOWEST, LONDON Telephone: ABBEY 1793/4/5 Cables: PROFECTUS, LONDON 


Works: THE PROJECTILE & ENGINEERING CO. LTD., ACRE STREET, LONDON, S.W.8 
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THE MOST COMPREHENSIVE LINE 
OF PLASTIC MOLDING EQUIPMENT 





Choose the method best suited to your needs, then select an H-P-M press to 
do the job! From the first acceptance of plastics as a highly feasible commercial 
material, H-P-M has been designing and building molding machines for the plastic 
industry. Today, H-P-M offers plastics machines for every job—injection, com- 
pression, transfer, laminating and reinforced plastics — machines designed to give 
molders larger capacities . . . faster cycles ... fewer rejects . . . big savings in 


production costs. 


Regardless of your molding application, you’ll handle the job better and 
faster with an H-P-M. Investigate now how an H-P-M will help your production. 


There’s an H-P-M plastics engineer as near as your telephone . . . call him today. 


REINFORCED LAMINATING COMPRESSION TRANSFER 




















A complete line of stock Multiple hot plate presses Stock sizes 100, 200, Stock sizes 100, 200, 


presses from 50 to 200 with steam or electrically 300 and 500 tons. 300 and 500 tons. 
tons, designed specifically 







for molding reinforced heated plates for com- Larger sizes up to Larger sizes up to 
plastics. Larger sizes pressing or curing lamin- 2500 tons built on 2500 tons built on 
built to order. Write for ated material. Built to special order. Write special order. Write 








Bulletin No. 5404! customer’s requirements. for Bulletin No. 4901! for Bulletin No. 4901! 














QUALITY gab) FASTER with new 
H-P-M INJECTION MOLDING MACHINES 


Check these features —they‘re important to you! 


® FULL HYDRAULIC MOLD CLAMP provides 
fast closing and opening speeds with 
automatic adjustable slow downs. No @ OVERHEAD OIL TANK keeps oil clean and 
adjustments required for different mold provides gravity prefill for fast clamp 
thicknesses, which mean big savings in pressure build-up. 
mold set-up time. 
@ HIGH-SPEED INJECTION UNIT combines 


EXTRA-LARGE PLATENS will accommo- . boii 
new high-output, 3-zone plasticizing 


date big molds . . . located at ideal eg, ae 
operator height, requiring no platforms chamber with injection plunger speeds 
or pits. over 50% faster than on previous models. 


Entire injection unit can be retracted 
» ACCURATE, COMPENSATING WEIGH hydraulically. 
FEEDER is standard equipment on all con- 
ventional, large capacity models. @ NEW H-P-M HYDRAULIC CIRCUIT employs 


» PLENTY DAYLIGHT & STROKE permit pro-  **°®Ptonally quiet pumps and a new 


duction of deep parts. Quick changing 
ram spacer permits use of thin molds tem which reduces hydraulic piping to 
without bolsters. a minimum. 


leakproof manifold sub-plate valve sys- 
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HYDRAULIC PRESS MFG. CO. 


1012 Marion Road, Mount Gilead, Ohio 
U. S. A. 


Sin es abe 
hae Ba ASHE S06 Caton. 


| Sat 
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LIBERTY J-BOX: Lets you 
splice in a new roll or take 
off a completed roll without 


be used in any web proces- 
sing operation . . . Custom 
built to handle any width of 
material you specify .. . 
Precision ball bearings 
eliminate static electricity 
“drag.” 


















~ 
LIBERTY TWO-COLOR GRAVURE PRESS: 
New! Prints on vinyl, poly- 
ethylene, coated fabrics, paper, 
other web materials . . . Prints 
two colors; exact registration 
guaranteed by three easily-made 
adjustments . . . Press converts 
readily from gravure to aniline 
printing. 


~ = 225 
2333 

~ _— 
wt on 





To get complete details on the Liberty equip- 
ment shown here and additional machines for 
processing plastic sheet and other web materi- 
als, write for our catalog at this address: 
Liberty Machine Company, 275 Fourth Ave- 
nue, Paterson 4, New Jersey. 
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stopping machinery ... Can. 





a 

LIBERTY POLISHING UNIT: Will 
produce a rich matte or a high 
polish on vinyl _ sheeting. 
Simply add to your calender 
. . . Works on virgin and re- 
processed materials . . . Can 
be used to decrease the gauge 
of material as it comes from 
calender and polish it in a 
single operation. 


<q MIBERTY ELECTRIC UNIT: A single 
unit to emboss, polish, and 
laminate . . . Operates elec- 
trically for clean, uniform, 
controllable production 
Designed for non-stop opera- 
tions having dual let-off and 
take-up stands; runs at 6-42 
yards per minute ... Cus- 
tomers claim up to 35% in 
yardage without loss of width; 
chrome and engraved rolls are 
internally cooled . . . Pressure 
infinitely adjustable to suit 
roll being used; air pneumatic 
pistons individually controlled 
. .. Has operating face of 62”, 
handles widths up to 60”. 


LIBERTY MACHINE Co. INC. 





ing, whereas in the case >f the sin. 
gle-ram transfer method a sizable 
portion of the clamp ram's tonnage 
is used for transfer pressure, and jg 
thus lost to the clamp action, __ 
Although -the two-ram-type pres 
can be used with the transfer Set-up 
making use of a separate transfer 
pot, it is generally used with wha 
is known as pressure-type transfer 
molds. This type of mold has the 
transfer pot built directly into one 
half of the mold. The diameter of 
this pot is slightly larger than the 
diameter of the transfer ram. 
With the transfer ram in the 
withdrawn position, preforms oj 
molding compounds are dropped in- 
to this hole, and the action of the 
transfer plunger causes the material 
to flow through the runners and 
gates into the cavities of the mold. 
With this design, no sprue is used. 
and because of this fact, when the 
mold is open a complete shot in- 
cludes not only the parts and run- 
ners, but also the cull disk. 
Although there is no theoretical 
limit as far as size is concerned, the 
tonnage of transfer presses does not 
approach that of present-day avail- 
able compression presses. In fact, 
there are few if any transfer presses 
today over 500-ton capacity. 


Other Equipment 


There are two types of preform 
presses. One is known as a single 
stroke, so classified because it makes 
use of a single vertical-acting ram, 
either hydraulically or mechanically 
actuated, for compressing powdered 
material into a compact preform. 
The second is known as a rotary 
unit, since it incorporates a set 0! 
multiple dies rotating around a cen- 
tral axis. In operation, the vertical 
action of each die is actuated by 
properly shaped cams. 

There are two general types ° 
preheaters used to precondition 
thermosetting compound before it is 
compression or transfer molded. 
One is the oven type, which gains 
its heat either from steam coils clr- 
culating hot air, or infra-red lamps 
This type of preheater also doubles 
as a predryer. Preforms can be 
handled in a standard oven-type 





unit equipped with drawers which 
permit dry air to circulat freely 
about the preforms. If the materia! 
to be preheated is in a powce! form, 
however, a rotating can-type of _ 

nit the 


must be used. In such a 


Machinery and Ec. ipmer 


pow¢ 
natin 
layer 
heate 
the p 
ditior 
His 
ate 0 
is, th 
const 
poun: 
heat 
when 
a cc 
quen 
natur 


Fol 
are 
ducti 
eithe: 
proce 
the |: 
then 
the 
throu 
Im 
impr 
treati 
hold 
varni 
filler, 
the a 
As 
monl 
satur 
heavy 
the c 
can k 
0.001 
Dr 
equi 
of ev 
vance} 
suita 
types 
Mo 
force 
tunn 
equir 
portii 
dryir 
both 
ume 
heate 
or oj 
ance 
omy, 
vent 
enou 
atmo 


cent 


Equi 





n 


onstantly agitated, elimi- 


powde : 
nating possibility of the outside 
layer ,owder becoming over- 
heated .d setting up before all of 
the ple material has become con- 
dition: 

Hig! quency preheaters oper- 
ate ol dielectric principle; that 
is, the ake use of the dielectric 
constarn' of preformed molding com- 
pound ‘ich eauses the material to 
heat uniformly throughout its mass 


when it is used as the dielectric of 
a condenser. Standard high-fre- 
quency preheating equipment of this 
nature is available in varying ca- 


pacities up to 15 kw., which size 
will raise the temperature of 12 Ib. 
of thermosetting material from am- 
bient temperature to 250° F. in one 
minute. This method of preheating 
has made transfer molding far more 
efficient and has greatly speeded up 
compression molding cycles. It also 
has made possible the molding of 
much heavier sections. 

For further information on equip- 
ment for compression and transfer 
molding of specific thermoplastic 
materials, consult chapters listed on 
p. 499. Also consult the Subject In- 
dex and the Directory Index. 


EQUIPMENT FOR LAMINATING 


OUR types of treating equipment 

are usually employed in the pro- 
duction of laminating material, 
either high- or low-pressure. The 
procedure includes impregnating 
the laminate filler stock with resin, 
then driving off the solvent, leaving 
the binder uniformly distributed 
throughout the reinforcement. 

Impregnating Equipment—At the 
impregnating or “wet” end of a 
treating machine are a roll stand to 
hold the rolls of raw filler stock, a 
varnish trough for saturating the 
filler, and equipment for controlling 
the amount of saturation. 

A squeeze-roll setup is most com- 
monly used for controlling degree of 
This consists of two 
heavy steel rolls mounted so that 
the clearance between their crowns 
can be adjusted accurately to within 
0.001 to 0.002 inch. 

Drying Equipment—The drying 
equipment has the double function 
of evaporating the solvent and ad- 
vancing the resin to the stage most 
suitable for laminating. Several 


saturation. 


types are used. 

Most common is the horizontal, 
lorced air type. This consists of a 
tunnel about 75 to 100 ft. long, 
equipped with a conveyor for sup- 
porting the impregnated stock. The 
drying agent is hot air directed on 
both sides of the stock in large vol- 
ume and at high velocity. The air is 
heated by high-pressure steam, gas 
or oil burners, or by electric resist- 
ance heaters. For reasons of econ- 
omy hot air carrying the sol- 
vent recirculated, with just 
enoug heing discharged into the 
re to keep the solvent con- 

below the explosive 


nt for Laminating 


point. These horizontal forced air 
driers are usually equipped with 
diffusing chambers and dampers to 
control the supply of heat to any 
part of the oven, making the equip- 
ment flexible enough to use in dry- 
ing many different materials. 

Cooling Equipment—Somewhere 
between the drying oven and the 
wind-up mechanism, there must be 
a cooling zone where the dried stock 
can be brought down to room tem- 
perature. Cooling equipment may 
consist of water-cooled rolls or 
plates over which the hot material 
passes, or may be merely an exten- 
sion of the drying tunnel where 
blasts of cold air hit the material. 

Wind-up Equipment—The “dry” 
end of the treating machine consists 
of the drive rolls necessary to pull 
the treated material through the 
oven, and a wind-up mechanism. 
The latter can be of either the fric- 
tion disk or the double drum type 
used in the paper industry. 


Cutting and Curing Equipment 


If the finished stock is to be used 
in the manufacture of flat high-pres- 
sure laminate sheets or molded lam- 
inated shapes, it must be unrolled 
and cut into sheets of the right size 
and shape for the pressing or mold- 
ing operation. The cutting equip- 
ment consists of rotary cutters and 
stackers, slitting machines, and 
power- and hand-operated shears. 

In addition, if the laminator molds 
special shapes such as speaker dia- 
phragms, centrifuge disks, or rayon 
spinning buckets, dinking presses 
will be required. 

in laminating plants where mac- 
erated moldings are made, it will be 
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2!/. INCH EXTRUDER 


Killion Plastic Extruders are 
designed to meet your particu- 
lar production needs. Illustrated 
is an efficient production 21, 
inch machine ideal for a con- 
tinuous delivery of extruded 
forms. All K models ore speci- 
ally desiqned to meet your re- 
quirements and at a cost that 
will not strain your budget. 
They are electrically heated and 
water-cooled with o separate 
mobile control stand. The K 
model will process end deliver 
a regulated amount of plasti- 
cized material suitable for coat- 
ing or sheeting. 


KILLION SERVICES 


Here under one roof isa 
unique service of desiqan coup- 
led with complete manufactur- 
ing facilities and guided by a 
central control for assurance of 
quality end products. 


i) ® DESIGN OR REPAIR OF 





SS 


| SCREWS 

“3 @ REPLACEMENT LINERS 

- @ REDESIGN OF OLD EQUIP- 
MENT 


S> 
£2 ® DEVELOPMENT & PRO- 
b DUCTION 
PH ® MANUFACTURE OF DIES 
" @ SPECIAL TOOLING 
v. © A COMPLETE TOOL & 
aa & MACHINE SHOP 
Sel = The screws shown opposite 
x are typical of Killion know-how 
qs in precision manufacturing. The 
~~ largest is 144 inches long with 
¢; a diameter of 8 inches with 
i. special torpedo nose, all accu- 
smallest is a 2-inch diameter 


screw, 30 inches long and is an 


[ rately made of two pieces. The 
{ exact duplicote of o customer 


& design. 
# Send for Illustrated 
i Brochure of Services 
e * * 
Prices and delivery furnished 


request trom your prints or sk¢ 


| j | | TOOL 6 MANUFACTURING C0. 
: I 


Verona, New Jersey Phone VErona 8-9396 
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Patented and Pats. Pending 


Large material may be preserved by 
plastic laminating after being photo- 
stated or otherwise reduced. 


HOTOGRAPHS and records to be lami- 
nated are placed between two sheets of 
cellulose acetate or similar plastic, in stacks 
up to 6 layers, within the size of the platens. 
The layers are separated by polished plates. 
Each stack is accurately heated and cooled 
under controlled temperature and pressure. 
The sheets are laminated and welded 
together with an impervious bond at the 
edges. Individual photos, cards of other 
laminated records are then trimmed on an 
ordinary photograph trimmer. 
The press handles any of the standard or 
special plastic sheets suited to laminating. 
No particular skill is required to produce 
up to 800 perfect laminations per 8 hr. day. 
The press is shipped ready for connection 
to standard electric outlet (110 volts A.C.) 
and cold water supply. No special wiring or 
plumbing required. 220 volts or D.C. if 
specified. 











eee FOR PRODUCING 


PLASTIC 


LAMINATED 
TAMPER-PROOF 
) MOISTURE-PROOF 
identification 
Cards and Badges 
Photographs, 


Important Papers... 





PROMPT SHIPMENT 
FROM STOCK 


Carver Laminating Press (illustrated), 
Model 150, is available from stock. Polish- 
ing plates and blietters, 5” x 6” or 6” x 6”, 
at slight additional cost. Cards, badges, and 
plastic materials may be purchased through 
regular suppliers. 


Distributors 


GRAFLEX INCORPORATED 
ROCHESTER 8, N. Y. 


FRED S.*CARVER INC. 


5 CHATHAM ROAD 
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HYDRAULIC EQUIPMENT 


SUMMIT, N. J. 

















in sizes up to 9”x12” 


necessary to have equi) nent fo, 
chopping, weighing, and | eforming 
the treated stock. 

The curing equipment is ‘he heart 
of the laminating plant. Here the 
loose stacks of treated stock are 
converted into the hard, dense, ho- 
mogeneous product known as 
laminate. Generally, the equipment 
used in the curing step must supply 
both heat and pressure. The most 
common piece of equipment in high- 
pressure laminating is the hydraulic 
press. When ovens or autoclaves are 
used as the heat source in low-pres- 
sure molding, it may be necessary 
to have vacuum pumps and other 
auxiliary equipment. 


Sheet Pressing Equipment 


The compression type presses 
used in curing high-pressure indus- 
trial sheets and decorative laminates 
are usually of huge proportions. 
Some have an area of 5000 sq. in. on 
a single platen, and are capable of 
exerting a pressure of 1 ton per sq. 
in. over this area. Such presses may 
have 10 to 15 steam heated platens 
and weigh up to 400,000 pounds. 

Very large presses may be 
equipped with two or more hydrau- 
lic cylinders to assure better distri- 
bution of pressure. On such presses, 
the columns or tie rods, three or 
more on each side, are generally 
about 11 in. in diameter, and are so 
constructed that the deviation at full 
pressure is only 0.003 in. for a col- 
umn length of 16 feet. The top of 
the press is constructed to give a 
maximum deflection of only 0.003 in. 
at full load. 

The steam platens are about 31 
or 4 in. thick, and are machined to 
within 0.002 in., with an allowable 
deflection of 0.003 in. when full pres- 
sure is applied. 

Since the platens of a multi- 
platen laminating press must be 
heated and cooled, they are custom- 
arily cored for circulation of steam 
and cooling water. Because the plat- 
ens move as the press is opened and 
closed, the lines through which the 
steam and water are supplied must 
have a degree of flexibility. Some- 
times this is achieved by using short 
lengths of flexible hose connecting to 
the main pipe line. Alternatively, @ 
rotating joint can be used in the 
short length of pipe supplyi: each 
platen, giving the pipe a hinve ac 
tion as the press closes. 
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ates are also required in 
operations. These plates, 


caul pl 


Ins 

> mm %2 to % in. thick, are 
rolled from special “heats” to a 
maximum thickness variation of 
0.005 Their surface finish, 
achieved by special grinding and 
polishit operations, varies from the 
44 satin, used for industrial lami- 
asies, a highly polished finish 
for som decorative laminates. 


A caul plate is used on either side 
of a stack of treated material. Sev- 
stacks, separated by caul plates, 
may be loaded between each two 
steam platens of a press. 

Most modern presses are equipped 
with special loading and unloading 
elevators, and with cycle equipment 
which automatically controls the 
flow of steam and cooling water and 
turns both high and low pressures 
on and off at the proper times. Some 
presses have closed sides, which cut 
down on heat loss, and aid in main- 
taining uniform platen temperature. 


eral 


Rod and Tube Equipment 


Rods—There is a choice of three 
types of equipment for making lam- 
inate rods. The first requires a ma- 
chine for winding the treated stock 
onto a thin mandrel, a rod mold, and 
a hydraulic press. The second in- 
volves a multi-cavity rod mold, 
across which flat sheets are stacked, 
to be forced into shape by heat and 
pressure. In the third, a table saw 
cuts square strips from cured lami- 
nate sheets and a dowelling machine 
shapes them. 

Tubes—The lay-up of both rolled 
and roll-molded tubes requires a 
steel mandrel and a specially de- 
signed tube-rolling machine. How- 
ever, curing equipment differs for 
the two types of tubes. A large cir- 
culating-air oven is used to cure the 
rolled tubing, while the roll-molded 
type of tubing is cured in a tube 
mold under heat and pressure. For 
both types, finishing equipment con- 
sists of a stripping mechanism, uti- 
lizing hydraulic cylinders for re- 
moval of the tubing from the 
mandrel, and centerless grinding 
equipment, with a liquid coolant. 


Finishing Equipment 


Shea and Saws—Laminated 
sheets or boards are usually 
‘immed and then cut into panels of 
Various sizes, This is done by me- 
chanical shears for sheets up to % 

(To page 774) 
Equipment for Laminating 





N THOUSANDS of leading industrial firms, 
government and technological laborato- 


ries the Carver Laboratory Press is an in- 
dispensable aid in plastics research and 
development. 

The Carver Laboratory Press, original in 
design,has long been accepted as standard 
for making quick, accurate small-scale tests; 
for development, research and instruction 
work; testing single cavity molds; prepara- 
tion of samples, and even for small scale 
production. The Carver Press provides com- 


plete range of temperatures from room tem- 


GENERAL SPECIFICATIONS 





perature to 400°F. Adjustable by thermo- 
switch to within plus or minus 2°F. Equipped 
with accurate 6” gauge, providing load 
readings up to 20,000 Ibs. Low pressure 
gauges optional. Carver Standard Accessor- 
ies include Electric or Steam Hot Plates; 
Electrically Heated and Water Cooled Hot 
Plates; Carver Test Cylinders; Swivel Bearing 
Plates; Cage Equipment, etc. The press and 
certain of the accessories are patented. Send 
for your free copy of our latest illustrated 
catalog, describing the Carver Press and 
some of its many applications. 














Load | Platens Opening Stroke | ‘Dimensions ” 
Adjustable 
0 to 10 ‘0 
6" x 6” 0 to 16” , ” "” "” 
tons Po 6'/," 18” x 16 x 36 
square | (7%" between 2 
(20,000 Ibs.) Cotumned 











FRED S. CARVER INC. 
HYDRAULIC EQUIPMENT 


5 CHATHAM ROAD 





SUMMIT, N. J 
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big profits 
on small jobs 
with the 


MINI-JECTOR 


SOSH OHHOHHOOOHHHOHHHOHOOOHSEEEEHEEEEEEEEE 
TRADE MARK 


the proven, low-cost, economical 


plastic injection molding machine 


Here are the small thermoplastic injection 
molding machines that do a small job in a big 
way! Economical to operate and low in cost, 
these *, ounce plastic injection molding ma- 
chines are turning out thousands of small plastic 
items every day for hundreds of satisfied users. 
Molds any thermoplastic . . . including Nylon. 
The Mini-Jectors are the most versatile machines 
in their class. Simple and compact in design, 
Mini-Jectors operate easily and efficiently and 
owners everywhere find they pay for themselves 
many times over. 
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es 


MODEL 40, Bench model, 3, 





MODEL 50, Similar to Model 


oz. cap., complete with stand- 
ard equipment, hand knock- 
out, only $350. MODEL 41, 
Floor model, complete with 
standard equipment; foot die 
knockout. 


40, except it is provided with 
hydraulic system for injection 
instead of manual operation. 
Ys, oz. capacity, features 
simplified knockout arrange- 
ment. 








MODEL 60, %, oz. injection capacity per shot. Mold 
size 6”x5”x5 1%”. 5.5 Ibs. per hour plasticizing capac- 
ity. Molds 6 sq. in. of area. 4 Ibs. capacity of ma- 
terial hopper. Hydraulic system for injection. Features 
semi-automatic knockout arrangement for fast opera- 
tion and quick mold change. 


MANUFACTURERS .. . The many applications of 
the Mini-Jector make it a popular choice of 
manufacturers, large or small, for developing 
experimental parts, field testing and pilot models. 
It has also served as an introduction for many 
manufacturers to plastic injection molding. 


CUSTOM MOLDERS... Custom molders with large 
capacity molding machines find the Mini-Jector 
invaluable in making fast and economical run- 
ning tests on new materials and in the prepara- 
tion of sample parts, die try-outs, or small 
commercial runs. 


SCHOOLS, COLLEGES, UNIVERSITIES .. . M ini-Jee- 
tors have found wide use in educational institu- 
tions of all levels in teaching the behavior and 
characteristics of a wide variety of thermo- 
plastics. 


EVERY DAY THOUSANDS OF ITEMS ARE BEING 
PRODUCED PROFITABLY ON THE MINI-JECTOR. 


WRITE TODAY for free literature that will tell you how you can use the Mini- 
Jector to solve your injection molding problems. 


NEWBURY INDUSTRIES 


Specializing in the Production and Development of Plastic Injection Molding Machines of One Ounce or less Ca 
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2020 Munn Road, Newbury, Ohio 
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THERMABANDS"' 


iermel, inc. 


designers and manufacturers 


of electric heating elements 


“THERMAPLATENS"’ 


Produced to specifi 
for die heating 
sion moldin 


“THERMATUBES”’ 


Available in every concelv 
able form. Diameters .250° 
through .750". Sheath 
lengths up to 240”. Sheath 


material to suit application 


“THERMAHEATERS” 


Any conceivable shape 
any commercially cast'ma 
terial — infinite variety of 
applications 


“THERMAPLATENS” 
LOW COST 
Steel Sandwich Style 

Replaceable heating units 
Parallel within .005. Long 
life and high efficiency fac 
tors of tubular elements 
Heat range to 60 


FOR YOUR PARTICULAR 
APPLICATIONS 


WHAT Thermel* ELEMENTS 
WILL MEAN TO YOU 


Thermel is producing the 
ULTIMATE in the applica- 
tion of ELECTRIC HEAT- 
ING ELEMENTS for the so- 
lution of Industrial, Com- 
mercial and Domestic Con- 
centrated Heat Require- 
ments. 


As we specialize in engineering and exe- 
cution of special electrical spot-heat prob- 
lems, we can give you properly engineered 
solutions, to the end that you can main- 
tain the temperature requirements for top 
production needs and the assurance of 
much longer life, and in many instances 
3 to 4 times greater performance, than 
heretofore thought possible. 


*Trade Mark 


We solicit your inquiries and will submit our recommenda- 


tions without obligation to you 


Thermel, ine. 


St. ¢ Chicago 24, Ill Phone NEvada 2-2323 














PLASTIC PELLETTING in. thick, and by circular saws for _ boards and jig saws aro used o, 


sheets over % in. thick for ordi- the thinner types of laminates, 

nary sawing operations, hollow For detailed information on vari. 
PROBLE AAS ground steel saws generally give ous types of laminates, see P. 364, as 
good results. Where a very smooth well as the Laminates Chart, p. 966 
, edge is required, Carboloy-tipped Also consult the Subject Index. For 
; SO LVED saws are helpful. For contour saw- _ sources of equipment for laminating 


ing, band saws are used on heavy see the Directory Index, p. 894, 


HERE EQUIPMENT FOR COATING 


by R. C. STURKEN* 





XTRUSION-LAMINATION has order to obtain maximum adhesion 

come into wide usage during the of the coating, the electrically 
past several years as a means for heated extruder is the most widely 
applying a film or coating of plastic used in this industry. For economic 
to a continuous web of material such reasons high capacities are desirable. 
as paper. This process has found its The result is that the preferred ex- 
largest use in the manufacture of truder is a heavy duty machine with 
polyethylene coated paper, but it is greater heating capacity and larger 
also being used for applying poly- thrust bearing and drive than is used 
ethylene coatings to other webs such in lighter duty extrusion work. 





as paperboard, cloth, aluminum An extrusion-lamination machine 

Taylor-Stiles cutters are designed and | foil, cellophane, non-woven fabrics, shown in Fig. 2, p. 776, discharges 
built to meet the special requirements of | and literally to any other material the plastic into a horizontal 
enste cuttin. in web form. In addition it can be sheeting die which forms the resin 
used for the lamination of any two into a thin film. The opening of the 

Basic principles are standardized as the webs of these materials with a cen- slot at the bottom of the die is com- 
result of over 90 years experience. But | tral layer of polyethylene. monly set at from 0.012 to 0.020 inch. 
Taylor-Stiles does not insist on selling Similarly this process has been The hot extruded film is laminated 
something made in quantity production. | used to a limited extent in coating directly onto the paper or other web 


materials with other resins such as to form a continuous coated sheet, 


Every manufacturer of plastic com- 
nylon, polystyrene, and cellulose with a specially designed film lam- 


pounds must have details changed to 


meet his special conditions. We co- | acetate. Theoretically it should be _ inator. This unit consists of a water- 
operate. applicable to any film-forming resin cooled roll and rubber pressure roll 
are ht which can be extruded through a located directly beneath the sheeting 
If noise is important—it is controlled. ; ‘ 
; Spek oy apr “ flat sheeting die. die. 
Size of cuts is whatever is desired. Width, a re ; 
In the extrusion-lamination proc- Most of the elements of this ma- 


speed, capacity, weight are all made to ee ‘ 
ess, the resin is first extruded in chine, including the extruder, die, 


suit. 
; an essentially standard extruder. A and paper handling equipment, are 
And if any difficulty develops, whether | schematic illustration of such an ex- of conventional design, but two key 
rag Sra OF not, we stay with i until'J¢ | truder is shown in Fig. 1. Because features which contribute to success 
. high extrusion temperatures (600° are the sheeting die and the water- 
F. or higher in the case of poly- cooled laminating roll, illustrated in 


ethylene) have been advisable in Fig. 3, p. 776. 
The die is a manifold type design 





* Frank W. Egan & Co. 


Fig. 1—Schematic drawing of extruder used in the extrusion-laminating process 
Courtesy Frank W. Egan & Co 

























































| 
FEED 
HOPPER 
. ° . HEATERS LINER 
We illustrate two typical examples. COOLING ie 
"7 > 7 . WATER 
The 710 Pelleter was made expressly for — A beer 'TETTED, TECTTOUA TET 
extruded rods. Compare it with our type BEARING Ne] 
- . : 40” —_= ~~" ---- —)->TOo DIE 
245 which was designed to take a 42 "om ee) 
wide sheet—to slit it and then cross cut LLP LID ODDLY ILD LOG ne YN 
it into 14” squares. : 
* | 
BARREL SCREW SCREENS | 
| 
. | 
13 BRIDGE STREET  RIEGELSVILLE, NEW JERSEY po 
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or High Speed 
jectio 


You'll be amazed at the performance 


For their size, Moslo Injection Molding Machines 
have tremendous plasticizing capacity. 


Everywhere, Moslo machines are making daily pro- 
duction records. They are equipped with the latest 
automatic controls, ruggedly constructed, and operate 
at speeds that make production profitable. In many 
instances the Moslo Super 2 ounce out produces ma- 
chines of 2 to 4 times its capacity. 


Write today for additional information. Better yet, 
let us arrange a demonstration for you in our plant 
where you can see these machines in operation. If you 
see them, you'll buy them. 


Check These Features 


1. Plasticizing capacity highest for its 
size. 


2. High speed production. 


3. Hydraulic manifold eliminates 
60% of fittings and simplifies mainte- 
nance. 


4. Heavy duty, welded steel base 
and heavy gauge materials provide 
sturdy and rugged construction. 


5. Automatic controls and safety de- 
vices assure maximum protection to 
operator, material and machine. 


6. Built into every Moslo machine 
are many exclusive features that 
have been developed from years of 
experience in the plastic molding 
machinery business. 


al Molding 


MOSlo line 








Duplimatic—2'. ounce machine, especially 
suited for high speed production of molded cord 
plugs and parts requiring inserts. 





Illustrated is Model 74, fully automatic, Su- 
per 2 ounce machine. Also available, Model 


73, Standard fully automatic, 2 ounce ma- 
chine and Model 75, fully automatic, 3 


ounces. 


MOSLO MACHINERY COMPANY 


2439 PROSPECT AVENUE ee CLEVELAND 15, OHIO 

















EXTRUDER 
















WATER BATH 


RESILIENT 
ROLL 





SHEETING DIE 


EDGE 
TRIMMERS ” ee ROLL 


4— POLISHED WATER-COOLED ROLL 








Courtesy Frank W. Egan & Co. 


Fig. 2—Extrusion-lamination machine, in which extruder feeds film laminator unit 


with adjustable jaws, similar to the 
dies used for the production of poly- 
ethylene film. Instead of being lo- 
cated in the same plane, however, 
the jaws are located at 45° to each 
other. This makes it possible to lo- 
cate the die between the laminating 
rolls, thereby minimizing the dis- 
tance from the discharge of the die 
to the point of application to the 
paper. 

Electric heaters are mounted on 
both sides of the die to maintain its 
temperature at the desired level, 
and five zones of temperature con- 
trol are commonly provided to in- 
sure uniformity. It is best not to 
apply heat to the top of the die, as 
this would cause non-uniform tem- 
peratures and warping with result- 
ing loss of accuracy in thickness 
control. 

The problem in the design of the 
water-cooled roll, particularly in the 
case of polyethylene, consists of 
building adequate cooling capacity 
into the roll to remove all of the 
heat in the plastic coating on a sin- 
gle roll. Some materials such as 
cellulose acetate, can be cooled over 
a series of rolls, but polyethylene 
has a strong tendency to adhere to 
the metal roll unless it is relatively 
cold. To obtain high operating speeds 
it is therefore necessary to remove 
all of the heat with a single cooling 
roll. 

In order to accomplish this, the 
roll is built with a double shell and a 
spiral baffle located in the annular 
space between the inner and outer 
shells. Cooling water is recirculated 
through the roll by means of a pump 
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and this roll construction gives a 
high internal velocity with resulting 
high heat transfer rates. The outer 
shell should be thin in order to give 
maximum cooling and is supported 
from the inside by the spiral baffle. 
The surface of the roll can be given 
a highly polished chromium plated 
finish or dull finish, depending upon 
whether a glossy or matte finish 
coating is desired. 

Since the die is set at an opening 
of 0.012 to 0.020 in., the coating must 
be stretched on the order of one to 
two mils to obtain the desired fin- 
ished thickness. The speed of the 
paper is, therefore, considerably 
greater than the speed of the film 





emerging from the die. In actual 
practice, the opening of the die has 
no effect on the thickness of the 
coating, provided the opening jg pj. 
form. The coating thickness js a 
function of the extruder speed in 
relation to the paper speed, 

One of the problems in the sy- 
cessful operation of this process, js 
to obtain satisfactory adhesion of the 
coating to the paper. This requires 
that the film be soft and tacky, up 
to the point where the laminating 
pressure is actually applied at the 
nip of the rubber and water-cooled 
rolls. If the thin film should contact 
either the paper or the water-cooled 
roll even as much as one inch ahead 
of the laminating nip, it will chill 
below the point where it is tacky 
and poor adhesion will result. To 
avoid this, the positions of the two 
laminating rolls are made adjustable 
in relation to the extrusion die. 

As shown in Fig. 2, a preheating 
roll or other preheating device is 
sometimes included in order to pre- 
heat the paper and to remove ex- 
cess surface moisture. This has the 
effect of improving the adhesion in 
certain cases. 

Another feature included on the 
most recently constructed machines 
is a water bath and doctor roll for 
externally cooling the rubber cov- 
ered laminating roll. This has been 
found advisable when coating a web 
with polyethylene on both sides or 
in coating moisture-proof cello- 
phane, where over-heating of the 


Fig. 3—Details of die and laminating roll used in set-up shown in Fig. 2 


Courtesy Frank W. Egan & Co 





























ADJUSTABLE 
JAWS SHEETING DIE 


WATER-COOLED LAMINATING ROLL | 
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he Complete line of equipment for 
Injection, Compression 








and Transfer Molding, 
Extrusion, Preforming, 


and Vacuum Metallizing 





A Stokes-Windsor Extruder making rigid PVC 
pipe at Firestone Plastics Company, Pottstown, 
Pa. It is also used for blending, compounding 
and other development of Firestone’s Exon 
resins. Stokes-Windsor Extruders are available 
in capacities of 65, 120 and 250 pounds per 
hour nominal capacity. Widely used for mak- 
ing tubes, tapes, sheet, belting, channels, mold- 
ing and pipe; also for compounding, coloring 
and pelletizing for molding or re-extrusion. 
Further details in Catalogs No. 525, 550. 





Stokes Preform presses (Model 294 shown 
above) ore available in 4 single-punch and 8 
rotary sizes, and one hydraulic. Preforms are 
made in the range from small button sizes to 
those os much as 10 pounds in weight. Full 
details in Catalog No. 509 





CHICAPD » CINCINNATI * CLEVELAND « 





P. 3. 
Philadelphia 20, Pa. 





This new injection molding machine of 4-ounce 
capacity is truly automatic. It gives positive 
ejection ... produces finished pieces completely 
free of sprues and runners. One man can 
operate as many as 10 of these new Model 700 
machines since he has only to supply powder 
and remove finished parts. Automatic injection 
molding reduces labor cost as much as 90%. 
Since only a tenth of the usual labor is required, 
labor ceases to be a significant factor in manu- 
facturing cost. The molder no longer needs to 
make compromise decisions between mold cost 
and labor cost per unit of production. Full 
details and illustrations in Catalog No. 560. 





This 72-inch Stokes Vacuum Metallizer proc- 
esses as many as 100 loads per day of toys 
at Ideal Toy Corp., Hollis, N. Y. Gives brilliant, 
long-wearing finish in many metallic colors at 
minimum cost. On metal parts no buffing or 
polishing is required. Opacity of coating per- 
mits use of scrap plastic. Other models of 24-, 
36- and 48-inch diameter. Send for detailed 
and generously illustrated Catalog No. 780. 


STOKES 








Stokes Model 800, a 15-ton fully automatic 
compression press, the fastest and most flex- 
ible of its type. One of many Stokes presses 
used by Sylvania Electric Products, Inc., War- 
ren, Pa. Model handles all thermosetting 
plastics. It is used for making a wide variety 
of parts. Other fully automatic Stokes presses 
are the Model 741, a 50-ton press; and the 
Model 252, in 50- and 150-ton capacity, particu- 
larly designed for closures and other threaded 
parts. Send for detailed Catalogs No. 525, 
526, 531, 513 and 530. 





A modern and quaty improved version of the 
semi-automatic toggle press which we have 
been offering for many years. Model 731 is 
available in capacities of 50 and 150 tons. Ideal 
for resistor and condenser cores and similar 
parts. The toggle-type closing gives high initial 
speed, slow closing, freedom from distortion of 
inserts. Send for Catalogs No. 526 and 516. 





Two of Stokes Model 727 semi-automatic trans- 


fer presses of -ton capacity at Kuhn & 
Jacobs Molding & Tool Company, Trenton, N. J. 
Top or bottom plunger; capacities 50, 100 and 
300 tons. Without the transfer mechanism, this 
is Model 726, a compression molding press of 
the same capacities. For more detailed infor- 
mation send for Catalogs No. 520 and 526. 


MACHINE COMPANY 


LOS ANGELES + NEW YORK + PORTLAND, CONN. « ST. LOUIS + MONTREAL + TORONTO 
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At your age! 
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If you are over 21 (or under 
101) it’s none too soon for 
you to follow the example of 
our hero, Ed Parmalee 
(above) and face the life- 
saving facts about cancer 
as presented in our new film 
“Man Alive!”. You’ll learn, 
too, that cancer is not un- 
like serious engine trouble 
—it usually gives you a 
warning: 

(1) any sore that does not 
heal (2) a lump or thicken- 
ing, in the breast or else- 
where (3) unusual bleeding 
or discharge (4) any change 
in a wart or mole (5) per- 
sistent indigestion or diffi- 
culty in swallowing (6) per- 
sistent hoarseness or cough 
(7) any change in normal 
bowel habits. While these 
may not always mear can- 
cer, any one of them should 
mean a visit to your doctor. 
Most cancers are curable but 
only if treated in time! 

You and Ed will also learn 
that until science finds a 
cure for all cancers your 
best “insurance” is a thor- 
ough health examination 
every year, no matter how 
well you may feel—twice a 
year if you are a man over 
45 or a woman over 35. 

For information on where 
you can see this film, call us 
or write to “Cancer” in care 
of your local Post Office. 


American 
Cancer 
Society 





rubber roll will cause the web to 
stick to the roll. Similarly it prevents 
damage to the roll when coating 
aluminum foil and other very thin 
materials, where the heat of the 
plastic is transmitted through to the 
rubber. 

As in the manufacture of plastic 
film by extrusion through a flat 
sheeting die, the edge of the film 
thickens when it is stretched after 
leaving the die. This condition makes 
it necessary to trim this heavy por- 
tion from the coated material be- 
fore it is wound up. Since the plastic 
is firmly bonded to the paper, this 
trim cannot be separated and is 
generally wasted. Some preliminary 
experience with the water bath on 
the rubber roll, however, has indi- 
cated that the plastic may be ex- 
truded wider than the paper and 
the heavy edge trimmed off as pure 
material, which can then be reused. 

The extrusion-lamination process 
is economical in comparison with 





solvent and emulsion methods {, 
applying plastic coatings to paper 
and other webs. Costly solvents ar. 
eliminated and the equipment is 
lower in cost and require: less spac. 
than coating machines with dryers 
It is, therefore, the preferred proc- 
ess for coating or laminating with 
any plastic that can be extruded as 
thin film in a flat die. 

The range of coating thicknesses 
which have been found commer. 
cially practicable is from one-halj 
mil up to almost any thickness de- 
sired. The operating speed appears 
to be limited only by the capacity of 
the extruder, and coating speeds 
higher than 1000 ft. per min. have 
been obtained. 

For further information on ma- 
terials used in coatings, see “Resins 
for Fabric Coatings,” p. 251; on ex- 
trusion and extrusion equipment, 
pp. 533 and 743. Also consult the 
Subject Index and the Directory 
Index. 


EQUIPMENT FOR CALENDERING 


O MAKE possible the production 
of high grade plastics sheeting or 
coated fabrics, machinery must be 


available that has been wisely de-. 


signed on established basic princi- 
ples and efficiently grouped-to per- 
mit a broad scope of operation. 
With, in some instances, limits of 
+0.0001 in. on the thickness of thin 
sheeting, the production technique 
becomes a highly specialized proc- 
ess, with many associated factors 
and problems, and calls for the use 
of all available engineering aids to 
insure efficient operation and close 
adherence to the exacting standards 
of the industry. 

One of the latest of these aids is 
a group of instruments using beta 
particles to measure sheet thickness 
during production. These instru- 
ments, known as beta gages, con- 
tinuously measure the weight per 
unit area of sheet products without 
contacting the material being gaged. 
They do this regardless of machine 
speed and even when the material 
is in a soft, semi-formed state. They 
can be fitted with limit switches and 
visual or audible alarms to signal 
when the product has exceeded es- 
tablished tolerances. The limit 
switches may also be used to actuate 
servo mechanisms which automati- 
cally make the necessary corrections 


in the processing equipment to bring 
the product back into tolerance 
range. 


Roll Proportions 


The diameter of the rollers rela- 
tive to the face width is of primary 
importance. It affects the speed and 
accuracy at which the sheet can be 
produced, and decides the thermal 
and mechanical performance of the 
calender. A few years ago it was an 
established practice to use rollers of 
24-in. diameter for a finished sheet 
width of 50 to 54 in.; the modern 
trend is to use rollers of 28- or 30- 
in. diameter for the same face width. 

Generally, the duty of a calender 
will come under one or more of the 
following groups: a) coating of fab- 
rics; b) calendering of medium thin 
and heavy gages of unsupported 
plastics sheet; c) calendering of ex- 
tra thin P.V.C. film in the 0.0017- to 
0.0035-in. range; d) calendering of 
hard P.V.C. 

Where possible it is preferable to 
have a calender specifically designed 
and used for the production of film 
in the 0.0017- to 0.0035-in. range. 

A calender and subsidiary equip- 
ment for universal use requires 
some degree of compromise ©: per- 
formance and in the selection of the 

(To pe 782) 
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Traver-"\PM unit for mak- 
ethylene printable 
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2%.” MPM extruder with seven 
controls and 4” tubing die 





and in 31 other countries 
easy-to-use MPM machines 





ss are producing quality extrusions 


4,” MPM Extruder with 
a screw-to-barrel ratio of 


16:1 or 20:1 Easy to install 


Simple to operate 
Rapid changeover 
Precise heat control 
High thrust capacity 


Corrosion resistant 
construction 


Flat sheet extrusion 
installation 


Tubular packaging film 
installation on 31/2” 
MPM extruder 





MPM extruders and accessory equipment 


21.” MPM extruder are at work in factories all around the 















globe. Many of these machines were put 
into operation from instruction data sup- 
plied with our equipment, an index to 
the simplicity of MPM extruders. We often 
supply complete plants, including dies, 


ready to produce the customer’s products. 


Write to us or visit our plant for additional 
information on the equipment recom- 


mended for your requirements. 


Write for descriptive literature 





West Coa 


st Representative: 
4113 W. Jefferson St., Los Angeles 16, Calif. 


15 Union St., Lodi, N. J., U.S.A. 
Cable Address: MODPLASEX 
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CLIETON 


a GREAT name in HYDRAULICS 


Precision built to meet the production needs of the plastics 
industry, Clifton’s line of presses are known for their better per- 
formance. Choose yours from our standard line or let us custom- 
build one to your own specifications. 





Model 20, 14x14 platens Model 600 HA 








CLIFTON 








Model 23 





Model 2A, Power-Pak 


Request our illustrated literature 
on Clifton’s line of presses. 


HYDRAULIC PRESS CO. Be 289 ALLWOOD ROAD—CLIFTON,N. J 











aE NES ENGINEERS AND BUILDS 
COMPLETE TAKE-OFF EQUIPMENT FOR 
PLASTIC CALENDERS + COOLING TRAINS 
AND PLASTIC WINDERS + POLYETHYLENE 
EXTRUSION-LAMINATORS 





Double wall cooling drums 
and slitting attachment. 





THE BLACK-CLAWSON COMPANY 


DILTS MACHINE WORKS DIVISION * FULTON, N. Y. 
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Model 40 Continuous center winder with automatic 
start for high speed controlled plastic winder. 















Industrial Electronic Generators 
and Heat Sealing Presses 


lectronic welding of vinyl plastics by Thermatron is rapidly replacing 
der, less satisfactory methods throughout the world. The dynamic 
foree developed in these generators welds — does not stitch — plastic in 
seconds, to produce seams stronger than the material itself . . . air-tight 
and water-tight. 


Standard models from % KW to 100 KW weld vinyl from .002” up 
to .080”, serving most requirements. Also available is the Thermatron 
Grommeter for automatic grommeting or reinforcing operations .. . 
The Thermatron Automatic Quilter for quilting of vinyl plastics ... The 
Thematron Turntable for semiautomatic feeding .. . The Thermatron 
Indexer for complete automatic feeding of vinyl] plastics ...The Therma- 
tron Arc Supressor ... and the Thermatron Acetate Packaging Machine 
for such items as golf balls, razor blades, drug items, etc. 


E 
0! 





Thermatron units are sold under one contract and one responsibility, 
which covers survey, generator, press, electrodes and their installation. 
Presses of custom design and electrodes built to order for special 


requirements. Write us for our latest Bulletin MP 55. 20 KW 
Thermatron 
Generator 





62S 6 KW 
P-16 Press, 
Turntable and 
Arc Suppressor 









Thermatron 
K5S 500 Watt Indexer 


P-5 Press 
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Raincoats Upholstery 
Drum liners ; 

Place mats Safety clothing | 
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Thermatron Division 


RADIO RECEPTOR COMPANY, INC. 


In Radio and Electronics Since 1922 
SALES OFFICES: 251 WEST 19TH STREET, NEW YORK 11, N. Y. « WAtkins 4-3633 


Chicago: 2753 West North Avenue Los Angeles: Electroseal Plastics Co., 130 North Juanita Ave. 


Factories in Brooklyn, N. Y 
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PAMA 


PAPER MACHINERY & RESEARCH ° INC 
1014 OAK STREET ¢ ROSELLE, 


TTT 
ROLLS 


—handcrafted engraved 
rolls for plastics, foils, 


paper and cloth 





Now, famous Pamarco quality is available in 
rolls for the embossing and decorating of plastic, 
foils, textiles and papers. All engraving is done 
by master craftsmen to the highest standards 
of the craft. Pamarco engineers, experienced in 
the requirements for plastic processing and 
package production, can meet your specifica- 
tions accurately and economically. 


All Pamarco rolls are manufactured to the 
highest precision standards. Continuous check- 
ing during manufacture and a thorough final 
inspection upon completion guarantee absolute 
concentricity and adherence to the most de- 
tailed specifications. 


CALL OR WRITE for complete information. Recom- 
mendations on rolls for specific applications will 
be made promptly without obligation. 




















(x Precision Rolls for Textiles, | 
Plastics and General Industrial = 
ii Service Engraved Applicator Rolls | 


Plate Rolls for Flexographic Presses 





NEW JERSEY 





associated equipment. An important 
factor affecting calender design and 
operation is that thin film calender. 
ing means a high mechanical or hy. 
draulic pressure on the respective 
calender bearings, creating a com. 
pression or deflection of the roller 
Under such conditions of operating 
it is necessary to prevent the finish. 
ing-roll surfaces from being marked 
Such marking will, particularly na 
thin film, impair the surface or 
transparency of the finished sheet. 


Roller Design 


For sensitive control to maintain 
accurate temperature of the roller 
surfaces, the design of the roller has 
been the subject of considerable re. 
search. Temperature differences on 
the surface of the roller towards 
the ends causes a grain or clouded 
effect in the calendered material 
which necessitates trimming and re- 
duces the effective width of the fin- 
ished sheet. 

There are two main causes of this 
condition: 1) heat is lost through 
transfer to the cooler bearings; 2) 
the variation of the roll section at 
the ends of the roll faces does not 
permit the same close temperature 
control as the rest of the contact 
face. This condition can be coun- 
tered, in some measure, by reducing 
to a minimum the cooling medium 
through the bearing housings and 
increasing the temperature of the 
oil passing through the bearings. 

Another method is to apply radi- 
ant or infra-red heat to the areas 
in question, in order to boost the 
surface temperature. Still another 
remedy is to manufacture the roll- 
ers with a labyrinth system of 
drilled holes running the full length 
of the face and equally spaced be- 
low and circumferentially around 
the roller surface, giving a serpen- 
tine circulation path. Particular at- 
tention is necessary to ensure trou- 
ble-free steam or hot water seals at 
the ends of the rollers. 


Preloaded Bearings 


With sleeve and normal roller 
bearings, a certain clearance is al- 
lowed. When bearings without pre- 
loading devices are used—and par- 
ticularly on the medium thin and 
thicker plastics film gages—the plas- 
tics material in the roller nips takes 
control of the rollers in some meas- 
ure, taking vo the clearance and 
subjecting the bearing areas to pres 
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sure. £ : 

tained produced continuously 
with bearings, provided that 
the D e of the plastics in the 
roller is stabilized by means of 


carefu trol of the plastics feed. 
This es control of the size of 
f plastics material at each 
f the gage of sheet pro- 


the ba 


al 
pie ach nip preceding the fin- 
ishing .. The temperature and 
plasticity of the material being fed 
initially to the calender and the se- 
lected roller surface temperatures 
must be closely controlled and cor- 


related with the speed of operation 
of the calender. 

On th other hand, several meth- 
ods of preloading the bearings can 
be used. One method is to arrange 
auxiliary journal boxes outside the 


main journals and, by means of a 
hydraulic ram, force the bearing 
necks of two rollers into contact 


with their respective counterparts 
without depending on pressure from 
the plastics feed nips of the calender 
rollers. 

A second method is to preload 
each bearing quite separately and 
completely independent of any other 
bearing by means of an auxiliary 
journal to each bearing, so that each 

preloaded to its correct bearing 
area by a separately controlled hy- 
draulic, adjustable pressure, cylin- 
der or cylinders. 

In a third method it is claimed 
that by using tapered roller bear- 
ings in place of sleeve bearings in 
the main calender bearings and by 
the careful setting in situ to zero 
clearance under predetermined 
thermal conditions for the roller, 
housing, and bearing, a zero-clear- 
ance bearing can be maintained 
without the aid of auxiliary bear- 


ngs. 


Flood Lubrication 
For the relatively high roll oper- 
ating temperatures required for 
plastics calendering, it is necessary 
to use a flood lubricating oil system. 
Flood lubrication can be described 


as a system by which oil in con- 
trolled copious quantities is supplied 
and circulated under controlled 
thern ‘onditions, with three ob- 
Jects: to lubricate the bearings 
adequately; 2) to control the tem- 
perature of the bearings; 3) eco- 


sage of lubricant. 
is circulated continuously 
(To page 786) 
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CUTAWAY SHOWS HOW 
EXCLUSIVE PROCESS FUSES 
ENTIRE JOINT INTO ONE 
SOLID MASS, INSURING EX- 
TREME RIGIDITY. TUBE CON- 
STRUCTION REDUCES WEIGHT. 


PAMARCO offers engineered rolls for every 
industrial purpose. Precision quality, complete 
service and fast delivery make Pamarco your 
dependable source for all roll requirements. 
For heavy duty or light duty, all are accurately 
built, economically produced and feature ground 
finish to exact specification. Rigid quality con- 
trol through all stages of production and thor- 
ough inspection before shipment guarantees 
satisfactory service from every. Pamarco roll. 


TECHNICAL ASSISTANCE — Our engineering staff 
will gladly make recommendations on your partic- 
ular roll requirements without obligation. For com- 
plete engineering service, call or write. 
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PAMARCO ENGRAVED 
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«4 or 
“Si ee 


Precision Rolls for ieee, 
Plastics and General Industrial 
Service Engraved Applicator Rolls 
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ROYLE 


EXTRUDING MACHINES 


SPIROD ELECTRIC HEATING - EVAPORATIVE COOLING 
SPIROYLE CIRCULATING HEATING AND COOLING 















ROYLE No. 5 (8!2"” cylinder bore) 
Spirod Extruding Machine with electric heating 
and high velocity evaporative cooling. An 

all purpose extruding machine for prccessing 
rubber and plastics. Available in sizes 1 ¥g”’ 
through 12” cylinder bore. 


ROYLE No. 1 (2” cylinder 
bore) Spiroyle Extruding Machine 
for processing compounds where 
the use of a circulating medium for 
sensitive heat is anticipated. 
Available in sizes 1 ¥g"’ through 
12” cylinder bore. 








WRITE FOR BULLETIN 463 


ROYLE 


JOHN ROYLE & SONS Wee 


N. J. 





PIONEERED THE CONTINUOUS EXTRUSION PROCESS IN 


London, England Home Office Akron, Ohio Los Angeles, Cal. Tokyo, Japan 
James Day (Machinery) Ltd. V. M. Hovey J. W. VanRiper J. C. Clinefelter H. M. Royal, Inc. Okura Trading Co., Ltd 
Hyde Park 2430 - 0456 SHerwood 2-8262 SWandale 4-5020 LUdlow 9-3261 (56) 2130 - 2149 
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‘‘Picturized’’ Testing with SCOTT TESTERS*—-your key to 
Quality Control of Materials, Processing, Fabrication 







































































































































































mn MRR 
— 
“ | 
} if 
3 
et 
ss ww @ © °° | 
MUNOREDS OF 183, ry T 
COMPRESSION-CUTTING “ACCR-O-METER”’ TENSILE-HYSTERESIS NBS MOONEY 
Scott Tester Model R tests in Equipped with Scott’s newest Here is the famed patented Only the SCOTT NBS contains 
conformity with standard speci- electronic refinement, standard “‘Incline-plane”’ tester for tensile exclusive features that make 
fications for resistance-to-cutting Scott Testers open new horizons and hysteresis ‘‘picturized”’ analy- possible modern methods of de 
f wire insulation and compounds of tensile testing, providing un- sis of plastic fiber, metal strips termining VISCOSITY, SCORCH 
required to withstand rough believably accurate large-scale, and foil, wire, cords, etc., up and CURE characteristics of 
use. or “blown-up”’, pictures of ma- to 50 lbs. tensile. slastomeric compounds and assure 
terial under test: textiles, plas- reproducibility of results. 


tics, wire, lamination bond, etc. 
Always remember—Scott World Standard Testers are in conformance with (and often are specifically 
named in) the specifications of U. S. and foreign requirements, viz: A.S.T.M. D13 Textile, D11 Rubber, 
D20 Plastics, D14 Adhesives, D6 Paper, D9 Electrical Insulation, B4 Radio Tubes and Electronic Devices; 
similar ISO specifications; Federal Specifications from General Services Administration Offices, Navy in- 
cluding MIL, JAN and AN, from the Bureau of Supplies and Accounts; Air Force from Wright Air De- 
velopment Center; Army Specifications from Army Supply Installations. 


SCOTT TESTERS, INC. 103 stacistone 51., Providence, 2 |. STATE YOUR PROBLEM 


Seat Testers = atandard of the Wasld TESTING PROBLEM 





TESTING PROBLEM 
IS OUR BUSINESS 


TEMPERATURE 
AGEING 

















22% PRICE REDUCTION 


Bomb-Lube 


V_ now,in 20 oz. Super King cans 


V 66% larger than old type cans 


V_ the original patented formulation 


NEED 

HIGH PRESSURE 
STEAM FOR 
PROCESSING ? 


far superior to ordinary silicones 


NEW LOW PRICES! 


12 Super King 20 oz. 





containers to a case 


For as little as $685, a Pantex Speedylectric Steam 
Generator can be placed adjacent to your process equip- 
nent tO assure constant temperature, dry steam, “at the 
ilick of a switch.” Low in first cost and 981 % efficient, 
the Speedylectric utilizes the electrode principle of gener- 
ating steam electrically and requires only about one-half 
the floor space of conventional boilers with equal capac- 
ity. 21 sizes, 1¥2 to 60 Bhp. for operation on 220, 440 
or 550v. Write for facts and figures. 


Less than case 2.50 per can 
1, 2 or 3 cases 1.90 per can 





4 or more cases 1.75 per can 


F.O.B. our plant, N.Y.C. 











These prices reflect a 22% price 
reduction on Bomb-lube... far be- 
low all competitive products re- 


gardiless of «quality 


exprosivé PRICE-DRISCOLL 


poisono’ CORPORATION 


(| MANUFACTURING CORPORATION 520 Fifth Avence 





New York 36, N. Y. 
BOX 660S PAWTUCKET, R. I. 
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CONVEYOR —~wPLASSTICS 


MILL 


30 BY 66-IN. 
_— CALENDER 


ALTERNATIVE 
FILM AND 
COATED 

> FABRICS 
WIND UP 


FABRIC FEED 


PLASTIC FILM 
WIND UP 





Courtesy David Bridge and Co., Ltd. 


Fig. 1—Matched calendering unit for the production of either film or coated fabric. 
The equipment includes a Banbury feeding a mill by belt conveyor. Material goes from 
the mill to an inverted “‘L’’ type calender where the fabric (when used) is introduced 


to and through the calender bear- 
ings by the medium of electrically- 
driven, rotary-type oil pumps, the 
oil being strained and cooled in 
circuit before being re-circulated 
through the bearings. Relatively 
large quantities of oil pass through 
each bearing under controlled ther- 
mal conditions and determine the 
amount of heat extraction from the 
bearing necks. 

Devices in the lubricating system 
prevent the calender from being 
started up or continuing to be oper- 
ated at any time when the decided 
minimum of oil is not passing 
through each bearing. The calender 
will automatically stop if, during 
the calendering operation, any one 
of the bearings, for any reason, has 
not discharged the specified mini- 
mum of oil. 

It is important that the equipment 
and connections comprising the lu- 
bricating system should be accessi- 
ble to the service engineer to en- 
able him, at all times, to make the 
inspection without impeding the 
progress of the production run of 
the calender. 

The oil and cooling water tem- 
perature gages or indicators should, 
however, be arranged on the calen- 


der operator’s control panel. These 
figures, in conjunction with the roll 
temperatures, comprise two of the 
key factors for the successful run- 
ning of the calender. 


Cross-Axis Movement 


In order to produce an accurately 
calendered sheet, it is necessary, in 
most instances, to contour slightly 
the surface of the calender rollers. 
It will readily be understood that 
the various types of compounds to 
be calendered impose a different 
loading on the machine. 

By experience and careful selec- 
tion, a standard calender can be de- 
signed to give a satisfactory gage 
performance over a wide range of 
stocks, especially if the chemists can 
permit some small degree of license 
in the selection of roll temperatures 
combined with flexibility with re- 
gard to plastics formulas. Devices 
are established by which gage cor- 
rection can be obtained by means 
of cross-axis alignment of the cal- 
endering rollers. 

In the past, most of the devices 
for this purpose were considered 
clumsy and were seldom used by 
the calender operators after the first 
setting by the engineers. The per- 





formance of the latest  quipmen; 
for this purpose, operating on fine 
gage plastics film, is suc: ssfy] and 
can be instantly adjusted by the 


operator with push button control, 


“*Z”’ Type Calenders 

Two of the chief problems in the 
calendering of extra thin plastics 
film are: 1) the difficulty of adjust- 
ing the calender operating and feed- 
ing technique to ensure that under 
all conditions of loading the rolj- 
bearing neck is always in bearing 
contact with the same area of pres- 
sure in the calender bearing; 2) ep- 
suring that the finishing nip is not 
unduly affected by roll deflection or 
compression resultant from the pre- 
ceding roll nip or nips. 

One of the factors governing the 
development and design of the “Z” 
calender has been to ensure that 
the areas of bearing pressures are 
preloaded in a stable position un- 
affected by conditions of calender 
operating and feeding techniques. 

With “Z” calenders, due to the 
disposition of the rollers, the direc- 
tion of the separating forces and the 
location of the bearing pressures 
are not variable factors. This is par- 
ticularly important with regard to 
the two finishing rollers. Each roll- 
bearing neck can be externally and 
individually preloaded to the correct 
area of pressure and is not affected 
by calender and stock variables. 
The disposition of rollers permits 
simplicity of stock feeding and the 
last roller can be conveniently ar- 
ranged with cross-axis alignment to 
enable, when necessary, gage cor- 
rection on the final nip without af- 
fecting the preceding stock nip. 


Layouts and Matched Units 


The streamlined production flow 
of the plastics stock to the calender 
at the correct compounded condition 


Fig. 2—Matched film production unit incorporating “‘Z’’ type calender fed by twin Banburys arranged for dual or single use 
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with these Taylor automatic controllers 


Taylor’s FLEX-0-TIMER* Time 
Cycle Controller (shown at 
the left) will operate your 
compression presses auto- 
matically—at the push of 
a start button, releasing 
the operator for other im- 
portant duties. It has a 
wide range of cycle bands 
from 14 seconds to 540 
minutes to meet ali time 
control requirements. The drum has individual alumi- 
num segments on a central shaft—one for each control 
function. Each function can be operated 15 times. 
Drum assemblies are interchangeable. Unit parts are 
easy to reach and remove for maintenance or replace- 
ment. Adjustments are simple, because actuating pins 
are of precision die-cast aluminum—easy to remove 
and set. 
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Taylor FULSCOPE* Recording Controllers are built to master 
your toughest temperature or pressure control prob- 
lems. (hey will maintain ideal platen temperature by 
controlling the inlet steam temperature or pressure, 
or the condensate temperature. And different platen 
‘emperatures for different products are easily and 
quick!y obtainable by turning an adjusting knob to set 


control point. For any compres- 
sion-molded product from small 
batch to long continuous run you 
can depend on FULSCOPE Control- 
lers to hold precise temperatures 
throughout the process. 





Ask your Taylor Field Engineer for 
details of these time and money 
saving instruments. Taylor Instrument Companies, 
Rochester, N. Y., and Toronto, Canada. 


Instruments for indicating, recording and controlling, 
temperature, pressure, flow, liquid level, speed, 
density, load and humidity. 


*Reg. U.S. Pat. Off. 
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and quantity are essential factors to 
the quality calendering of plastics. 

A degree of flexibility in the ca- 
pacity of the mixing and plasticiz- 
ing of the stock, under the above- 
mentioned conditions of feeding, is 
desirable to enable, within reason- 
able limits, various film gages and 
speeds to be run. The successful 
handling of the plastics sheetings or 
coatings after calendering, has been 
the subject of considerable research. 

Matched plastics calendering units 
comprising Banbury mixer, plastics 
mill, four-roll plastics calender 
wind-up equipment and other aux- 
iliary features such as metal detec- 


tors and thickness gages are pro- 
ducing high super quality P.V.C. or 
vinyl film 0.0017 to 0.0035 in. thick, 
54 in. wide, at speeds up to 100 yd. 
per min. with a thickness variation 
of +-0.0001 inch. (See Figs. 1 and 2, 
p. 786.) 


Reference 


For information on materials used 
in film and sheeting, as well as proc- 
essing and decorating methods, see 
p. 404. Also consult the Subject In- 
dex and the Directory Index. 

“Thickness control by beta gages,” 
Gilbert Corwin, Moprern PLastics 
32, 104 (Mar. 1955). 


EQUIPMENT FOR COMPOUNDING 
AND COLORING 


HE PARTICULAR pieces of 

equipment needed for any specific 
job of compounding or coloring will 
depend on a number of factors. Ob- 
viously, it will not be possible to de- 
scribe here all the equipment used 
by material manufacturers and 
others in preparing thermoplastics 
for production of film, sheets, rods, 
and tubes, or for such specialized 
purposes as slush molding or coat- 
ing. The present article will therefore 
be confined to a discussion of the 
more common types of equipment 
utilized in compounding and coloring 
thermoplastics for injection and ex- 
trusion. 

In general, compounding and col- 
oring thermoplastics requires at least 
four steps: 1) weighing ingredients, 
2) mechanical blending, 3) fluxing 
the mixture, and 4) cutting the fin- 
ished compound into useable par- 
ticles. At least one piece of equip- 
ment will be required for each step. 
Not infrequently, where a particu- 
larly thorough mixture is desired, 
two types of equipment—a Banbury 
mixer and milling rolls—will be used 
for the fluxing step. In one method 
of manufacturing vinyl record pre- 
forms, both a Banbury and an ex- 
truder are used in the fluxing stage. 

In some cases it may be possible 
to eliminate one or more of these 
four steps, with a corresponding re- 
duction in the amount of equipment 
needed. An outstanding example of 
this is to be found in one method of 
coloring polystyrene, where the only 
necessary equipment is for weighing 
and mechanical blending. 
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The choice of equipment for each 
of the four compounding stages will 
depend in part on the quantity of 
compound desired, and the speed at 
which it must be turned out. For 
example, the injection molder or ex- 
truder who is compounding only 
enough material for his own needs 
may use a tumbling drum or a cen- 


_ trifugal mixer for the initial blend- 


ing, an extruding machine for the 
fluxing, and an adjacent pelletizer 
for reducing the product to molda- 
ble form. But the material manufac- 
turer, who specializes in mass pro- 
duction, may find it more satisfac- 
tory to use a ribbon blender, a Ban- 
bury mixer and milling rolls, and a 
chopper and granulator. 

The nature of the thermoplastic 
being compounded and of the other 
ingredients will also play a part in 
determining the type of equipment 
required for each stage. To cite 
only one example: the incorporation 
of a solvent or a wet plasticizer in 
the mix will make it undesirable to 
do the blending in a tumbler or cen- 
trifugal type mixer. 

The form in which the finished 
compound is to be fed to the mold- 
ing or extruding machine will affect 
the choice of equipment for the final 
cutting operation. For granules or 
powders, a grinding machine is in- 
dicated, while a pelletizer is used to 
produce round or square pellets. 


Scales 
Weighing equipment is required 
for the first step in any compound- 
ing or coloring operation, unless the 





desired proportions hap en to be 
such that the batch can be made Up 
from preweighed contents of bags, 
drums, or other shipping containers 
Even in such a case, check -weighing 
may be desirable to assure accuracy 
The type and size of scales used 
will vary widely with the nature oj 
the operations. For the coloring of 
polystyrene crystal in a molding 
plant, small balances will generally 
be all that are necessary to weigh 
out the small amounts of colorants 
required. At the opposite extreme 
are the large enclosed scales re. 
quired by materials manufacturers 
for weighing all the ingredients for 
great batches of compound. 


Premixing or Blending 


In any compounding or coloring 
operation, the properly weighed 
amounts of the various ingredients 
must first be mechanically blended 
before the mixture can be satisfac- 
torily fluxed or masticated. The ma- 
terial in the premixer may be wet 
or dry, depending on the type of 
plasticizer used. Some premixers, it 
will be noted, can handle either wet 
or dry mixtures, while others are 
suitable only for dry blends. An- 
other major distinction may be made 
between mixers with internal mov- 
ing elements to do the mixing and 
those in which the whole mixing 
chamber revolves. 

Tumbling Blenders—The tumbling 
blenders, which handle only dry 
mixes, are of many types, but in all 
of them the mixing is achieved by 
some type of turning action of the 
chamber containing the mix. One 
type is mounted on a horizontal axis 
and turns end over end vertically. 
In another, the steel drum is 
mounted on the machine base so that 
it rotates at an angle of about 30° 
from the vertical. This machine is 
one of those equipped with baffles 
to intensify the mixing action. In 
still another tumbling unit, the drum 
is mounted at an angle to the hori- 
zontal shaft and is balanced by an- 
other drum at the opposite end 0! 
the shaft. 

None of the tumbler containers 
have moving elements, although 
some types do have curved baffles 
affixed to their internal walls to di- 
rect the material from one end of 
the barrel to the other as it ' 
revolved. 

A centrifugal type mixer which 
was originally developed for use by 
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ssors, is suitable for 
blendir itches of dry mixes. This 
machin as an enclosed motor 
which es a directly connected 
or at high speed. This 






fo od } 


mixing 

mixing x consists of two steel 
disks, ed about an inch apart 
by rour.. rod-type supports which 
act as . -pactors. The rotor is en- 
closed 1 cast steel casing, which 
serves the mixing chamber and 
extend a feed chute to the cen- 
ter of the rotor. The material is 
thrown by centrifugal force towards 


the rotor perimeter where the par- 
ticles are subjected to severe impact 
frst by the rod supports in the ro- 
tor and second against the housing 
wall. The steel casing wall slopes in- 
ward to a port at the bottom, where 
the blended material is discharged. 

Ribbon Blenders—Another type of 
premixer employing internal moving 
elements to effect the blending is a 
ribbon blender, which can be used 
with either wet or dry mixes. The 
mixing action is accomplished by 
several equally spaced helical 
blades, rotating on a horizontal axis 
n an enclosed trough. The trough 
contains a top opening for feed pur- 
poses and a bottom port for dis- 
harge. This arrangement facilitates 
the use of a ribbon blender by ma- 
terials manufacturers for continuous 
or large batch mixing. 


Fluxing Equipment 
After the initial premixing of the 
components of a molding compound 
na blender, it is usually necessary 
that the mixture be fluxed under 
heat and pressure. Among the in- 
tensive type mixers suitable for flux- 
ing are the Banbury, intermix, and 
spiral flow mixers, mill rolls, and 
extruding machines of various types. 
Intensive Internal Mixers—These 
generally consist of a mixing cham- 
' containing two revolving rotors. 


Clearance between the rotors and 
the wall of the chamber is small, 
‘ssuring thorough mastication of the 
aterial between them. The material 


charged into the chamber through 
hopper and generally the mixer is 
equipp with a pressure ram 
yhich hen activated, forces the 
nto the rotors. Most mixers 
of this e are cored and jacketed 
r cht ting a liquid heating me- 


Mill tolls—A set of milling 


ts of two steel rolls, cored 
ulation of steam or other 
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HOW 
IT WORKS 


---for Textile and 


Plastics Processing 


A small tension change positions the actuator shaft 
so as to call for motor speed change to restore pre- 
set tension. Thus a constant linear feet per minute 
windup may be achieved even though the radius of 
takeup roll increases with each turn to otherwise 
increase linear speed versus radius build-up. Speed 
is now made proportional to position of dancer 
roll and tension is held essentially constant, as is the 
linear rate of material travel. 

These and other models of electronic motor speed control 
systems available from 1/50th to 2 horsepower, 


4 Godwin Ave. 


WRITE 


DIV. of ELECTRO DEVICES, Inc 
Paterson, N. J 





789 











? — 


™. 


he | ~~ ‘ 


} molding, embossing, polishing, laminating... 
; PLASTIC 








R. D. Wood Hydraulic Presses are designed to meet the many 
exacting demands of modern plastic product manufacturing. 


Accurate and uniform heat-pressure distribution of R. D. Wood 
Presses provides high product uniformity under mass produc- 
tion conditions. Full production speeds and economies are 
assured by automatic and semi-automatic pressure controls, 
blow down, heating and cooling units; central and self-con- 
tained hydraulic systems; special platen arrangements and 
many other features. 


R. D. Wood Presses are available in a wide range of models and 
capacities for many production requirements. 


Before you buy, consult R. D. Wood Company. Write today 
for details of our full line of Hydraulic Presses and Equipment. 





a5/ Re DBD. WOOD COMPANY 





VaV 
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heating medium. The rolls 
ally horizontal, parallei, and equi- 
distant from the floor. They rotate 
slowly toward each other. The roll 
nearest the operator is known ag the 
“mixing roll;” it turns slightly faster 
than the other roll and is cooler. The 
space between the two rolls can he 
adjusted by the operator to exert 
the desired amount of pressure. 
Doctor blades attached to the rolls, 
or ordinary knives, can be used to 
cut the blanket of material adhering 
to the mixing roll so that it can be 
folded back for further mixing. 
Multi-Screw Extruders — Twin 
screw extruding machines are often 


are usy. 


used for compounding and coloring - 


thermoplastic molding material. 
When used by injection molders, the 
material is generally extruded in the 
form of multiple rods which may be 
cut right at the face of the die, or 
may be conveyed through a cooling 
bath and thence into a _ pelletizer. 
When such a set-up is used by ex- 
truders, however, it makes it pos- 
sible to compound, color, and ex- 
trude into the desired section in a 
single operation. Two types of these 
multi-screw extruding machines are 
now being marketed in the US., one 
manufactured in this country and 
one in England. 

In each machine, both worms par- 
ticipate in the kneading and heating 
operation, but in the American ma- 
chine, the actual extrusion is ef- 
fected by only one screw, the other 
one being shorter in length. In the 
British machine, the flights on the 
two screws are of the same pitch, 
permitting them to mesh and turn 
in the same direction, but in the 
American machine the worms re- 
volve in opposite directions. The ma- 
terial is plasticized by the pressure 
and heat as it is forced against the 
heated cylinder wall by the revolv- 
ing screw, and as it is advanced 
along the flights in the screw toward 
the front of the chamber. On both 
machines, the screws are machined 
with progressively finer flights, to 


handle the material as it becomes 
more thoroughly fluxed. 

The size and shape of the ©: linder 
chamber on each machine corre- 


sponds to the requirements of the 
screws. Thus, while both « mbers 
are of a figure 8 shape at th<'r feed 
end, the one in the Ame! ma- 


chine streamlines down into * CO? 
° at S- 
ventional round shape at - 
tha 


charge end, due to the 
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only one: “eW extends into the final 
ection 0° 1¢ chamber. On the Brit- 
ich mach ~, the figure 8 shape per- 
gists thro. out the chamber length. 
The cy der of the American ma- 
chine co ains @ “pressure plate” 
which se. cs to hold back the ma- 
terial in the compounding section of 
the cylincer. This builds up & heavy 
hich is reported to assure 


pressure : , 
thorough compounding. The plate is 
of a “V” shape, with concave legs 
that fit over the screws. 

Single- Screw Extruders — Some 


single-screw extruders, with worms 
especially designed to flux the ma- 
terial thoroughly, are also used to 
compound and color thermoplastics. 


Chopping, Granulating, Dicing 
Theoretically, any crushing, grind- 
used for reducing thermoplastic 
compound to a size suitable for 
feeding into an injection machine or 
extruder hopper. In a specific case, 
the choice of cutting equipment will 
depend partly on the fluxing equip- 
ment that has been used and partly 
on the size and shape desired in the 
particles. Thus, compound coming in 
sheet-like form from mill rolls is 
usually broken mechanically, then 
fed first to a chopper where it is cut 
into large pieces, then to a granula- 
tor where the large pieces are con- 
verted into granules or powder. In 
ontrast, rods of compound that 
me from an extruding machine are 
ustomarily cut by a pelletizer. 
Choppers—The function of a 
hopping machine is to reduce con- 
tinuous material, such as extrusions 
or sheets from mill rolls, to a form 
that can be conveniently handled 
oy a granulator. The sturdy machine 
n which such rough, non-uniform 
itting is accomplished is equipped 
vith a series of rotating knives cut- 
ling against a bed knife. In fact, it is 
‘imuar to the granulator except for 
size and the fact that it has no 
screen, 
Granulators—The machines used 
‘or final granulation of the material 
'e generally grinders. In fact, scrap 
grinders may be used for granula- 
“ton of virgin stock, Materials manu- 
‘acturers require heavier machines, 
‘ greater capacity, though built on 
a similar principle. Some of the 
heaviest cranulators may obviate the 


prelimin; use of a chopper. 
The ¢ ng chamber of a typical 
granulat consists of a motor- 
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a full line of hydraulic presses 
and equipment for modern plastic 


product manufacturing 
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a. 1327-ton multiple-opening, duplex cylinder type hydraulic 
platen press for the manufacture of molded brake lining and 
similar products. 


b. 880-ton multiple-opening platen press designed for polishing 
and laminatinz plastic sheets. The complete ten-opening sheet 
production unit includes a twenty-opening loading and unload- 
ing elevator. 

c. 500-ton multiple-opening platen press designed for embossing 
and polishing operations in the plastics industries. 





... heating platens in a wide range of sizes precision made for 
exacting work in the processing of all types of plastic products. 





...@ complete line of hydraulic 
valves especially designed for high 
pressure circuits. 


... hydraulic power systems de- 
signed and built in all types of 
direct pumping hydraulic power 
units and pressure storing accumu- 
lator systems. 


Write today for detailed informa- 
tion on R. D. Wood’s full line of 
Hydraulic Presses and Equipment 


R. D. WOOD COMPANY 


PUBLIC LEDGER BUILDING e PHILADELPHIA 5, PENNSYLVANIA 
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driven rotor containing revolving 
solid tool-steel knives which cut 
against fixed stationary knives that 
are set at a slight angle in the cheek 
pieces. The size and number of both 
rotary knives and stationary knives 
will vary with the size and require- 
ments of the machine. However, 
there is always an equal number 
of knives in each of the two cheeks. 
The bottom of the cutting chamber 
consists of a perforated screen. The 
size of the holes will determine the 
maximum size of the particles leav- 
ing the machine, which may vary 
from %6 in. down to a fine powder. 
These screens are usually inter- 
changeable, so that the machine can 
be adapted to the various size re- 
quirements. 

Pelletizing and Dicing Machines— 
Because there is a large use of pel- 
lets by injection molders and ex- 
truders, pelletizers and dicing ma- 
chines are currently attracting much 
attention. Another reason for this 
interest in pelletizers is their suita- 
bility for handling the product of 
compounding extruders. 

Whether a pelletizer or a dicer is 
selected will depend largely on the 
form in which the plastic is to be 
fed to it. Thus, the multiple rods 
emerging from a compounding ex- 
truder are already of the desired 
diameter, so the pelletizer merely 
needs to be capable of performing 
one operation—cutting the rod into 
the desired lengths. When the stock 
is to be cut hot, the pelletizing de- 
vice may be located close to the ex- 
trusion die, which feeds directly 
into it. 

One such device consists of a sin- 
gle or double blade rotary cutter, 
mounted on a shaft that is turned by 
a small electric motor with variable 
speed drive. In operation, as the 
cutter revolves, the blade or blades 
wipe across the face of the die. Rate 
of extrusion, speed of revolution of 
pelletizer shaft, and number of 
blades will determine length of pel- 
lets. When the extruded rods or 
strips are to be cut cold, the pelle- 
tizer must be equipped with feed 
rolls to assure positive feed; con- 
stant rate is necessary if pellets are 
to be of equal lengths. The cutting 
blades revolve at right angles to the 
direction of feed. 

When the stock to be pelletized 
comes to the machine either in the 
form of a sheet from milling rolls or 
wide strips from an extruder, the 
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machine must be capable of cut- 
ting it both lengthwise and crosswise. 
Special dicing machines are made 
for this type of work; also available 
are slitting attachments for use on 
ordinary pelletizers. One machine 
particularly suitable for cutting 
elastomeric materials but adaptable 
to rigid thermoplastics if they are 
fed warm, has a saw-tooth slitting 
roll instead of the feed roll com- 
mon to the rotary chopper used for 
pelletizing rods. The slitting knives 
on this roll cut the sheet into rib- 


EQUIPMENT FOR MOLD MAKING 


MoLPs and dies for the produc- 
tion of plastic parts are gener- 
ally made of metal. While most mold 
components are produced by ma- 
chining, some are made by casting, 
electroforming, or metal spraying. 
In the machining of metal molds, 
practically every type of machine 
tool equipment may be used. In ad- 
dition, heavy hydraulic presses are 
used in making hobbed cavities. 


Saws, Cut-Off Machines, Torches 


Steel for mold making is usually 
cut from stock which comes in bars, 
billets, or plates. For working these 
materials, the following machines 
are suitable for mold making uses: 

Power Hack Saws—Cutting tough 
alloy steels as readily as machine 
steels when equipped with high- 
speed steel blades, the power hack 
saw is practically a “must” in the 
stock-preparing section of the mold 
making shop. 

Band Saws—Where really large 
molds are to be produced, a vertical 
band saw can also be used advan- 
tageously. Band saws can be ob- 
tained in two general types: 1) those 
with tilting tables, for simple cutting 
at right angles or at any angle with- 
in the range of table tilt, and 2) 
those that will also cut contours. The 
second type will cut intricate con- 
tours, internally or externally, to 
within 0.003 to 0.004 in. of final di- 
mensions. By means of a simple 
welding device built into this ma- 
chine, its blades, when cut for inter- 
nal work, can be electrically butt 
welded in a matter of seconds. 

Cut-off Machines—The abrasive 
wheel cut-off machine cuts small 
quantity lots to length with extreme 
accuracy and speed. A_ rubber 
bonded abrasive wheel, rotating at 








































bons of the desired width, which are 
then cross-cut by the reyo} 
blades common to pelictizers The 
width of the rectangular pellets pro- 
duced will be determined by the 
space between the slitting knives: 
their length will be determined by 
the relationship between the rate of 
feed and the speed of the knife rotor 
For further information on color. 
ants, see p. 314. Also consult the 
Subject Index. For sources of com. 
pounding equipment and colorants, 
see the Directory Index, p. 894, 


exceedingly high speed, is mounted 
in a counterbalanced, vertically 
swinging head and is brought down 
upon the stock by means of a 
straight, almost effortless, pull. The 
bar stock, laid unfastened upon the 
machine table, can be cut to length 
within a few thousandths of an inch 
without raising burrs. 

Torches—The acetylene torch is 
used chiefly for cutting large shapes 
from soft machine steels. Mounted 
on a trolley arrangement and guided 
mechanically, it will cut symmetri- 
cal or irregular shapes from plate 
stock over 12-in. thick. 


Shapers, Planers, Lathes 


Generally speaking, cutting tools 
for shapers, planers, and lathes are 
similar, as are their mounts. 

Shapers—Shapers are particularly 
well adapted to work that can be 
held in a vise. They may be hori- 
zontal or vertical. In mold making, 
the horizontal type is more com- 
monly used and may be operated by 
a crank or hydraulically. The crank 
shaper has a head or tool holder at 
its forward end, driven in a hori-| 
zontal plane by a crank movement 
which gives a rapid return stroke. 
The head can be swiveled for angu- 
lar cutting. The vertical and trav- 
erse feeds may be hand- or power- 
actuated. The hydraulic shaper has 
a hydraulic mechanism controlling 
the ram and table in place of gear- 
ing. This gives a uniform cutting 
speed throughout the entire stroke 
and permits unlimited selection of 
feeds. / 

Planers—Planing is an extension 
of the principles of shaping ‘© '2"8e 
work. In practice, the fun ental 


difference is that plane ork, 
(To: 99) 
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EXTRUDING EQUIPMENT 


gives you the benefit of 
ese — 


NRM engineered and built the first commercially available 
thermoplastics extruder. The thousands built since are daily 









proving the greater practicability of NRM design with lower 
ig, cost, higher performance operation in large and small plastics 
n- plants the world over. 

by 
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In our laboratory a full staff of plastics engineers and tech- 
nicians, working with latest equipment, devote full time to 
improving present NRM designs, or developing new designs 
to.meet new requirements of the fast-moving plastics industry. 
The facilities of the NRM Research and Development Labora- 
tory are available to assist customers in solving specific 
production problems. 


NRM craftsmen are noted for their experience and skill. 
Working with modern machine tools and using advanced 
production techniques, they faithfully reproduce the engineer’s 
design . . . build precise equipment for the precise process 
of plastics extrusion. 
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NRM Extrucers are built standard in sizes from 1”’ to 
12’’, and larger on special order. Basic construction 
is of fabricated and cast steel or ductile iron. Heavy 
duty cylinders are zoned for heating, and have long- 
wearing corrosion-resistant Xaloy 306 liners. Feed 
openings are centered over the feed screw, and are 
jacketed for water cooling. Feed screws are of heat- 
treated alloy steel, chrome plated with surface- 
hardened flights, and hollow-bored for fluid heating 
or cooling. Feed screws are furnished either full- 
flighted, or with the NRM patented Torpedos. Drive 
transmissions are in heavy-duty cases equipped with 
automatically lubricated, oversize, anti-friction thrust 
and radial bearings. All have extra heavy-duty 
herringbone gears, with the exception of those on 
our 144" and 2%” Extruders. All Extruders are 
furnished with necessary heaters, instruments and 
controls installed. A few of many other standard 
features which contribute to the easier operation and 
greater efficiency of NRM Extruders are: 


D Ratio Cylinders—Latest development 
in the long line of important NRM engineering ‘“‘firsts’’ 
is our Model 55 line of Extruders, now available in all 
sizes. With cylinder and screw lengths twenty times 
their bore diameter, they provide better heating and 
mechanical working of the plastic as it travels the 
longer path to the die. Results are extrusions of 
superior finish and better shape-holding qualities, 
produced up to 50% faster than possible with con- 
ventional machines of the same size. 


lanced Heat Control —A patented feature that’s 
sienna. yet highly efficient and cost saving. It consists 


NRM 4/2” MODEL 55 EXTRUDERS 
(20:1 Le/D Ratio) 


NOMINAL CAPACITY: 275-375  Ibs./Hour — SCREW 
SPEED: 9-75 rpm, Minimum Range—DRIVE: 50 hp- 
REDUCTION UNIT: Herringbone Gear—24.5:1 Ratio— 
FLOOR SPACE: 143” long x 39” wide (Extruder only), 
19¥2” deep x 28” wide (Control Cabinet), 38” long x 
27'2" wide (Oil Heating Unit—2 req‘d) 





Max. Ooperating Electric Oil Steam 
Temperature: 650°F 575°F 250 psi 
Temperature Hectic 

Goutesins Proportioning & Manual None 


Pyrometer Control _ Furnished 





of annular grooves cast into the cylinder shell, through 
which high volumes of air are passed at low pressure, 
cooling the cylinder wall evenly, and permitting 
smooth dissipation of frictional heat from the com- 
pound. Balanced Heat Control cools sufficiently for 
shut-downs. It does not require an air compressor, 
nor connections to air, steam, water, oil or other 
coolant sources. 


Quick-Opening Die Gates—Quick-opening stand- 
ard die gates provide for faster screen and die changes 

. . easier ‘“‘change-overs.” The hinged die gate is 
electrically heated and attaches to the front flange 
with sturdy swing bolts. It opens quickly, giving full 
access to die, strainer plate and screens. The front 
flange takes both the standard die adapter gate, and 
the standard crosshead. It is quickly removed from 
electrically heated extruders for mounting Nylon dies 
and crossheads directly on the cylinder face, elimi- 
nating heat loss and providing closest possible tem- 
perature control for most accurate Nylon extrusion. 


Torpedo-Type Screws—Specifically developed for 
thermoplastics extrusion. They improve production 
by: mixing, rolling and shearing the plastic; dis- 
tributing heat evenly through the compound; obtain- 
ing more uniform cross-sectional pressure, and by 
minimizing “pulsation” at the die. Patented NRM 
Torpedo Screws are extensively used for extrusion of 
both rigid and semi-rigid compounds. 

























fastel PRODUCTION OF HIGHER QUALITY 
[EXTRUSIONS DISTINGUISHES EVERY 


EXTRUDER IN THE NRM lull line 


_.. and there’s an NRM of the right type and size 
to meet every plastic extruding requirement 
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NRM 412” MODE 
EXTRUDERS 


NOMINAL CAPACITY: 225-3 
—SCREW SPEED: 9-72 
Range—DRIVE: 40 hp—REDUQ 
Herringbone Gear—FLOOR 
long x 39” wide (Extruder 
deep x 28” wide (Control C 
long x 2712" wide (Oil He 
2 req‘d) 


4 

z Max. Operating Temperatures 
q Temperature Controls 

a 


> 
Pyro 
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NRM 142” ECO 
Electrically H 


NOMINAL CAPACITY: 30-35 Ibs I 
pm—DRIVE. 3 hp—REDUCTION: 
long « 19” wide (Extruder 
wide (Centro! Cabinet)—MAX, OPE 
TEMPERATURE CONTROLS: Prope 





OF HIGHER QUALITY 


Nam EX TPISTINGUISHES EVERY 





NRM Extruders are built standard in sizes from 1”’ to 
12’, and larger on special order. Basic construction 
is of fabricated and cast steel or ductile iron. Heavy 
duty cylinders are zoned for heating, and have long- 
wearing corrosion-resistant Xaloy 306 liners. Feed 
openings are centered over the feed screw, and are 
jacketed for water cooling. Feed screws are of heat- 
treated alloy steel, chrome plated with surface- 
hardened flights, and hollow-bored for fluid heating 
or cooling. Feed screws are furnished either full- 
flighted, or with the NRM patented Torpedos. Drive 
transmissions are in heavy-duty cases equipped with 
automatically lubricated, oversize, anti-friction thrust 
and radial bearings. All have extra heavy-duty 
herringbone gears, with the exception of those on 
our 1%” and 2!%” Extruders. All Extruders are 
furnished with necessary heaters, instruments and 
controls installed. A few of many other standard 
features which contribute to the easier operation and 
greater efficiency of NRM Extruders are: 


10:1 Le/D Ratio Cylinders—Latest development 
in the long line of important NRM engineering ‘‘firsts’”’ 
is our Model 55 line of Extruders, now available in all 
sizes. With cylinder and screw lengths twenty times 
their bore diameter, they provide better heating and 
mechanical working of the plastic as it travels the 
longer path to the die. Results are extrusions of 
superior finish and better shape-holding qualities, 
produced up to 50% faster than possible with con- 
ventional machines of the same size. 


lanced Heat Control —A patented feature that’s 
simple, yet highly efficient and cost saving. It consists 
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NRM 4/2” MODEL 50 
EXTRUDERS 


NOMINAL CAPACITY: 225-325 Ibs./hour 
—SCREW SPEED: 9-72 rpm, Minimum 
Range—DRIVE: 40 hp—REDUCTION UNIT: 
Herringbone Gear—FLOOR SPACE: 129” 
long x 39” wide (Extruder only), 1912” 
deep x 28” wide (Control Cabinet), 38” 
long x 2712" wide (Oil Heating Unit— 
2 req‘d) 


Electric 
Max. Operating Temperatures: 650°F 575°F 
Temperature Controls: Proportioning Electric 


Pyrometer & Manual Furnished 


NRM 412” Oil 
Control 


Heated Model 
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in even the smallest of plants. 


THE EXTRUDER — The heart of the package is our Elec- 
trically Heated Model 55 Extruder with 20:1 Le/D cylinder ratio. 


THE ACCESSORIES — From polishing roll to stacker, all 
accessories are specially designed for the proper finish and 
handling of rigid sheet — all are track-mounted for quick accessi- 
bility. The self-powered polishing roll unit has large diameter, 
super-finished polishing rolls with speed control, and is designed 
for liquid heating or cooling. The draw rolls are self-powered, 
and specially designed to maintain uniform tension. A multi- 
roll conveyor supports the sheet as it is carried to the draw roll. 
The automatic stacker, which incorporates a variable-speed 
power shear, loads cut sheet properly on standard pallets to 


reduce handling operations. 


NRM SHEETING DIES — These are of the manifold type, 
carefully engineered and expressly designed for extrusion of 
Polystyrene and other rigid materials. They are available 
standard for sheet widths from 24” to 48’. Greater widths 
available on request. Dies are furnished with all heaters and 
controls. 






RIGID AND POLYETHYLENE—oOur | 
standard “‘packaged units’’ for pipe extrusion 

consist of a Model 55 Electrically Heated, 
20:1 Le/D ratio Extruder, Die, Cooling 
Tank, Take-up, Cut-off, and/or Wind-up. A 
typical P.V.C. Pipe Unit is shown at left. 
A Polyethylene pipe installation is shown on , 
the front page of this brochure. 





’ 


Literally a “pilot plant on wheels,’’ it consists of an 
integrally-built 1’’ Electrically Heated Extruder, Sheet- 
ing Die, Cooling Tank and Wind-up. It makes experi- 
mental work faster, more accurate and less expensive. 
It is completely portable and is made ready to operate 
by simply connecting water hoses and “‘plugging-in’’ to 
electrical supply. It requires only 73” x 30” of floor 
space. Dies are adjustable for various gauges, and avail- 
able for sheet widths up to 12”. 


After much intensive research and development, NRM now 
makes available the complete plant you’ve needed for better, 
more profitable production of high impact styrene and other 
rigid plastics. And the space required for the installation — 
approximately 6’ by 30’ of floor space — can usually be found 
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machine table, recipro- 
the tool remains fixed. 
rs will machine several 
ultaneously. 
‘he lathe does for cylin- 
es what the planer does 
r flat surfaces. Among a 
variety and sizes of 
1y of which are highly 
probably the most famil- 
ngine lathe, which with 
achments is known as the 
; lathe. In lathe work, the 
mounted by means of 
ss, face-plates, collets, or cen- 
to a spindle, with which it re- 
»s, Work may be machined ex- 
ally or internally, and threads 
be cut similarly. 
thes especially designed for 
and contour turning have 
s and movements which are op- 
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THE MOST POPULAR 


HOPPER LOADER 


will handle all free flowing 
granular or pelletized 
materials direct from any 
container at floor level 

to hopper . . . height or 


horizontal distance immaterial— 


@ ELIMINATES 

STEPS - LADDERS - CATWALKS 
@ ECONOMICAL—PRACTICAL 
@ A STEP TOWARDS AUTOMATION 


MODEL 512A FULLY AUTOMATIC 
PHOTO COURTESY 
LESTER-PHOENIX INC. 


C. H. WHITLOCK ASSOCIATES 


21651 COOLIDGE HIGHWAY OAK PARK 37, MICHIGAN 








UNIVERSAL 
Dual Pressure 
Pumps 


for al]  ° Powered by 3-10 HP Motor 


° e Built to run 24 hrs. per day 
Hydraulic Presses 16. pressure pump 


ONLY UNIVERSAL delivers 12-40 


gals./min. & high 


offers these features pressure pump at 3000 
psi delivers 3-6 


PUMPS © PRESSES _ 9t!s-/min. 


PERFORMERS « EXTRUDERS ° Prices 20-25%, lower 
than Market Average 


e Pressures up to 10,000 psi 
NIVERSAL —eaeAeeee 
HYDRAULIC MACHINERY CO., INC. 


A Specialty - _ 7 pt 
285 Hudson St., New York 13, N. Y. 


Guaranteed Rebuilt Presses 
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NRM 414” 
ELECTRICALLY HEATED 
MODEL 55 DEVOLATILIZ- 
ING EXTRUDER 


Ban 


NRM 32” ELECTRICALLY HEATED 
24:1 Le/D RATIO 
DEVOLATILIZING EXTRUDER 


NRM vented Extruders incorporate two extruding sections, with a valve and devolatilizing 


opening between. By removing moisture or other volatile constituents from various thermo- 
plastics, these Extruders eliminate the need for pre-drying compounds, and increase the speed 


of compound mixing. 





. 


NRM VERTICAL DIE FOR 
THIN-WALL TUBING 


(For expanded Polyethylene and P.V.C. Tubing) 


SIZES AVAILABLE: Up to 20” dia. (special 
larger dies available)—TYPE OF HEATING: 
Electric—TEMPERATURE CONTROLS: Propor- 
tioning or stepless pyrometer type, or vari- 
able auto-transformer. 


WRITE TODAY 


FOR MORE DETAILS 
OR QUOTATIONS, FOR 
DEMONSTRATIONS, OR 
FOR ENGINEERING 
ASSISTANCE with 
YOUR SPECIFIC EX- 
TRUSION PROBLEMS 


NRM OFFSET PIPE DIES 


TYPES AVAILABLE: Offset types for Poly- 
ethylene and Butyrate pipe, straight-out- 
types are also available—SIZES: 42” to 6” 
S.W.P. or IPS—HEATING: Band type heaters 
—TEMPERATURE CONTROL: 
pyrometer type. 













NRM TRACTION TYPE 
TAKE-UP UNIT 


CAPACITY: 12” to 6” rigid or semi-rigid 
pipe—SPEED: .95 to 19.5 ft. per min.— 
DRIVE: 2 hp DC motor with electronic speed 
control — FRAME: Heavy, welded steel — 
MOUNTING —3 casters—two rigid, one 
swivel. 


NRM UNIVERSAL TAKE-OFF CONVEYOR 
(11’ or 20’ long) 

BELT CONSTRUCTION: Endless, 6” or 12” wide, of rubber and 
fabric—BELT SPEEDS: 2 to 180 feet per minute with remote con- 
trol—DRIVE: ‘2 hp, variable speed—COOLING ACCESSORIES: 
Air blowers or water spray assemblies available—OVERALI 
DIMENSIONS: 11’ or 20’ long x 26%” wide x 41” high—NET 
WEIGHT: 11’ unit—920 Ibs., 20’ unit—1500 Ibs. 


Proportioning 


NRM Water Cooling Tanks (not shown) are available in 5’, 10’ and 15’ lengths 
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e-plates, collets, or cen- 
ters to a spindle, with which it re- 
volves. Work may be machined ex- 
ternally or internally, and threads 
mav be cut similarly. 

Lathes especially designed for 
form and contour turning have 
feeds and movements which are op- 
erated by individual electric motors. 
Some are electronically controlled. 
The latter offer infinite possibilities 
for cutting elaborate designs. 

A number of practical attachments 
for the lathe make possible the han- 
dling of work which ordinarily 
would require special machines. 
Among those available are internal 
and external grinding attachments; 
milling attachments; special holders 
and chucks for dies, center drills, 
and twist drills; brass and steel col- 
lets; and taper-turning attachments. 
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Milling Machines 
Vertical Spindle Miller—Perhaps 
he most important machine for 
mold and die making is the vertical 
spindle miller. There are many sizes 
and styles, from small hand-feed 
types to large multiple-spindle ma- 
hines with automatic profiling and 


¢ 


lepth control equipment. 

Some types have direct motor 
irive to the spindle; other types, 
such as the general-purpose vertical 
niler, have a motor in the base 
vhich supplies power for all feed 
motions as well as to the spindle. 
ill varieties have a table which 
vides longitudinal-feeding mo- 


n. On some types, cross-feeding 

tlor obtained through a saddle 
vetween the table and knee units 
‘née-and-column type machines), 
While < 


Ss-motion on others is ob- 
tained through the medium of a ram 


which ies the spindle head. 


For olling depth of cut, some 
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TAY: 
Dual Pressure 
Pumps 


Powered by 3-10 HP Motor 
Built to run 24 hrs. per day 


for all 

Hydraulic Presses 
ONLY UNIVERSAL 
offers these features 


PUMPS «¢ PRESSES 
PERFORMERS e EXTRUDERS 


Low pressure pump 
delivers 12-40 
gals./min. & high 
pressure pump at 3000 
psi delivers 3-6 
gals. / min. 
Prices 20-25°/, lower 
than Market Average 

e Pressures up to 10,000 psi 


e Reservoir has oil cooler 
e Can run in series 


NIVERSAL 


. — HYDRAULIC MACHINERY CO., INC. 
A Specialty ‘ scieuidelnccananiacatentploeteleahappecanaiets Romain". 


285 Hudson A) New York 13, N. Y. 


Guaranteed Rebuilt Presses 
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MOLD TEMPERATURE 


CONTROL BY 


=POWERS- 


Gives Most Control For Less Money 








(A) Accritem Regulators, (B) Flowrite Valves 
and (C) POWERS Dial Thermometers 
Right: One of Several Units At: 
Sinko Mfg. & Tool Co., Chicago 
Mold temperature control need not 


be expensive or complicated. 
POWERS several control systems 





“Our total cost has been only $800 per unit and 
range from $75 to $200 per mold we're getting $1400 control. The POWERS modulat- 


half. About one hundred progressive ing control system is largely responsible for our 


success.” H. L. Miller, Production Superintendent 


and cost-conscious molders using SINKO MFG. & TOOL CO., CHICAGO 


POWERS control are consistent 
with comments: We’re getting the 


; “Temperature Control Refer- 
most in control for the least money. Ee) ence Manvel ~ Plastics taduc- 
co) 


Whether you are interested in com- — W try” is yours for the asking. This 
plex circulating systems or simple comprehensive 45 page manual 
mold discharge control, POWERS will be a valuable aid in helping you de- 
has the correct control system for termine the best control system for your 
the job. Write today for the refer- _ particular operation. Mold, heat exchanger, 
ence manual or call in your nearest hopper dryer, and other temperature con- 
POWERS sales engineer. (b77) trol applications are considered in detail. 


THE POWERS REGULATOR COMPANY « Skokie, Ill. 
Established 1891 ¢* Offices in 60 Cities in U.S.A., Canada and Mexico 









GRANULAR MATERIALS | 


for the Plastics Industry 


Improve your molding compounds or synthetic 
resins by perfect blending, fine grinding or con- 
trolled granulation to uniform particle size. Also 
excellent results in grinding scrap and flashings. 


MIKRO-PULVERIZER—A dustless Pulverizer for 
dry or liquid milling, granulating, blending—no 
fans, cyclones or separators. Recent developments 
provide reduced grinding temperatures, greater 
savings in h.p. consumption and increased pro- 
duction per hp./hr. 


MIKRO-PULVERIZER 
for granular or fine grinds 







The New MIKRO-BUD Pulverizer—c verti- 
cal mill with built-in air classifier—notable for its 
instant ability to shift from one particle size to 
another in grinding operations. 


Iilustrated 
Bulletins. 







Also—the MIKRO-COLLECTOR—for optimum dust 
recovery—for general air classification and valu- 
able product savings. And, the MIKRO-AIRACON 
for complete air conveying providing lowered 


MIKRO-Bud Pulverizer 
for intermediate fine grinds 


materials handling costs. 
PULVERIZING MACHINERY DIVISION 
METALS DISINTEGRATING COMPANY, INC. 


| 30 CHATHAM ROAD SUMMIT, NEW JERSEY 3579 


800 












both. Feed screws are 
made and are fitted with diak 
graduated in increments of 0.001 
inch. 

A two-, three-, or four-toothed 
cutter of the end-mill type fits jp 
the machine spindle, either directly 
or through chucks or quick~change 
collets. 

Machines without automatic pro. 
filing equipment are usually pro- 
vided with a rotary table. 

Rotary-Head Miller—The rotary 
head milling machine bridges the 
gap between conventional machine 
tools and duplicating equipment, }t 
embodies all the characteristics of 
the vertical milling machine plus 
many other features, the most im- 


portant of which is the mounting of | 


the spindle on a rotary head and 
spindle slide. The rotary head js 
used for feeding an end-mill in 
a circular path continuously or 
through any predetermined number 
of degrees or minutes. The spindle 
slide provides the means for setting 
the spindle off-center in relation to 
the rotary head center. It also feeds 
an end-mill in any angular path de- 
termined by the setting of the ro- 
tary head. 

The rotary head, the spindle slide, 
and the transverse and longitudinal 
travel of the table provide all move- 
ments necessary to cut any profile 
that the draftsman can draw by the 
use of the T-square, protractor, and 
compass. The profiles can be cut 
singly or in multiple at one setting. 


Duplicators and Pantographs 


Manual Control Duplicators—The 
manual control duplicator, which 
can be used for either vertical mill- 
ing or duplicating, is similar to 2 
vertical milling machine, to which a 
removable tracer head and a floating 
table have been added. With the 
tracer head, the machine is a dupli- 
cator; without it, a profiler. The 
tracer head is an attachment with a 
removable spindle. On the end of 
this spindle is fastened a plain roun¢ 
plug called the tracer, which Is 0 
the same diameter as the cutter. 

The floating table is mounted on 
compound precision ball bearing 
slides and controlled by @ lever. 
This lever is adjustable to different 
lengths, thus permitting ¢! most 
convenient operating position and @ 
variable leverage for heavy °F light 
cuts. It has a place at the ri t-hand 
end where the templet or master 
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ln Extensive Kang . 
Based o on mans Eperusnce 


Illustrated are three of the 
machines which, representing 
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Piastics industry throughout 
the world. 
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You are invited to write 
for illustrated Catalogue of 
these and other products 


TABLETTING of the ‘frm. 


iliiieems EQUIPMENT 
T.H.&J. DANIELS LTD 


STROUD, GLOUCESTERSHIRE—ENGLAND 


MACHINERY & EQUIPMENT PU \ CH ES 
for 

THE PLASTICS INDUSTRY 

EXTRUDERS—F'or all purposes q I) 

INJECTION MOLDING MACHINES —A// capacities 


COMPRESSION MOLDING MACHINES —AlI/ sizes 
VINYL CASTING MACHINES—F'ull1 automatic IMMEDIATE DELIVERY 
VACUUM & SHEET FORMING PRESSES ON MOST STANDARDS 
COATING & LAMINATING EQUIPMENT ry 

VINYL PRINTING & EMBOSSING SYSTEMS 4to 5 WEEKS DELIVERY 
BANDKNIFE FOAM SPLITTING MACHINES fe)x SPECIALS 

WIRE INSULATING ASSEMBLIES e 

COATING AND FUSING TRAINS ARTHUR COLTON COMPANY 


Write, telephone, or wire inquiries. Div. Snyder Tool & Engineering Company 


(0 ! 3521 E. LAFAYETTE + DETROIT 7, MICHIGAN 
NTINENTAL MACHINERY CO., IN 


261 Broadway, New York 7, N. Y. 



























Telephone: Worth 2-1650 + Cable: CONTIMAC 
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SHEARS AND PRESSES juplicate 
FOR THE PLASTICS INDUSTRY 
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NIAGARA SQUARING SHEARS 


@ Foot powered for maximum economy Fini: 


@ Air powered for the thrifty production sll 
shop tur 


@ Electric powered for the ultimate in graving 
production and convenience 


~ 


Made in a complete range of sizes and capacities The mo 


NIAGARA POWER PRESSES g hol 


Write for Bulletins epee: 


@ Inclinable Single Crank 


®@ Inclinable Double Crank NIAGARA MACHINE & TOOL WORKS 
@ Gap Frame Double Crank BUFFALO 11, N. ¥. hs 


° , America’s Most Complete Line of Presses, Shears, Machine 
@ Straight Side Double Crank and Tools for Sheet Metal Work 


Made in a complete range of sizes DISTRICT OFFICES: BUFFALO * CLEVELAND * DETROIT * NEW YORK * PHILADELPHIA 


and capacities Dealers in principal U. S. Cities and major foreign countri 
Equipm 
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After the work to be 


can be he 

cut is fas .d down, the operator 
causes the ‘racer to follow the tem- 
plet or master, and the cutter will 
duplicate mold pattern. 


Autom Duplicating Machine— 
an autor ‘ic duplicating or die 
\ine is actually a pow- 


sinking ™ _— 
erful horizontal milling machine in 
which vertical and lateral move- 


ments are operated by electrically 
controlled power feeds. 

The unit is used either to profile 
in two dimensions or to reproduce 
reliefs in three dimensions. In either 
case a tracer passes over the master 
and the cutter duplicates its path. 

Up until recently the master form 
of a duplicator had to have a com- 
paratively hard surface so that the 
tracer would not dent or mar it. A 
recent development in a tracer con- 
trol system makes it possible for the 
tracer point to follow the model with 
extreme accuracy, but without ever 
contacting it mechanically. Thus, 
there can be no damage to a model 
no matter what material it is pro- 
duced from, the only requirement 
being that the surface of the model 
must be made electrically conduc- 
tive and grounded to the machine. 
Control is effected by means of a 
harmless high-voltage, low-amper- 
age spark which jumps the tiny gap 
between the tracer and the model. 

The slightest variation in the 
width of the gap produces a propor- 
tional change in the voltage across 
the gap, which is instantly amplified 
electronically and used to control 
magnetic clutches which, in turn, 
control the movements of the milling 

tter and the table. Operation of 

chine is completely automatic. 

Pantographs—A pantograph ma- 
iine is similar to a duplicator, but 
‘ lighter in construction. Further- 

e, the pantograph has the fea- 
{ reducing so that the ratio of 

templet to the reproduced en- 
eraving can be widely varied. 


Drill Presses 


tn 


ngle-Spindle Vertical Press— 
€ most common machine for drill- 

ng holes in molds is the single-spin- 
vertical drill press which may be 
‘er a bench or a floor model. 
ese a made in several sizes, 
sn highly sensitive preci- 
moc which will drill a hole 
nal] .015 in. in dia., to units 

x ll a 3 in. dia. hole. 

nadia ill Press—The radial 
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For Dependable Protection 
On Plastics Industry's 
Hydraulic Equipment 


MARVEL 
SYNCLINAL 


FILTERS 


Over 600 


Original 
Equipment 
Manufacturers 
Install Marvel 
Synclinal Filters 
as Standard 
Equipment. 



























SUMP TYPE 
(cutaway) 


Hydraulic Oils MUST BE CLEAN 
to Protect Equipment— 
Increase Production— 
Reduce Maintenance 


PRODUCTION ENGINEERS and MAINTENANCE MEN, whose 
job it is to keep production machinery operating at peak 
efficiency, are specifying Marvel Synclinal Filters on new 
equipment and standardizing with Marvels throughout their 
plants. 


It’s the ACTIVE Filtering Area That Counts 


The Synclinal design of Marvel Filters Provides that all- 
important balance between maximum ACTI VE filtering area 
and sufficient storage capacity for filtered out particles. 
Thus, longer periods of productive operation are attained 
before filter cleaning is necessary. Marvel Syncli inal Filters 
are easy to cl ean because both the sump and line type may 
be disasser mbled, thoroughly cleaned and re sembied in a 
utes. Line type operates in any position ‘and 
may bes serviced without disturbing pipe connections. 


. SIZE FOR EVERY NEED 


or line _tnatellation in 
o 100 G.P.M. Greater 
y aa Itiple in- 
al . Choice 


esh sizes range from “ienke 30 









LINE TYPE 
(cutaway) 


FILTERS FOR FIRE-RESISTANT 
— hernane 
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IMMEDIATE DELIVERY! 
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MARVEL ENGINEERING COMPANY 
7227 N. Hamlin Ave., Chicago 45, Ill. 
Phone—JUniper 8-6023 








1 

1 Without obligation, please send me complete data on 1 

1 Marvel Synclinai Filters, as follows:— i 

' Catalog 2106—For Hydraulic Oils ' 

' Coclants and Lubricants ' 

' Catalog +300—For WATER ' 

' Data on filters for Fire-resistant hydraulic ! 

' fluids. ! 

; Nome : 

! 

1 Titi 1 

Catalogs 1 we i 
a2 1 Company ' 
containing 1 i 
y Address \ 

complete data : ~ ' 
! 

available 1 State i 
| MP-55 , 

on request Wea ae aaa ease eaaeas anaes eeaaee -! 
803 
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Horizontal 
Hydraulic 
Pelleters 





Users the world over report a remarkable uniformity of preform 
density, weight and pre-heat with the famous BIPEL Hydraulic 
Pelleter. Maximum economy, too, is yours when you specify BIPEL, 
with its low initial cost . . . cleanliness and easy maintenance . 
absence of powder loss . . . labor savings . . . and simplicity of 
controlling cycles. The renown experience and integrity of the 
manufacturer speaks for itSelf; you'll be specifying the finest! Write 
for full information. 




















FEATURES: Uniform Density ... die maximum 12 tons 35 tons 70 tons 

rides free during compression, allowing pressure 

equivalent yressure on both punches. maximum 

=r plus oases hydraulic prawn strokes 2600 some os 

e per hour 

insures constant uniform density. Pre- typical pellet | .2—1.2 oz. |3.7—8.1 oz] 8.3—18 oz. 

forms Any Powder .. . main ram com- weight* (1Y2" dia.)} (3 dia.) (4/2 dia.) 

presses powder only, with steady squeeze, *based on average powder densityof .35 ozs. per cubic in. 

not mechanical blow. Complete control 

for amount of “dwell” or pressure desired. Double pressing arrangement available to allow for 

escape of air in preforming difficult powders. Damage-proof Operation . . . no moving 

parts come between punches. Clean, Quiet . . . fills from within hopper for dust- 

free, quiet operation; can be cleaned in minutes between runs. Lebor Saving .. . 

finished preforms are so firm that they may be discharged into tote boxes or drums 

unattended. One operator can easily supervise several units. No Powder Loss 

all powder is pelleted; no spillage. Higher Production Rate . . . from multiple 

punch sets; punches for special shapes available. Controls of all operating variables 

located conveniently for instant settings. Service . . . all normal replacement parts in 

stock for immediate shipment if needed. Electricals to suit. 

CHK? Arion buinies 
B.1.P. ENGINEERING, LTD. RALPH B. SYMONS ASSOCIATES, INC. 


Streetly Works, Sutton Coldfield, England 3571 MAIN ROAD TIVERTON, R. I. 
“BIPEL” is a Registered Trade Mark World patents granted or pending 


...thisis BIPEL 











drill press, aitnough Vertical, differs 
from simple “verticals” in that the 
drill is moved from one hole loca. 
tion to another in a piece of work 
When the pieces to be drilled are 
large, this is not only convenient but 
highly economical. Although a plain 
radial drill press will drill only yer. 
tically, a universal radial dri] Press 
has an arm which can be adjusted j) 
drill at almost any angle; this jg an 
advantage on large work wher 
holes are to be drilled on Surfaces 
which are angular to the base. 

Horizontal Drill Press—of par- 
ticular value to the mold maker js 
the multiple-spindle horizontal dri] 
press. Since in mold construction jt 
is desirable to have steam lines as 
close to the cavities as is consistent 
with mold strength, the logical pro- 
cedure is to drill these holes through 
the mold itself, paralleling its base. 
In a large mold, such holes may be 
40 in. long. The horizontal press per- 
mits the simultaneous drilling of 
many holes. 


Jig Borers and Grinders 


Jig Borers—When extreme preci- 
sion is required in the dimensions 
and location of holes in molds, a jig 
borer may be preferable to a drill 
press. With the aid of dial indica- 
tors built into the jig borer table, 
and through the use of end blocks, 
it is possible to locate holes from 
fixed points or in relation to each 
other, within fractions of a thou- 
sandth of an inch. 

Jig Grinders—Until the jig grind- 
er was introduced in mold making 
shops, maintaining the accuracy of a 
jig-bored hole after the hardening 0! 
the mold was an expensive business. 
The jig grinder eliminates makeshift 
methods of hole correction after 
hardening. The jig grinder dispenses 
with dial gages and end blocks, be- 
cause hole location is obtained 
through accurate hardened lead 
screws. Its spindle is air-motor 
driven at speeds of 14,000 to 79,0) 
r.p.m. 

In addition to the jig grinders dis- 
cussed above, there are many other 
types, used for a variety of purposes 

Vertical Rotary Surface Grinder— 
Rugged and rigid, this type “ 
grinder is used principally for pre 
paring flat stock for subsequent 0P- 
erations. It has an 18-in. wheel mace 
in segments. The grindin= is pe 
formed on the face of the segmen's 
when they are assembled in thei 
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Powered by an indi- 
the wheel will remove 
in. in a single cut. Held 


plate reta 
vidual mo 


0,001 to 0 ' 

fo a rotat ig magnetic chuck by 
electrical trol, the work rotates 
. the dire on opposite to the rota- 


tion of th: inding wheel. Powered 
by its own motor, the chuck will 
hold as meny pieces of work as will 
., without regard to the 


cover its : — 
the pieces within that 


location ‘ 
area. 

Reciprocating Surface Grinder— 

The table of this grinder is either 
hydraulically or mechanically actu- 
ated; the wheel itself is motor 
driven. The work, held magnetically 
Bi) the table, is made smooth and 
varallel after shaping and harden- 
ins. Grinding is accomplished with 
the periphery of the wheel while the 
reciprocating table is fed past it and 
under it. The grinding wheel is ap- 
proximately 8 in. in diameter. 
. Centerless-Type Grinder — This 
machine is used principally for ex- 
ternal grinding operations on cylin- 
drical work requiring a high grade 
of finish and extremely close accu- 
racy. Many sizes are available, ac- 
commodating work up to 60 in. in 
diameter and up to 24 ft. in length. 
In general, “plain” machines are 
sturdier, and they usually are de- 
signed for high production work; 
“universal” machines are designed 
for a wider variety of work, includ- 
ing face, angle, and internal grind- 
ing. Taper and shoulder work can be 
ground on either style. 

Cutter Grinders—Basically these 
machines are designed for sharpen- 
ing operations. They are provided 
with graduated dials and adjustment 
for obtaining the proper clearance 
angles. Several types and styles of 
cutter grinders are available, the 
most useful being those which han- 
dle a wide variety of milling cutters, 
teamers, taps, and shaper and planer 
tools. With the addition of attach- 
ments, other types of cutters, such 
as drills and gear cutters, may also 
be sharpened. As a rule, a machine 
oi this type is designed to be used 
as a dry grinder, and, therefore, is 
hot suitable for production grinding 
operations on straight cylindrical, 
internal, taper work. 


Also included under this classifi- 
ton are contour cutter grinders, 
ari y} . : rf 
rill gy ers, sintered carbide 
grinders, j 


| others. A pedestal or 
r, consisting of a motor 
(To page 809) 
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Compression - 
Transfer 
Presse. 
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The zenith in precision and economy, BIPEL Compression-Transfer & 
Presses are unmatched anywhere for their high output and low t 
maintenance . . . with rejects virtually eliminated. The amazing 4 


“Auto-Control” automatically reproduces any required molding 
cycle at the touch of a button! Compact, devoid of superfluous 
piping and projecting “accessories”, these units are ideal for , 
single or multiple installations, in a minimum of space. Write for : 
full information. 


FEATURES: Fewer Rejects . . . “Auto-Control”’ i 
reproduces even the most complex molding cycle, BIPEL Presses available 

including provision for breathing and dwell. Pro- in 3 models, each offering 

duction of usable pieces usually 100%. High Out- a selection of 3 pressures: 

put . . . operator merely loads preform, presses TYPE 40: 20, 40, and 60 tons* 


button. Automatic control eliminates time lost clear- TYPE 100: 50, 100, and 150 tons* 
ing over-cured moldings, cuts stripping and re- TYPE 200: 100, 200, and 300 tons* 


loading time (especially for small multicavity com- *Long Ton: 2240 Ibs. 
ponents). Result: several extra cycles per hour. 
Low Maintenance . . . mold pin breakage reduced because of slow closing speeds. Special 


unloading valve which cannot bypass fluid under pressure, but always unloads, safeguards 
hydraulic system. Basic operating pressure of only 1000 psi saves wear and tear, with 


pressure doubled or tripled within the press. Drive Systems . . . central, out-of-the-way 
system for multiple installations, or built-in for individual presses. Clese Temperature 
Control . . . induction heated platens (available for your present presses, too) mean closer 
control and more effective heat transfer to work. Choice of Pressures . . . 3 sizes available. 


B.1.P. ENGINEERING, LTD. RALPH B. SYMONS ASSOCIATES, INC. 


Streetly Works, Sutton Coldfield, England 3571 MAIN ROAD TIVERTON, R. I. 
““BIPEL”’ is a Registered Trade Mark World patents granted or pending 


...thisis BIPEL 
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HOBBS PRODUCTION CUTTER 


For automatic or semi-automatic cut- 
ting. Converts from rolls or may be 
synchronized with in-line process. Slit- 
ting attachment if desired. Takes 
materials up to 60” wide. 





JACQUES UNIVERSAL SHEAR 


Traditionally accepted as the standard 






tsY 1882 


DIE PRESSES - 


WINDERS - 


shear for accurately gauged hand cut- 
ting of many materials. Standard mod- 
els 30”, 40”, 45”, 50”, 55” and 60”. 





JACQUES BENCH SHEAR 
Outstanding for wide widths or where 


gauging is not required. Blade sizes | 
from 24” to 120”. 


JACQUES JR. CUTTER 


A precision all metal cutter for jobs not 
requiring heavier Jacques shear. 
Bench model 24”, 30” and 36”. 

Table model 12”, 16”, 20”, 24” and 30”, 


Let Hobbs “engineer” greater cutting profits 
for you. Send for “Cutting Questionnaire”. 


MANUFACTURING CO. 


55 Salisbury Street - Worcester, Mass. 


New York Office: 132 Nassau St. * Chicago Office: 549 W. Washington Blvd. 
SLITTERS - 


SHEARS - CORNER CUTTERS 











| For BETTER 


HEATING and COOLING 


choose a Gerin Circulating-Thermal-Liquid 
“Closed Circuit” System 
> Vapor-free liquid heat to 600°F 
with heat transfer oil, or a 
pressurized water system for 
lower temperatures. 





J > niform heating, no localized hot- 
spots; shockless cooling. 


> Highest heat transfer efficiency. 
> Fully automatic operation. 


> Trouble-free, no costly mainte- 
nance during years of service. 


> Compact and complete; quick, 
simple installation. 





p> Single or multiple-circuit units; 
over 50 models and sizes to choose 


from. 

| GERIN § i close ? ed é 
per “ g rat ill C he d 

i a riais and 7 ce é 
I ith I é ive 

| ( ( u ective evi t 

| 7 

| 1 d Ix i / a efficien and de pe ndavble 

| ¢ é nd eled equipment such as MOLDS, 

DIES, EXTRUDERS, ROLLS, KETTLES, MIXERS, ete 

/ it alterations f é erature 

M 
| | J 4401 r or ervice 


| W 


“GERIN MFG. CO., INC. “tuts 
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MICO ENGRAVERS 
For Metal, Plastic, 
Glass or Wood 


for 
Engraving Name Plates 
Duplicating Master-copy 
Fine Routing Work 
Profiling Smali Objects 








Priced from 
$250 up 


Uses 1/,” dia. 
straight shank cutters 


Cat No. 785 
NAMEPLATE EDGER 


Produces an accurate bevel 
or border on laminated 
ee plastic type nameplates 
High-speed stee! and care 
bide cutters avai'able. 


SS 


>4 


Catalogs sent on request 


MICO INSTRUMENT COMPANY 


80 M Trowbridge Street Cambridge 38, Mass«*husetts 

















BAaTTENFELD 


FULLY AUTOMATIC 


INJECTION MOULDING 
THACHINES ENSURE THE 


MAXIMUM 


IN RELIABLE AND ECONOMICAL 
PERFORMANCE 














MAINTENANCE 





7. AT AN ABSOLUTE 


Pi 


Model ,,BSM 40S” 1'/2 ozs. 
10 shots per minute 
Liquifying capacity: 17: Ibs 
Power consumption : 


3 kw/h incl. heating 


LOTTENREL p 


GEBR. BATTENFELD 


‘\ 


8OF ANV NO 31DAD 1WNO SAVM1V'YO4d SGNVLS 3AIYO IVDINVHDIW-ONLDITT YIFHL 


IN COSTS OF OPERATION AND 





ASCHINENFABRIK - MEINERZHAGEN i. W. CABLE: BATTENFELD 
GERMANY 





























How to Gain 


30 Years Experience 











In a Few Days 





Are you stumped by a centerless 
grinding problem on plastic parts? 
Well, throw up your 
hands in despair; you can count on the 
right answer from Cincinnati grinding 


you need not 


specialists. These men have the most 
extensive centerless experience and 
background available anywhere... 
G CINCINNATI FILMATIC 


Centerless Grinders, many with com- 


over 30 years. 


plete Cincinnati tooling, are grinding 
plastic parts like those illustrated here, 





Cincinnati Fimatic No. 2 Centerless 
Grinder. Catalog No. G-644. 
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CINCINNAT 


CENTERTYPE GRINDING MACHINES © CENTERLESS GRINDING MACH 
CENTERLESS LAPPING MACHINES © MICRO-CENTRIC GRINDING MAC 


Bowling Balls ground to exact size 
and a high finish on CinciNNAT! FitmMatic 
No. 4 Centerless. 


e 


at a negligible cost. In most cases, de- 
tails of the operation were worked out 
and pretested in our Experimental 
Grinding Department. Let us put our 
long experience in building equipment 
for centerless grinding operations to 
work for you. Just give us a phone call, 
or write a letter and include details of 
your requirements. 


CINCINNATI GRINDERS 
CINCINNATI 


INCORPORATED 
9, OHIO 







































Pen and Pencil Parts ground 
at production rates up to 1200 
per hour, on Cincinnati Fitmaric 
No. 2 Centerless. 
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inding wheel mounted on 


with a . 
each er. of its shaft, is required for 
the con tioning and sharpening of 
small TOoIS. 

Flexit's Shaft Machine—This 
equipm is useful for polishing 
and grinding. Its spindle or revolv- 
ing pari, instead of being rigid, is 
made of 2 spring encased in a hous- 
ing, which itself is made from a 
fexible material that permits the 
operator to use it in any position by 
bending the shaft as needed. The 
shaft is actuated by means of an 
electric motor. 

Chip-Breaker Grinders — This 


type of machine was designed for 
grinding chip-breaker grooves in 
carbide-tipped tools. 


Diamond Compounds 


Lap sticks, brushes, wood sticks, 
» and felt bobs are used with diamond 
compounds to grind hardened or un- 
hardened molds and bring them to a 
high finish. One type of lapping stick 
is made of compressed wood, the 
layers laminated with grains in al- 
4 ternate directions. The diamond 
compounds themselves are available 
in several grades for different uses 
and are supplied in cartridges. 


Hobbing Presses 


When, instead of being machined, 
a mold cavity is to be produced by 
forcing a hardened steel master into 
a softer blank, a hobbing press is 
needed. A hobbing press is simply 
a hydraulic press which is more 
sturdily built than ordinary presses, 
sund @ ©because it has to deliver more pres- 
1200 sure. Some hobbing presses are 
“"G— rated as high as 3000 tons. The bot- 

tom platen has a round extension 
called the ram, which fits into a cyl- 
inder, The cylinder and top platen 
are connected with four posts. When 
pressure is applied, the bottom 
platen moves upward. At the com- 
pletion of the cycle, the mold cavity 
has been formed. 


Atomic Welding Machines 

In mold making or repairing, it is 
sometimes necessary to build up 
the addition of metal. A 
cutter may take out more metal 


parts by 


than it should, or a part may be 
worn or broken off in actual use. 

A, The pi are too costly to throw 
away, so an atomic welding machine 
IS used 


| repair them. In this ma- 
chine, are maintained in an at- 
mosph f hydrogen produces an 
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TUBELESS* 
/ TEMPERATURE- ni 


a) 


Model uP Series... 
PROPORTIONING Controtiers ; 


This time-proved unit is widely used. for closer 
control than the basic On-Off system permits. 
JP anticipates temperature changes, tends to 
stabilize the system to desired temperature, 
makes new harder-to-mold materials a simple 
production job. 





Modet JPT Series 
3-POSITION Proportioning Controllers 


Designed especially for plastic extruding and 
injection molding machines, to control heating 
of barrel or cylinder, and cooling with either 
air or water. Ideal for high-friction materials 
like Rigid Vinyl. Provides Model JP Proportion- 
ing Control of heaters plus automatic control of 
cooling cycle only in case of overshoot caused 
by heat of friction or temporary’ shut down. 
Avoids heat-waste and decomposition of plas- 
tic materials. 








Mode! JS Series 
STEPLESS 
Controllers 


Closest practicable con- 
trol, virtually eliminates 
temperature variabie. 
Constantly modulates in- 
put to demand. Prolongs 
heater life by reduciftig 
thermal shock, No tubes, 
no relays. Multi-load units, 
adjustable control-band 
width, manual reset. Sim- 
plest operation: one knob. 





* ga: .t, a" 


e. No need for “tuning” to 
suit tube-ageing. Reliable — Guaranteed — AND 
these Gardsman Controllers save on original cost! 
Specify model series in writing for data. 
4359 W. Montrose Ave. 
Chicago 41, Illinois 





CORPORATION 
CHICAGO 
SALES OFFICES IN PRINCIPAL CITIES 


Built for 


We é 4 T | Pr aes nh. 
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Fiberglas’ Radiant Heater 


COATING 
DRYING 
HEATING 
SETTING 
LAMINATING 
CURING 
FUSING 


PLASTICS 
TEXTILES *» PAPER 


Engineered to radiate uniform heat to ma- 
terial being processed from edge to edge. 
Approximately 7.5 watts density per square 
inch (current consumption at 100% opera- 
tion). Any voltage—any phase. Precision 
control maintains desired temperature. Low 
initial cost. 


for 





Also, write for details and prices on our Unit with cover 
new semi-automatic drape-vacuum forming turned back to show 
machine, built to your specifications, yet radiant heating wires 
low enough in cost to warrant its use as a 
sampling machine. * Copyright, Owens-Corning Corp. 


Product of BMA@H INDUSTRIES 











360 Highland Ave., Passaic, N. J. — Or call GRegory 1-0503 








HEADQUARTERS FOR 
CARBURETOR AND FUEL PUMP SPACERS 














SINGID 


mermesving Punic® = ENGINEERING CORPORATION 


3447 HOWARD ST. 
SKOKIE, ILLINOIS 
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atomic hyarogen “flam. which 
bonds mold and repa metal 
together. 


Hardening Equipm + 

Most mold parts should be hard- 
ened before going into use. Equip- 
ment for doing this work includes a 
carburizing furnace and a small fur- 
nace for odd jobs. These furnaces 
are nothing more or less than ovens, 
lined with fire bricks, of the hori- 
zontal rectangular type or round like 
a pot. After carburizing, the mold 
parts are quenched in either water 
or oil contained in large tanks. It is 
well to have an electric hoist 
for handling this operation. After 
quenching, the parts go into a tem- 
pering furnace or pot. 


Liquid Honing Equipment 


Although such equipment is not a 
new development, it is only recently 
that the plastics mold making indus- 
try has seen fit to take advantage of 
this rapid and excellent method of 
cleaning up a mold after hardening. 
The equipment includes a flexible 
hose ending in a nozzle, through 
which abrasives in liquid suspension 
are directed onto the metal parts to 
be cleaned. A cabinet of the proper 
size and design encloses the entire 
operating set-up, in order to confine 
the abrasive suspension. Scale can 
be removed and a surface suitable 
for chrome plating can be obtained 
by this process in a fraction of the 
time required by other mold clean- 
up methods. 


Chrome Plating Equipment 


The life of a mold can be pro- 
longed by having its surface chrome 
plated; this chrome plating treat- 
ment will also help to keep the mold 
free from flash. 

Pilling dies may belly in the cen- 
ter and become unusable. Plating 
undersize and grinding back to size 
restores dies. 

Many of the tools used in the plas- 
tics finishing room can also be plated 
with very encouraging results. Be- 
cause of the many types of harsh 
filler used in plastic compounds, taps 
quickly wear below dimensional 
limits. These worn taps can be 
brought back to usable condition by 
plating, and, up to 0.002 in. per side 
thickness of chrome, works very 
well. In the case of new taps, the use 
of 0.0005 to 0.001 in. thickne of 
chrome will outlast high speed and 
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— WITH THE SENSATIONAL NEW 


DE MATTIA 


SERIES M 


MOLDING 
MACHINES 














EXPERIENCE-DESIGNED 
TO SAVE YOU TIME AND MONEY 

the new Model M Molding Machines are another 
step forward in molding production. These high 
efficiency injection machines help you meet com- 
petition... are expressly designed to increase your 
molding production and cut your molding costs. 
Series M machines offer fully hydraulic operation, 
up to 6 cycles per minute on smaller shots and shots 
up to 160unces by means of automatic pre-packing! 


DESIGN 
FULLY HYDRAULIC 
OPERATION 
UP TO 6 CYCLES 
PER MINUTE* 
16 OUNCES — 


BY AUTOMATIC 
PRE-PACKING 









*Dry run cycle 
accomplished 
by adapters 
for smoller 
capacities. 


Available in 8 and 12 oz. 
Models. The De Mattia Line 
also includes 4 oz. Verticals, 
4 o1. Horizontals and Various 
Models of Scrap Grinders. 
Write for Illustrated Bulletins. 


1 DE MATTIA 


MACHINE and T 


2 gh eet - ae Bye = 


Si cds aay pa Ss 





i 
: 























nitrided surfaces by as much as 5 to 
1. At the same time, chrome’s low 
coefficient of friction provides for 
cooler and cleaner operation of the 
tap. Drills can be plated with 0.0001 
to 0.0002 in. thickness of plate for 
longer life. Heavier deposits tend to 
dull cutting edges. 

Rectifiers have recently replaced 
generators in the chrome plating 
room and result in a more efficient 
and flexible operation. They serve 
the purpose of changing the current 
from alternating to direct. 

To remove carbon smut from a 
hardened mold before chrome plat- 
ing, a pickling operation is required. 
This necessitates the use of a dip 
tank equipped with electrical heat- 
ing elements. 

The remaining equipment needed 
for chrome plating operations con- 
sists of tanks for cleaning, etching 
with acid, and the actual plating, 
and a rack for the anodes. 


Sprayed Metal Molds 
Molds for such operations as vac- 
uum forming, reinforced plastics 
molding, thermoplastic sheet form- 


ing, and other similar types of op- 
erations in which mold strength re- 
quirements are low, can be produced 
by spraying molten particles of 
metal onto a master until a durable 
shell of from % to %e in. has been 
built up. This is accomplished with 
a special spray gun, which is so de- 
signed that it will feed metal rod 
through a high temperature flame 
and then blow the molten metal par- 
ticles onto the pattern. A spray 
booth is also necessary. 

After the sprayed metal shells are 
removed from the master, they are 
backed up with either plaster, stone, 
or, in some cases, a mixture of poly- 
ester and fibrous glass. 


References 


For information on sources of 
equipment for mold making, see 
specific items in the Directory Index, 
p. 894. 

“When and how to hob,” by Islyn 
Thomas and Edmund Spitzig, Mop- 
ERN PuastTics 32, 117 (Feb. 1955). 

“Solving big mold problems,” by 
Islyn Thomas, Mopern Ptastics 31, 
189 (June 1954). 


EQUIPMENT FOR PREFORMING 


E QUIPMENT for preforming is di- 

vided into two general classifica- 
tions. One is the type used by a 
compression or transfer molder for 
producing dense pills or preforms 
from powdered or _ granulated 
molding material, or from impreg- 
nated chopped fabric thermosetting 
compounds. The second classification 
is used only by the molder of rein- 
forced plastics, and its function is to 
produce a preform of chopped glass 
fibers in the approximate shape of 
the desired end product, this pre- 
form to be sufficiently strong to 
withstand handling without falling 
apart. The first type of equipment 
is commonly known as a preform 
press, the second as a preform ma- 
chine. 


PREFORM PRESSES 


The chief function of a preform 
press is to compact loose plastic ma- 
terial into a dense shape that can be 
handled easily during preheating 
and mold loading operations. In ad- 
dition to being easier to handle, 
preforms also assure that mold 
changes will be uniform. 
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In addition to preforming, high 
speed cold molding can be accom- 
plished on the preforming type of 
press. A floating head press is es- 
pecially adaptable for this special- 
ized operation, using a set of em- 
bossed dies. 


Types of Presses 


There are two methods of classi- 
fying preform presses. One distinc- 
tion is on the basis of single stroke 
or rotary design, the other on the 
basis of mechanical or hydraulic op- 
eration. All types have variable 
speed drives and a means for manu- 
ally adjusting the weight and den- 
sity of the preforms. On some of 
the machines, these adjustments can 
be made while the preform press is 
in operation. 

A variation from the more famil- 
iar vertical type of single stroke 
preformer was recently placed on 
the market. This all-hydraulic, hori- 
zontally operating unit has a fixed 
punch, a horizontally operated mov- 
able punch, and a material hopper 
and preformer die which move in 
unison, horizontally, actuated by hy- 
draulic jacks. In operation, the hop- 


per is first moved into position y 
that material fills the spac> between 
the two punches. As the hopper and 
die move horizontally to tie second 
position, the two punches trap the 
material between them and carry it 
into the die. The next action is the 
horizontal motion of the movable 
punch, which compresses the loose 
powder into a pellet. The die and 
hopper are then again moved so that 
the die moves away from the space 
between the two punches, thus al- 
lowing the preform to drop out, 


Single Stroke Presses 


Single stroke presses may be op- 
erated by mechanical or hydraulic 
means or by a combination of the 
two. The mechanical type, which is 
the more common, may be actuated 
by a cam, toggle, crank, or eccentric 
mechanism. 

The hydraulic type of press is 
less commonly used; a single acting 
press of this type may be indicated 
for handling materials that cannot 
be fed automatically. 

In general, in the standard au- 
tomatic, mechanical single stroke 
press, a volumetrically determined 
charge is fed into a stationary die 
cavity by a reciprocating or oscillat- 
ing feed shoe. The hydraulic single 
stroke press, on the other hand, is 
semi-automatic and the operator 
loads a measured charge into the die 
before the start of each pressing 
cycle. 

To make preforms of a given con- 
tour on a single stroke press, only 
a single die set is required. This will 
include a die block containing one 
or more cavities, and a correspond- 
ing number of upper and lower 
punch sets. A single stroke press 
will deliver up to 60 preforms per 
minute. Although multiple punches 
can be used on this type of press, 
they are not in general use because 
of high initial cost. 

Standard single stroke presses ap- 
ply the compacting load from one 
direction only. However, some spe- 
cial models compact from both di- 
rections, either by direct motion of 
both the opposing sets of punches, 
or by the use of a floating die, 
which is forced against the station- 
ary set of punches by the mo‘ion of 
the opposing set of punches 

Other special models us hy- 


draulic cushions to secure light 
dwell during the compactin; ra- 
tion. Such a dwell allows m) ™™me 
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Tracer-Controlled Gorton Pantographs, Die mold for the plastic cover of a silverware 
and Mold Duplicators and special machines chest. This is one of many examples of 
constantly make important contributions special operations that make the Gorton 
to your industry. The illustration shows Pantograph almost indispensable in many 
how an intaglio design is transferred from _ Plastics plants. ; 
an enlarged master to the work piece for Now redy for you: concrete evi- Write for Bulletin / 


2 . 7 dence of Pantograph versatility by D 
fast, low-cost production of a high-quality — from tiny pieces on up. 2070-A. “0+, ; 


GEORGE GORTON MACHINE CO., 1320 Racine Street, RACINE, WIS., U. S. A. ean > 
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SHELLS -ROLLS:CORES CONTINUOUS OPERATION 


the leaders of the 





PLASTICS 
iNDUSTRY 





ELECTRONIC 











OPTIONAL TYPES HEAT 
* The CAP WELD SHELL * CAP WELD SHELLS f 
shown above is de- * MACHINE ROLLS SEALERS 
signed for heavy * LAG ROLIS REPRESENTATIVES IN 
duty rolling and ' PRINCIPAL CITIES } 
offers the maximum * CAPPED END SHELLS ; 
in long-life service. * CAPPED SQUARE SHELLS ‘ 
These cylinders are all available in standard diameters or can 
be supplied on order to meet your individual < eagaag THE BETTER ‘ 
i i ta .' ae you 
CYLINDER Mitel CO. Seol .. 
HAWTHORNE, N. J. on 
ESTABLISHED 1916 EASIER 
You 
wes Sell 1907 WHITE PLains RO. N.Y. 62 - TA 3-5104 
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INTEGRATED PROCESSING SYSTEMS 


FOR 


FABRIC—PAPER—FILM & FOIL 


e FABRIC AND PAPER SURFACE COATING SYSTEMS 
Complete production machines for plastisols, hydrosols, organosols, 
lacquers and other coating compounds on fabric, paper, film or foil 
for decorative, pressure sensitive, packaging, upholstering or other end 
uses. Embossing and printing operations can be included. 


e FABRIC AND PAPER IMPREGNATION SYSTEMS 


Latices, varnishes, rubber solutions, etc., are saturated into continuous 
webs of fabric, papers and other materials for laminating, conveyor 
belting, electrical tape or pressure-tight fabrics; for mildew and flame 
proofing, wrinkle resistance or similar end use processes. 


e COMPLETE CALENDER TRAINS 


For tire cord fabrics, vinyl fabric or other rubberized end use fabrics 
employing tandem single coat calenders or double coat “L” or “Z” type. 


e NYLON TIRE CORD LATEXING AND HOT STRETCHING 
SYSTEMS 


for latexing and wet heat setting or dry hot stretching of cord fabrics 
at any production rate. Machines will handle domestic or foreign mate- 
rials in 50-End weftless and 1800-End woven fabrics utilizing water or 
solvent vehicle dips at necessary proper cord tension. Combination units 
for rayon and nylon like materials are available as standard machines. 


e RAYON TIRE CORD LATEXING AND TENSION DRYING 
SYSTEMS 

These systems have capacities from 500 tires per shift and upwards to 

process regular and super tenacity domestic or foreign rayons. Flexible 

design can be easily expanded to suit fabric needs. Can be used for 

woven or weftless fabrics. 


TECHNICAL INFORMATION ON 
ANY OF THESE PROCESSES UPON REQUEST 


C. A. LITZLER CO., INC. 


11621 Detroit Avenue 
Cleveland 2, Ohio 


EXPORT REPESENTATIVE: 
GILLESPIE & COMPANY OF NEW YORK, INC, 
96 WALL STREET 
NEW YORK 5, NEW YORK 








ra the escape of air entrapped in 
e powder, and also pe :mits the 
material to flow throughout compli- 
cated die areas. 

Single stroke presses are avail. 
able in capacities of up to 200 tons: 
the largest size is capable of ek. 
ing preforms 28 sq. in. in area and 
weighing as much as 2% |b. each at 
a speed of 45 or 50 per minute. A 
75-ton press has satisfactorily pro- 
duced %-in. diameter preforms at 
the rate of 10,000 per min. in a 160. 
cavity die. 

The single stroke presses are par- 
ticularly well suited to the needs 
of molders who have a wide variety 
of preform requirements, because 
large and small preforms of various 
contours can be made with equal 
facility on the same machine, and 
because die changes can be rapidly 
accomplished with a minimum of 
down-time. 


Rotary Presses 


Rotary presses are mechanically 
operated. They employ a number of 
die sets, mounted on rotating mem- 
bers. The material is compressed 
from both top and bottom, as the 
die cavity block and both the upper 
and lower punches of the die set 
move simultaneously between re- 
volving wheels. Ejection of the pre- 
forms is accomplished by cam actu- 
ation of the lower punches. 

As in the case of single stroke 
presses, charges for the rotary 
presses are volumetrically deter- 
mined. However, in the case of the 
rotary presses, the dies do not re- 
main stationary for filling as they 
do on single stroke presses. Instead, 
the cavity is filled by moving it 
underneath a_ stationary material 
feeder. 

Even with single-cavity die sets, 
production on a rotary is fairly 
high. In a single revolution of the 
die table, one or two pills are pro- 
duced per die set, and there may 
be as many as 33 of these die sets 
on the die table. 

Rotary presses are available in 
capacities up to 100 tons. The larg- 
est machine is capable of making 60 
six-in. sq. preforms per minute. 
Special presses designed to a: wail 
modate multiple-cavity die sets ave 
turned out as many as 4000 preiorms 
per minute. 

Changing the die sets on a © '@") 
press requires considerably ‘ore 
time than on a single strok: 
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More Machine for Your Money! 


Machine for machine...in each class size...the Fellows line offers 
you greater opportunity for profits...whether you are mass pro- 


ducing consumer items...or molding extremely difficult indus- 
trial pieces. 





oe 


In terms of SPEED...FULL AUTOMATIC OPERATION... TEMPERATURE 
CONTROL...INJECTION RATES...FAST SET UP...EXTRA SAFETY... 1 
and just plain ordinary DEPENDABILITY... Fellows injection molding 


’ 
machines offer you the ultimate in high level performance. For spe- : 
cific proof: ask any Fellows Plastics Specialist for a “tell-all”, fea- 
ture-by-feature comparison with any other machine on the market. fi 






THE FE 


5 OWS GEAR SHAPER COMPANY, Plastics Machine Division, Head Office and Export Department, Springfield, Vermont 
ranch ( 


es: 319 Fisher Building, Detroit 2 * 5835 West North Avenue, Chicago 39 *« 2206 Empire State Building, New York 1 
6214 West Manchester Avenue, Los Angeles 45 
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COLOR INTENSIFICATION the “entoveter” impact 


MILL produces brighter and lasting colors by intimately dispersing 
dyes improving appearance and product quality 


DEAGGLOMERIZATION |. the “eNTOLETER” IMPACT MILL 


reduces agglomerates caused by chemical additives producing 
a smooth homogenous mixture 


PARTICLE SIZE REDUCTION The “ENTOLETER 


IMPACT MILL provides the same uniform quality product texture 
can be accurately controlled 


ASSURE YOUR CUSTOMERS OF PRODUCTS CONTINUOUSLY MEETING 


HIGH QUALITY STANDARDS 


PROCESS WITH THE “ENTOLETER™ 


IMPACT MILL! 


ENTOLETER DIVISION : 
The Safety Car Heating and Lighting Company, Inc. 


1197 Dixwell Avenue, New Haven 4, Connecticut 











however, molders find 
type of press to be eco, 
long production runs. 


e rotary 
nical for 


Choosing a Preformer 


For the molder to select the par- 
ticular model and size of press that 
will best serve his needs he must 
have a clear understanding of three 
interdependent groups of factors: 
1) Production requirements, inclyd- 
ing required speed of production. 
length of runs anticipated, range of 
size and shape of preforms desired 
and uniformity necessary; 2) Ma- 
terial characteristics, with especial 
emphasis on bulk factor, and also 
including granulation, both of which 
may affect the type of feed required 
on the press if uniform preforms 
are to be produced; and 3) Press 
limitations, including static pressure 
power limitation, die area, core rod 
placement, depth of fill, and feed. 


Production Requirements 


When the molder customarily 
produces a variety of end products 
in relatively small quantities, he will 
usually find a single stroke press 
best suited to his needs, since such 
a press can accommodate a great 
variety of sizes of preforms, and in 
addition only one die per size is re- 
quired, whereas for a rotary unit up 
to 33 die sets per different size and 
shape would be needed. The molder 
who specializes in volume produc- 
tion of parts that require preforms 
of the same size and shape, such as 
a mass producer of buttons, collap- 
sible tube caps and closures of other 
types, will require a rotary pre- 
former. The higher cost of the die 
set tooling is justified in this case 
since it is amortized over many mil- 
lions of preforms. Most custom 
molders find that they require both 
the rotary and single stroke types 
of preformers, because of the diver- 
sity of products they manufacture. 


Material Characteristics 

Uniformity of density, thickness, 
and weight of preforms will depend 
partly upon the uniformity with 
which the material is fed into the 
preform die cavity. This, in turn, de- 
pends partly upon the granulation, 
flow properties, and bulk factor ©! 
the plastic material being ! Ma- 
terials of different feed cha teris- 
tics may demand the use \ ffer- 
ent types of presses. 

Granulation—The granulaion © 
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HARTIG 
. EXTRUDERS 


0 6” HARTIG EXTRA LONG 


Blown Tubing 
Film & Sheet 


Laminating 





Wire Covering 
Pipe 
Compounding 


Shapes 


EXTRUDERS from 


I%" through 8” bore 


STANDARD 15:1 L/D 


HARTIG EXTRUDERS 


448 HILLSIDE AVENUE 


EXTRA LONG 21:1 


HILLSIDE, NEW JERSEY 
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PLASTICOR 
THERMOPLASTIC INJECTION PRESS 


ideal for— : —. Power-Pak 
Air Cylinder 





Experimental 
Short Runs 


Color Testing 


Operates on 
100-125 Ibs. P.S.1 


line pressure 
Small Precision Parts 


V, HY 
Novelty Items 4 ounce capacity 
Hobbiests 


Small Gears 
Nylon Bearings 


Up to 225 cycles 
per hour 





Easily operated by 


semi-skilled help 
Patterns for Castings 


.@) t h 
Optical Parts perator changes 


molds 
Dental Laboratories 





Inexpensive to 


and Hundreds more |. operate 


2 ia wl ail te 


MODEL A-2 


' . | SIMPLOMATIC MFG. CO. 


4416 West Chicago Avenue, 
Chicago 51, Ill., U. S. A. 




















SPECIAL PURPOSE 
INTENSIVE MIXERS 


For Every Production Requirement 
In Plastics Processing 
Ratings up to 2000 H. P. Input 


Heavy Duty Mixing, Kneading and Blending Machines 
Dissolving and Dispensing Equipment 
Vulcanizers and Quick Opening Pressure Vessels 
Blanking and Stacking Machines 


DRAVO CORPORATION 


Engineering Works Division * Process Equipment Department 
4810 Grand Avenue, Neville Island, Pittsburgh 25, Penna. 





ENGINEERING 
CONTRACTORS 


DESIGNERS AND 
MANUFACTURERS 
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general purpose materi» - does met 
usually raise any feed p) olem. The 
occasional slight segregai..n of per. 
ticles by size within th: cavity is 
usually not serious enoush to War- 
rant the use of special devices to 
control it. But when the material js 
in the form of a fine powder or con. 
tains a high percentage of fines, air 
entrapment may create a problem 
This can be alleviated to some ex. 
tent by increasing the clearance be- 
tween die and punch or applying g 
vacuum to the die cavity. The 
slower-acting hydraulic type of 
press will allow more time for air 
escape than the mechanical type, 
if other performance considerations 
do not outweigh this particular ad- 
vantage. 

Bulk Factor—The bulk factor of 
the material to be preformed is a 
very important determinant on the 
choice of the particular model of 
preforming press, for it influences 
both the type of feed arrangement 
required and the depth of fill nec- 
essary on the press for efficient per- 
formance. 

On the basis of bulk factor alone, 
a quick choice may be made be- 
tween standard machines and those 
designed to handle high bulk factor 
materials. Most standard machines 
are intended to handle general pur- 
pose materials with bulk favors as 
high as three to one. When equipped 
with special rotary feeding devices, 
they can be used with materials 
having bulk factors as high as six 
to one. However, when the bulk 
factor is higher than that, special 
presses must be used. On the other 
hand, the type of machine designed 
to handle high bulk factor materials 
would be uneconomical for use with 
ordinary materials because of the 
additional expense factors which are 
involved. 

The bulk factor not only affects 
the type of feed required on the 
press, but also may, in combination 
with preform thickness require- 
ments, determine the depth of fill 
required on the press. For example, 
if a material with a bulk factor of 
two to one is to be used, and a 1 in. 
thick preform be made, a press 
with a 2-in. maximum depth of fill 
can be used. However, if the bulk 
factor of the material is four to one, 
this preforming machine wil! not be 
satisfactory, as the maximum pre- 
form thickness would be ¥% inch. In 
this case, to produce a 1 ! thick 
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PROGRESS THROUGH STANDARDS 








-e- and how 


The history of economy in modern business has been 
directly related to the history of Standardization. One 
of the major elements affecting the economic produc- 
tion of finished plastic parts is the high initial cost of 
the mold. A progressive step in reducing mold cost, 
without sacrificing the high quality required, has been 
successfully achieved through Standardization. 

When D-M-E originated Standard Mold Bases and 
their component parts in 1942, it provided the answer 
to the rapidly growing demand for high quality molds 
that would maintain and promote the economic ad- 
vantages of plastic parts. 


Through large volume purchases of quality steel in 
standard sizes and specialized production facilities, 


DIR 


vw) 


4 


[=} helped” 


D-M-E was able to produce and supply high quality 
Standard Mold Bases to mold makers and molders at 
such great savings in cost and time that the benefits of 
Standardization were quickly realized by the Industry. 


Today D-M-E produces twenty-two different sizes of 
Standard Mold Bases, from 9” x 8” to 18” x 351/.", in 
either D-M-E No. 1 or No. 2 Steel, with a wide range 
of cavity plate thicknesses to satisfy the diversified de- 
mands required. In addition, over 2,000 finished com- 
ponent parts of the same high quality are available to 
provide additional savings in service as well as in the 
product. 

Properly engineered Standardization puts the accent 
on Economy. When you “Specify D-M-E .. .” you get 
Quality, Service AND Economy! 


DETROIT MOLD ENGINEERING CO. 


6686 E. McNICHOLS ROAD — DETROIT 12, MICHIGAN — TWinbrook 11-1300 


§ Steely W-M-E 
for 
QUALITY ... 
SERVICE ... 
ECONOMY 








Contact Your Nearest Branch FOR FASTER DELIVERIES! 





HILLSIDE, N. J. WEAR NEWARK) 1217, CENTRAL AVE., ELIZABETH 3-5840 





CHICAGO 51, ILLINOIS 5901 w. oivision streer, coLumBus 1-7855 
CLEVELAND 14, 0.—D-M-E CORP. 5473 axe cr... enoicorr 1-0907 
LOS ANGELES 7, CAL. 3700 soura MAIN STREET, ADAMS 39-8214 
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Quality Products... 


Faster Production... 
Safer Operation... 


Lower Costs... 
For Every Heat Sealing Operation 


SEALOMATIC 


Electronic 


HEAT SEALERS 


Safe « Efficient « Compact 





ac] 


Automatic Turntable Feed 
Available With Any Heat 
Sealing Press and Generator 


* Fast, efficient operation, full 
timing control. 

* More power when you need 
it. 

* Rapid conversion for job 
changes—dies interchanged in 
one minute. 

* 100% safety in operation— 
overload protection eliminates 
costly accidents. 

* Simple operation—one knob 
power control, requires no 
training. 

* Low prices—fast delivery. 


D> 





Model 300-SBT25 
3 kilowatt 





Superior, stronger 
Model plastic products in a 
600-SB60 fraction of a second. 


6 kilowatt One _ easy-to-operate 

unit . . . One non- 

skilled worker . 

one rapid operation 
welds, cuts, 

embosses — quicker, 

safer, cheaper. 





Exclusive SEALOMATIC Are Supressor assures maximum 
protection of valuable dies. No tuning necessary—automatic 
synchronization. 


There’s a SEALOMATIC Heat Sealer for every sealing job. 
Standard units from 144 kw to 25 kw. Custom units to 300 kw. 


Write or call for catalog and details. 


a -Vheoy Vv -Vare 


ELECTRONICS CORPORATION 
Dept. E, 429 Kent Ave., Brooklyn 11, N. Y. * EV 8-9413 


In Canada: Montreal Steel Rule Dies, 1362 Jean Talon E Montreal, Quebec 











preform from the same raterial, 
press with at least a 4-in. :aximum 
depth of fill is needed. 


Press Limitation; 

Static Pressuwre—The static limit 
of a machine is the amount of ap- 
plied force which the machine wil] 
withstand without permanent de- 
formation or damage. 

Power  Limitation—The power 
limitation is a little more difficult to 
understand, because it depends 
upon the primary driving motor of 
the press, the inertia of the moving 
parts, and the speed of operation. 
Basically, it can be explained thus: 
In preforming, a definite expendi- 
ture of energy in the form of work 
is required to compact and eject a 
pill. This energy requirement varies 
with the depth of fill, the configura- 
tion of the die, the type of material 
used, and its condition. In addition 
to the work required to make the 
pill, an additional amount of energy 
is used to deflect the stress por- 
tions of the machine and to over- 
come friction during the pelleting 
operation. The total energy must be 
supplied by the driving motor; 
otherwise, a degenerate cycle exists. 

Die Area—The die area limits the 
size of the die or the number of 
cavities that can be placed in a sin- 
gle die in the press. 

Core Rod Placement—The limita- 
tion for the installation of core rods 
is a point not often considered in 
the selection of preform equipment. 
Yet it is a decided advantage to be 
able to produce core preforms for 
use in compression molding of cer- 
tain types of pieces requiring many 
complicated die cavities. 

Feed Arrangements—The gravity 
feed hoppers with which most 
standard machines are equipped 
provide satisfactorily uniform feed 
with most general-purpose materi- 
als. However, special auxiliary 
mechanisms, or even special presses, 
may be required with the high bulk 
factor materials. 

Vibrators are sometimes used to 
facilitate loading of material that 
will not feed properly from stand- 
ard gravity type hoppers. A rotary 
type of brush feed mechanism } 
also available, for handling fluffy 


medium-impact materials ving 
bulk factors of between three ‘0 one 
and six to one. 

For high impact materia on- 
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CABINET 
TRAY DRYER 
(Model 1330—T2) 


DEPENDABLE, 
HIGH QUALITY 








ELECTRICALLY HEATED OVEN 
—800°F.—60 KW 
FOR TEFLON SINTERING 
(Model 4352 —T8) 


DRAWER TYPE, 
CABINET OVEN 
(Model 1327 D—T3 

For preheating 
thermoplastic material 





87 Zabriskie Street, 


OVENS AND DRYERS (2 
FOR PLASTICS 4 














Separate bulletins for each model give com- 
plete details, features and specifications. 


LYDON 4 Zc. 


Hackensack, N. J. 


OFFERING, THE EXPERIENCE OF 25 YEARS AND MORE THAN 3000 INSTALLATIONS 











(Q’ SLITTER and REWINDER 


For Converting Sensitized Film, 
Polyethylene, and Other Plastics 


DESIGNED FOR MATERIALS NEEDING CONTROLLED 
TENSION IN HANDLING 


This brand new machine was designed for modern production. It 
hos rewind tension control, variable speed and acceleration controls, 
automatic web guiding, smooth acting, self-adjusting electric clutch 
drive, Gives accurate clean slit edges with fast, positive, adjustable 
shear type cutters. Automatic vacuum system instantly removes trim. 


Bring your slitting operations up-to-date and the cost 
down. Write TODAY for full information about the 
new HOBBS 40” Slitter and Rewinder. 


3°: % : Bw MANUFACTURING CO. 
55 Salisbury St., Worcester 5, Mass. 


wus New York Office at 132 Nassau St. 
Chicago Office at 549 W. Washington Blvd. 


Winders « Hand & Power Shears * Die Presses * Slitters * Corner Cutters 
——. 
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ALEXANDER DIE-SINKERS 
for 2 or 3 dimensional work 


Latest model, No. 3A 
for molds and 


dies up to 1000 Ibs. 

Ratios from 
1.5:1 to 10:1, 
MA) 14 spindle speeds 
“a from 475 
to 9500 rpm, 
cutters up to 3/8” dia. 








Two smaller sizes, 1A and 2A. 
Prompt delivery. 
Spare parts are stocked 


in New York. 





Get a close look at Alexander engravers, die-sinkers, and cutter 
grinders—optical dividing head, centering and cutter grinder 
microscopes, cylinder roller attachments and other accessories. 


Write for catalog. 


J. ARTHUR DEAKIN & SON 


150-28 Hillside Avenue Jamaico 32, New York 
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ON PHENOLICS OR 


MELAMINE AND UREA 


















GRANULAR OR ‘“‘FINES"’ THE, 




















HYDRAULIC 


PREFORMER 
WILL REDUCE Costs 


Horizontal design permits gravity discharge 
minimizing breakage and damage to preforms. 
It also makes possible automatic preforming of 
impact type materials rapidly and accurately, 
Operation is practically dust free. Rods and 
guides are fully enclosed. Ideal for automatic 
preforming of Melamine and Urea “Fines”, 


AVAILABLE IN THESE TON CAPACITIES 
ee ee ee 
200 | 240 | 280 | 330 









HYDRAULIC 


PRESSES 


CUSTOM ENGINEERED 
FOR COMPRESSION AND 
TRANSFER MOLDING 


Fast, low cost production follows the selection of a 
Logan Hydraulic Press. In the new line of Logan 
Presses are a wide choice of self-contained hydraulic, 
fast traverse, governed pressures with up or down 
stroke, top or bottom transfer and with semi-automatic 
precise controls as well as other features that will shrink 
your production costs. Complete range is from 10 to 400 





tons. 
Vi)rite tor fer MADE IN 

vs SPP 2 FOUR POST DESIGNS, 
complete data on Logan Ss 1S “C” FRAME STYLES, 
equipment before you buy. eed SPECIAL APPLICATIONS 


“FOR YOUR JOB” 


HYDRAULIC DIVISION 


Mmeokey-W, mm 3, Feud, | -3 aoa, Teme ode k 


2901 WEST LAWRENCE AVENUE +- CHICAGO 30, ILLINOIS 
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MOLD TEMPERATURE CONTROL 
of MATCHLESS VERSATILITY 


In Streamlined Modern Installations: 


MODEL ‘‘H’’ AUTOMATIC THERMOLATOR 
with CONTROLS INTEGRATED IN MASTER IN- 
STRUMENT CONTROL PANEL (Left)——THER- 
MOLATOR controls are built into master control 
panel by the instrument manufacturer. All press and 
mold controls in a central location for time-saving 
supervision. THERMOLATOR Operating Unit located 
anywhere. 


MODEL ‘‘H’’ AUTOMATIC THERMOLATOR 
with SEPARATE CONTROL PANEL (Right)— 
Designed for location alongside existing press con- 
trol panel, with easy-to-read Pyrometer Scales and 
Pilot Lights for instant check of operating conditions. 








tiple Molds: 


Model C-3 (Left)—With individual 
controls, tanks and pumps, for 3 mold 
sections. An adaptation of Model C 
THERMOLATOR, to order. 





For Regular Molds: 


Model C—The original THERMOLA- 
TOR with semi-automatic controls, main- 
taining mold temperatures within a tidnaite 





7° tured under 
” U.S Pot 6532 O88 
“— sd Ih ‘ to Map See rg 














West, Toronto 1. FOR EUROPE: 


REPRESENTATIVES 
F , MFG. F. W. Jennison, 54 Merrick Ave., 
oo (The Merrick, N. Y. IN CANADA: Richard 
WRITE TO... CORP. son Agencies, Ltd., 454 King St., 
Sf lists 


in Industrial Heat Transfer by Liquids Merac, Inc., 44 Rue LeBoetie, Paris 8, 
31 E. GEORGIA ST. + INDIANAPOLIS 4, IND. France, or 50 Church St., New York 
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the PENNANT 


when it comes to making unusual plastic 
seals, big seals, fast seals, economical seals. . . 





TARPAULINS (two, 85’ x 165’) to cover the infield at the New York Giants’ 
Polo Grounds, made of vinyl impregnated nylon, by Plastic Creators, Inc., 
Little Ferry, N.J., with 84 inch bar sealer, especially designed and custom 
built by Mayflower. 
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Here’s the press that does the job—makes continuous, perfectly bonded 
seams of any length. Powered by the famous Mayflower 12kw generator, this 
press is but one example of the capacity of Mayflower faculties and facilities 
to come up with the answer for any type of sealing for the sheet plastics 
industry. 


Ours is the enly organization building BOTH bar and rotary sealers. We in- 
vite you to visit our plant and see a complete line of stock model electronic 
sealers and generators . . . or to consult with our engineers regarding that 
“impossible” sealing problem in your particular operation. 


Mayflower Electronic Devices, Inc. 


roLOM EM Mua ltleltelaMm lolli ichaelae West New York, N. J. 
Union 3-7100 








taining rag or canvas fil!>r, and hav. 
ing bulk factors as hi.) as 16 to 
one, it is necessary that each pre- 
form charge be weighed. Since no 
bulk measurement system wil] pro- 
duce preforms which are sufficiently 
accurate in uniformity. By far the 
great majority of this type of pre- 
form is produced by hand weighing 
a charge and placing it in a die of 
the required shape. This die is gen- 
erally made from a steel tube open 
at both ends, and two steel plug; 
which are a loose fit in the tube, In 
operation, a weighed charge of the 
molding compound is loaded in the 
tube, and compressed by squeezing 
a top and bottom plunger between 
the platens of a hydraulic press, 

There is one automatic machine 
now on the market which will per- 
form all of the necessary functions 
and is said to produce satisfactorily 
uniform preforms. 


PREFORM MACHINES 


In addition to the use of impreg- 
nated mats and woven cloths in low 
pressure molding, there are times 
when it is desirable to use a pre- 
form of chopped rovings, formed to 
the approximate shape and size of 
the molded product. Special equip- 
ment has been designed for produc- 
ing these preforms as economically 
and efficiently as possible. The three 
basic components of such equipment 
are most generally a rovings cutter, 
a vacuum chamber, and a pre- 
form screen. A rovings cutter is 
simply a set of rotating knives de- 
signed so that continuous lengths 
of fibrous glass rovings can be fed 
to it at varying speeds, thereby 
making it possible to adjust the 
lengths into which the rovings are 
chopped. The chopped rovings are 
then fed to a vacuum chamber, in 
which provision is made for mount- 
ing a preform screen of the siz 
and shape required. One or more 
of these screens are mounted over 
ports in a rotating table. The ports 
are connected by suitable piping to 
a vacuum pump. As the rovings are 
chopped and fed to the vacuum 
chamber, they are drawn onto the 
surface of the preform screen 
mounted over the ports until they 
build up into a preform that pos 
sesses a relatively uniform wall 
thickness throughout. 

In some machines, impregnatins 
resin is fed to the fibers as they 
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Watlow 
NARROW 
BANDED 
Heaters 


@ Constant, unvarying 
heot. 





@ Fewer burnouts. 


@ Easy installation or replacement. 













ELECTRIC | 


FOR ALL MOLDING OPERATIONS 


HEATING 
UNITS 






FIREROD 
Cartridge Watiow WATROD 
Heaters Tubular Heaters 







@ High temperature inconel sheath for radi- 







5 TIMES MORE HEAT THAN 
ANY STANDARD CARTRIDGE 
HEATING UNIT 


ant heat in vacuum forming operations. 





@ Equal in quality to the famous Watlow 










@ A new high in watts densities Narrow-Banded units, used extensively 
and temperatures. in injection moiding equipment. 





@ L-o-n-g-e-r cartridge life. 
FREE CATALOG-HANDBOOK! 
How to select, apply and install 
electric heating units; useful data 









© Same heat aos a standard 
cartridge, in a unit Ysth the 


size —an important design on sizes, materials, uses, etc. 








advantage. 





SALES REPRESENTATIVES in principal cities. Consult your classified telephone directory 
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iB | SINCE 1922 : 
, . . . Barker-Davis 
it ° * 
' has pioneered in the develop- 
- 7 
ment of small tools and machines 
* . 
for the plastic industry. 
n important part in your production is the depend- The ’re En ineere fi 
: ability, accuracy, and speed of the machines that 8 ie 7 . & d ll 
‘ produce for you. By using Barker-Davis Machines Your Specific Requirements 
‘ and tools you can operate with full assurance that 
: you have the latest in design and the best for the job. First we analyze your problem. Then we give you 
e ————— a “complete winding package” — tailor made to your 
8 SEND FOR needs — including motor, winder, stands and all other 
t CATALOGUE R-29 accessories. 
s © hiatediaite Minin We make 5 different types of winders for handling 
0 hoi webs, sheets and single strands. One of them is sure- 
, * Degating Dies ly adaptable to your needs. 
° fogale ore | 
n * Develo e 
: building of Special Get more information. Write for the 
Purpose ft 
Machines HOBBS-ALQUIST BROCHURE 
* Repairs on injection 
y as cylinders, , 
platens, toggles, an 
Py teen. c Automatic Rotary Cut-Off Attachment § MANUFACTURING CO. 
“ae . 55 Salisbury St., Worcester 5, Mass. 
B , ; serving Haste Sits. Sinow 0092 N.Y. Office at 132 Nassau St., Chicago Office at 549 W. Washington Blvd. 
, A Producers of Modern Machinery for the 
7 91 RKER “ DAVIS MACHINE co., INC. PLASTICS, RUBBER, TEXTILE, PAPER & WIRE INDUSTRIES 
| \_91 Mechanic Street Leominster, Mass. Winders + Hand & Power Shears - Die Presses - Slitters « Corner Cutters 
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AUTO-LI 


Here’s your most trustworthy watchman—made by Auto-Lite 
to chart every change of temperature during operating cycles. 
Put this recorder to work wherever temperature behavior can 
affect operating efficiency or product quality. 


Newly designed, Model “1000” Recorders with 6” clear read- 
ing charts are uniformly responsive throughout their entire 
temperature range. Various standard ranges from minus 40°F 
to plus 550°F. Available for wall mounting or portable use. 
Electric or mechanical chart drive. With capillary tubing for 
remote reading. Priced from $49.50. Send for new catalog 
describing Auto-Lite Temperature Recorders and Indicators. 
CHOICE OF 24-HR. OR 7-DAY CYCLE 





THE ELECTRIC AUTO-LITE. COMPANY 
INSTRUMENT AND GAUGE DIVISION 
TOLEDO 1, OHIO 


RK e@ MH ie . ARN'A 


TEMPERATURE RECORDERS AND INDICATOR 
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are deposited on the scree: thereby 
insuring a preform of suflicient rj. 
gidity to be handled with« falling 
apart upon removal from tiie sereen 
Other set-ups require that ihe pre- 
form, still on the screen, be re- 
moved from the preform machine 
and sprayed with ‘an emulsion, 
which is subsequently baked. This 
operation insures the rigidity and 
strength of the preform. 


Variations in Set-up 


Another type of preformer makes 
use of the same type of rovings cut- 
ter, but instead of having a preform 
screen mounted in a vacuum or 
plenum chamber, the screen js 
mounted vertically on the face of a 
rotating table, which is so con- 
structed that a vacuum can be 
pulled through the mesh of the 
screen as it is rotated. The chopped 
fibers are dropped into a funnel; air 
pressure, through a venturi, sucks 
the fibers into and blows them out of 
a flexible tube. As the screen is 
rotated, the operator directs the 
stream of chopped fibers, issuing 
from the end of the flexible tube, 
onto the surface of the preform 
screen. At intervals the operator 
sprays a small amount of resin 
emulsion onto the fibers which are 
being held in place on the screen by 
the vacuum. When the required 
weight of glass has been deposited, 
the screen and preform are placed 
in an oven to set the bonding emul- 
sion. The preform then has suffi- 
cient strength so that it may be re- 
moved from the screen without fall- 
ing apart. In practically all cases, 
the majority of the impregnating 
resin is not added to the preform 
until the actual molding operation 
is about to begin, at which time a 
predetermined quantity of the liquid 
resin which is being used is poured 
onto the preform. 

Another specialty preformer is 
used in the automatic compression 
molding of alkyd impregnated fi- 
brous glass rope or roving. This ma- 
chine cuts the rope into the correct 
length for the required preform 
weight and then conveys the pre- 
form into the cavity. This machine 
is also available for multi-cavity 
work as well. 


References 
For further information « re- 
forming, see “Molding Rein ced 
Plastics,” p. 393, and “Comp on 
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PRODEX Plastics Extruders 


produce more pounds per hour 


When it comes to money-making performance, 
PRODEX Extruders are strikingly outstanding be- 
cause they incorporate all latest design features, in- 
cluding: 





1. Advanced screw design. 

2. 20 to 1 ratio between screw diameter and screw 
length guarantees more regular plasticizing, re- 
sulting in higher and more uniform production. 

3. Precision-ground hard-surfaced screws and 
cylinders. 

4. Extra heavy wall thickness of cylinders permits 
more accurate temperature control — heating and 
cooling. Improved temperature equilibrium results 
in faster start-up of uniform production. 

5. Hard inner surface (60 Rockwell C) of cylinder is 
an integral part of heavy cylinder wall; no pressed- 
in liners which may cause irregular heat transfer. 


Detail of flexible 
coupling and 
forced lubrica- 


tion system. 





6. Flexible coupling between thrust-housing and gear- 
drive protects drive and avoids costly repairs and 
down-time. 


7. Larger feed-section opening for more regular ma- 
terial flow without bridging. 


8. Quick-acting clamp fastens all types of head at- 
tachments (straight heads, crossheads, tape dies, 
etc.), permits fast change-over, and reduces set-up 
and cleaning time. 

9. Control Cabinet is a completely wired unit. It con- 
tains temperature control instruments, ammeters 
for every heater circuit, motorload instruments, in- 
dividual circuit disconnect switches—all within full 
view and reach of operator. Fast and easy acces- 
sibility for maintenance. 

WE ALSO MAKE SCREWS AND REPLACEMENT SCREWS 
TO YOUR DESIGN UP TO 8” DIAMETER. 





PRODEX Corporation, Box 214, Union, New Jersey 


{ Gentlemen: Please send me complete information on PRODEX 
Plastics Extruders in the sizes checked: 2%.” [],3¥%,” (], 


4¥,”" (), 6” CI, 8” CO. ~ 


Name and Title 


Address 


} Company 


City , State 
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An even temperature across 
the entire face of each chill 
roll is automatically main- 
tained by the duplex Sarco- 
trol Heating and Cooling 
Unit, used by Rohm & Haas 
Research and Development 
Department. 


Rohm « Haas research 
develops new technique 


for extruding 36 to 48 wide Plexiglas sheet 


In developing a technique for use by fabricators in extruding Plexiglas 
sheet 36” to 48” wide, Rohm & Haas research engineers faced the critical 
problem of cooling this extra-wide sheet as it was extruded. 


Problem 
How could even temperatures be maintained across the entire face of the 
water-jacketed chill rolls? This was the heart of the problem. 

These rolls must reduce the temperature of the Plexiglas sheet, extruded 
at 8 fpm, from about 400 to 190° F. Roll-face temperature must be held 
within + 5° F. 

Manual control of water-line valves was tried. Result: uneven face tem- 
peratures. And output was extremely low. 


Solution 

Installation of a Sarcotrol Heating and Cooling Unit solved the problem. 
As shown by above diagram, this duplex unit circulates temperature-con- 
trolled water at high velocity through the water-jackets of the rolls... 
insuring an even and automatically controlled temperature across the 
entire face of each roll. 


Sarcotrol gives you all these features! 


Independent circulation systems: Automatic heater protection. 
1, 2 or 3. 


One knob changes temperature 
control setting indicated on dial. 


No need for special heat transfer 
liquids for temperature to 300° F. 


Automatic heating rate selection. Many other features. 
2135-F 


Other Sarcotrol Applica- 


tions: Injection, vacuum 
and drape molds, drape 
frames and water-cooled 
rolls. Advise regarding 


your installation and Sarco EMPIRE STATE BLDG., N. Y. C. 


will send technical litera- 
ture. 
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and Transfer Molding, 


0. 499. Also 
consult the Subject Index. 7, 


sources of equipment, s:.. the Direc. 
tory Index, p. 894. 

“Automatic plastic rope cutter. 
feeder,” Mopern Ptasrics 32, 164 
(May 1955). 


EQUIPMENT FOR 
HEAT-SEALING 


RIMARY function of heat-sealing 
equipment is to supply sufficient 
heat and pressure to bond two or 
more heat-sealable surfaces together. 
Heat-sealable materials may_ be 
classed as those materials which melt 
or become fusible at temperatures 
generally ranging between 150 and 
350° F. When two pieces of materia] 
of this type are pressed together and 
the contacting surfaces raised to the 
temperature at which the material 
melts or fuses, a weld can be effected, 
Heat-sealing equipment for ther- 
moplastics materials are of two gen- 
eral types—one type uses electrical 
resistance elements to heat jaws, 
rollers, or metal bands; the other 
uses a high-frequency generator to 
preheat material at areas of seal. 
A number of new machines and 
special attachments centering around 
the use of the high-frequency method 
of heat-sealing have been developed 
for mass production on specific jobs 
such as automatically bonding viny! 
buttons to viny] raincoats, producing 
a heat-seal reinforced button hole 
(several at a time), and automatic- 
ally producing five rolls of viny! 
welting in a single operation. 
Another recently developed proc- 
ess makes possible the production of 
multi-colored rims and edges for 
three-dimensional appliques in 4 
single heat-sealing operation. To 
accomplish this, a special die, built to 
the design of the required applique, 
is so constructed that it not only 
heat-seals the applique, but also pro- 
vides a tear-seal to the same design. 
Thus, after the applique has been 
bonded to the body of the film being 


decorated, the operator mere’) strips 
the excess material which tears 
smoothly and uniformly at the edges 


of the applique. 


Resistance Heat Seca!’ 
Heat-sealing accomplis 
means of electrical resist 
ments requires a cooling ‘ 
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LAMI!: ATE PRODUCTION 
‘Bar Lc WER COST with __. 


Feed plastic 


production. 
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] chines. 

d Illustrated is typical conveyorized installation. 
. SHEAR 

] _\WFEED CONVEYOR TABLE OUTFEED CONVEYOR TABLE 





ADJUSTABLE MEASURING SWITCH 
A 

















Z_variaBLe SPEED MAGNETIC CLUTCH 
v CONVEYOR ORIVE FOR SHEAR 


Cle 
MERRITT: -OLEM High Speed Plastic Shear 


sheet 
directly from calender 
to the Merritt-Solem 
High Speed Plastic 
Shear and cut the 
sheets to predetermin- 
ed size automatically. 
. . . Conveyorized, the 
Merritt - Solem Plastic 
Shear gives you true 
automation, low cost 


For cutting polyethyl- 
ene, modified styrene 
and similar materials. 
Available in 10 knife 
lengths up to 132” 


long in standard ma- 


























MERRITT-SOLEM 
LAMINATING PRESS 


Standard and Custom Built 
Presses for hot and cold laminat- 
ing of plastics and plywood 





5 to 20 opening presses 

Two pressure pumping unit for 
fast closing and opening, high 
working pressure. Automatic pres- 
sure and temperature controls for 
fast, dependable production. 


For complete information on quality, preci- 
sion built, High Speed Shears and Laminat- 
ing Presses for high production and low cost, 
write Merritt-Solem. 
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Installation of thermocouples on an extruder die head at Na- be 
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‘BE \C) mect Temperatures? 


i INTERESTED IN MAINTAINING 
w( >| CLOSE CONTROL OF YOUR 





4, Then you should investigate the possibility of installing 
11 T-E “Plastic Melt’ Thermocouples, temperature measure- 
\\' ment instruments and automatic control systems on your 
A \, extrusion equipment. 


!, These thermocouples are designed for use on any extruder 
‘| head, die adapter or manifold, so that the hot junction is 
"always in intimate contact with the melt. T-E Quick-Cou- 
‘pling Connectors are provided for rapid circuit changes, 
\' and ‘couples can of course be easily replaced with blank 
, bolts when not in use. 


i) T-E pyrometric instruments are likewise a natural choice 
forall your precision measurement requirements—whether 
‘for laboratory test runs or production applications. 

‘If you would like further information and tech- 
nical data on this equipment, please address: 















tional Rubber Machinery Co., Clifton, N.J.Note Quick-Coupling KX 
Connector on extension lead from Thermo Electronic Pyrometer. 


SPECIFICATIONS 
Immersion Lengths: Flush, 42, 1” 
Thermocouple Material: lron-Constantan 
Construction: “CERAMO” (%” dia. stainless steel-clad, ceramic-insulated  ,°, 


duplex thermocouple wire) »*! 
Insulation: Teflon, between protection tube and fitting on flush-type and 1/2’ *! 
immersion-length ‘couples, to provide thermal insulation against Ne 

heat conduction through fitting. ,°, 

Steel Bolt Fitting: Hex head, /2’’-20NF thrds., leakproof %, 
Hot Junction: Silver-soldered 9, 
Pressure Range: Up to 10,000 psi xX 
Connector: T-E Quick-Coupling x 
*4 

+ 


Thermo Electric G.5c* 


SADDLE RIVER TOWNSHIP, Rochelle Park P.O., NEW JERSEY ,',' 
CANADA « THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONT. xy 
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under pressure to insur: the bond 
strength for most plastic films, When 
a heat-sealing lacquer ha: been ap. 
plied to a film, this cooling periog is 
not required. 

Electrical resistance heat sealers 4 AR | 
are of two general classes: the jaw 
type and the rotary sealer. The | CHR 
simplest is the jaw type in which 
two heated metal bars or platens are P sT 
brought together by a mechanism 
operated either by hand or motor, 

There are two types of rotary 
sealers. In one type, sealing is ef- 
fected by passing the material be- 
tween two heated motor-driven 
rolls. The second makes use of two 
thin endless metal bands which 
carry the material through both the 
heating and cooling zones while con- 
tinuously applying pressure to the 
film. By permitting the accurate con- 


A BERTHELSEN trol of temperature, pressure, and 


Metal to Metal time, the latter machines may be 
BONDING INSTALLATION used for heat-sealing oriented films 
and those with a low heat dissipa- 

located in tion factor, as well as the regular 

KAWNEER PLANT, Niles, Mich. thermoplastics. 

One of many such installations made by Berthelsen Both rotary and jaw type sealers 
In this particular press, BERTHELSEN ENGINEERS usually have sealing members made 
have. utilized a special heating medium, Dowtherm of brass. Steel members are some- 
cae " which permits operating temperatures up to times used because of better wear- 
Just one of many applications where Berthelsen ing qualities, but since the thermal 
Engineers have pioneered conductivity of steel is low, this ma- 
terial is recommended only for au- 
tomatic machines which handle films 
at fixed speeds. The fixed speed per- 


Berthelsen Engineering mits the adjustment of heat in-put 





Preven 
Nicks a 














o KX, Yj ” to heat out-put. For semi-automatic 
nou~ ++ CAN alse machines, which are those guided by 
helfe operators, attempts are made to feed 

you. the same number of units each min- 


ute since variations in feeding 

BERTHELSEN PRESSES are used in all industries for speeds induce variations in tem- 

peratures. The temperatures are or- 

all types of laminating purposes. The Berthelsen Engineers dinarily controlled by thermostats, 

pride themselves in their ability to produce the most with rheostats used to absorb the 
efficient set-ups at the lowest cost without impairing quality. excess heat capacity. 

Provisions for making pressure 
adjustments are necessary for both 
types of sealing machines. In the jaw 
type, the pressure may be increased 


laminati lem, ‘ P sag Jaw 
W hotrever your laminating proble by shimming one of the sealing jaws, 











write Berthelsen today. There is while for the rotary type sealer, 
no obligation for a complete review stronger springs may be inserted for 

HYDRAULIC of your laminating and pressing the same result. 

HOT PRESSES . problems. Literature on request. High-Frequency Sealers 

i Electronic or high-frequency heat- 
aminati oY 
; Meld sealing takes advantage of t! elec 
ng trical characteristics of many plas- 





mae Transfer ics materials. In this method, the 
Dpiyewae BERTHELSEN PRESSES ieee te 


heat for sealing is generate 


| ri he passage of high- SA 
Predatng operations |» 6 50, 1423 © LOCKPORT ROAD © JOLIET, 1. | the material by the passaé cuEvEL 
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1 | MED = wih PRESSURE 
7 erm HYDRAULIC CYLINDERS 


. GREATEST SELECTION ever offered for 2000-3000 psi 
: Prevent $ Bich. Damage, heavy duty “Plastics” service. Bores up through 12”, out- 

NaS and: i put thrusts up to 160 tons plus, strokes up to 22 feet, 19 
mounting styles. Millions of maintenance-free strokes 





per cylinder proven. Single and double-rod end, cush- 
ioned and non-cushioned, and over-size rod models. 


, $0 LI D ) T E 3 L H EA D 5, IMMEDIATE DELIVERY on over 2,000 selections, cov- 
: @.| PS and MOU NTINGS ering 17 popular mounting styles in 114” through 5” 
) \ bores and 1” through 36” strokes. Miller Air Cylinders 


Eliminate Breakage 
also in stock for immediate delivery. 


“HIGH TEMPERATURE”’ SERVICE, All Cylinders, 


including those for immediate delivery, can be had with 
“TEFLON” SEALS for high temperature “Plastics” 
service. 





Write For Catalog and Stock List 





DIRT WIPER SEA L 5 NT folitelolge Ml R-toh isan Gt] Mn lo] te fe ' 


Protect Rods, Seals, Bushings sembly Shown Is Interchange- ee ! 
o. able With Miller Standard Piston q 


Ring Piston Assembly 























MET J.1.C. HYDRAULIC 
STANDARDS years before 1 


WRITE FOR CYLINDER BULLETINS H-104 and A-105 , ee 
their adoption in 1949, 


Complete Miller cylinder line includes: air cylinders, 
1%," to 20” bores, 200 PSI operation; low pressure hy- 
draulic cylinders, 1%" to 6” bores for 500 PSI opera- 
tion, 8” to 14” bores for 250 PSI; high pressure hydraulic 
cylinders, 1¥%2" to 12” bores, 2000-3000 PSI operation. 
All mounting styles available. 


SPACE-SAVING SQUARE 
DESIGN originated by Miller in 
1945, 











MILLER FLUID POWER CO. 





, AND SERVICE FROM COAST TO COAST (Formerly MLLER MOTOR COMPARET) 

—. OUNGSTOWN « DAYTON « PITTSBURGH « PHILADELPHIA « - fal) - 
* HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 

ae DETROIT « FLINT © FORT WAYNE « SOUTH BEND « INDIANAPOLIS = | )= 2020 N. Hawthorne Ave., Melrose Park, Ill. 

SAN pa _* LOUISVILLE » KANSAS CITY « SEATTLE * LOS ANGELES « \ j 

: woustor + BALTIMORE « DENVER « ST. LOUIS » MOLINE « CHICAGO es ' 


TORONTO, CANADA and OTHER AREAS 





AIR & HYDRAULIC CYLINDERS + BOOSTERS + ACCUMULATORS — 
COUNTERBALANCE CYLINDERS ‘ 

















it. Since only the inner surfaces of 
the film soften, no cooling zone is 
required, so that cooling and bond- 
ing are almost instantaneous. 

There are three basic parts to 
an electronic sealer: the oscillator 
or high-frequency generator; the 
mechanism for applying pressure, 
such as a press or a frame for 
mounting rollers; and the electrodes. 
The high-frequency generator is in 
principle a radio transmitter with its 
output side connected to the elec- 
trodes of the sealer instead of to a 
transmitting antenna. Most oscilla- 
tors are tuned to 27.32 megacycles 
+ % of 1%, the frequency assigned 
by the Federal Communications 
Commission, although completely 
shielded oscillators may operate at 
any frequency. 

Prefabricated shielded rooms of 
various sizes have recently been 
made available in kit form for shield- 
ing oscillators which do not operate 
at the required FCC frequency. 
These rooms have copper or bronze 
screens and leakproof doors and air 
intakes. 

In bar or “one shot” sealing the 
electrodes may be either straight or 
curved, the shape depending upon 
the profile desired in the bond. In 
some instances the electrodes may 
be machined dies with one placed in 


the upper and one in the lower sec- 
tion of the press. In one widely used 
set-up, a single set of formed elec- 
trodes in the upper portion of the 
press seals at all points of pressure 
against a flat plate electrode in the 
lower portion of the press. The prob- 
lems of special dies is eliminated in 
some machines by the use of a brass 
strip which can be adjusted to pro- 
duce any shape of seal. 

In continuous sealers the elec- 
trodes may be machine-driven roll- 
ers which not only transmit the high- 
frequency energy but also act as a 
feed for the film passing between 
them. While some continuous sealers 
are large units, most are of the sew- 
ing machine type. Another variation 
of the continuous sewing machine- 
type sealer makes use of very small 
bar electrodes. The rapid clamp ac- 
tion of these mechanically operated 
bars pulls materials forward at each 
stroke. The forward movement of 
the material results in an overlap at 
each point of weld. It is possible to 
bond practically any desired seam 
by use of the sewing machine-type 
sealer. Needle trade operators can 
also rapidly learn to use this type. 

For further information on heat- 
sealing processes, see “Electronic 
Heat Sealing,” p. 425. Also consult 
Subject Index and Directory Index. 


EQUIPMENT FOR REINFORCED PLASTICS 


6 ECAUSE of the different methods 
used to produce molded rein- 
forced plastics parts, the required 
equipment is necessarily varied. 
For simple bag molded parts, the 
equipment need include only a mold, 
a flexible bag, a vacuum pump, and 
an oven or a bank of infra-red 
lamps. However, when producing 
large parts in matched metal molds, 
the required equipment will include 
many complex items such as air or 
hydraulic presses having a large 
platen area and adjustable daylight 
as well as long and fast ram travel; 
timers and controls; special ma- 
chines for making preforms from 
chopped fibrous glass rovings; cur- 
ing ovens; and material handling 
equipment. The latter conveys pre- 
froms to the oven and then to the 
press as well as transports the 
molded parts to finishing and ship- 
ping stations. 
Since some matched molded parts 
are made from tailored sections of 


832 


cloth or mat, die cutting equipment 
or shears will substitute for the pre- 
former. 


High-Speed Production 


For high-speed production of 
non-continuous reinforced plastics 
sheet, the major items include a 
coating device equipped with 
squeeze rolls or some other resin 
metering device, numerous highly 
polished steel caul plates, a multi- 
platen press, and a large shear for 
trimming the edges after molding. 

Continuous sheet may be pro- 
duced with paper, fibrous glass, or 
other suitable reinforcement, using 
a “non-pressure” curing resin as the 
binder. By this method one or more 
rolls of web are mounted so that 
they can be fed through an impreg- 
nating tank or under a sprinkler 
type of resin applicator and then to 
a set of combining rolls which also 
serves to squeeze out the excess 
resin. These rolls are fitted with end 


gates which keep excess resin from 
flowing out at the edges. Such gates 
are adjustable for width o/ web, A; 
the individual webs combine, “cay. 
rier” webs of cellophane or coated 
paper fed from nearby let-off rolls 
join the assembly as top and bottom 
surface coverings. Carrier webs are 
usually 4 to 6 in. wider than the 
laminate. These carriers serye q 
number of functions: They impart 
finish to the curing laminate, ex- 
clude cure-inhibiting air, act as car- 
riers for the assembly, and mini- 
mize volatilization of the monomer 
in early polymerization stages. 

The feed of the carrier web is 
controlled by brakes and side ad- 
justments. The curing section is us- 
ually a textile tenter frame, or a 
modification thereof, which carries 
the laminate through the ovens. 
Ovens are 50 to 100 ft. long and are 
zoned into three to five sections 
where preheating, curing, and after- 
heating take place. 


Wind-up Rolls 


Carrier sheet removal is accom- 
plished by wind-up rolls, suitably 
clutched. The cured laminate is then 
trimmed at the sides by saws or 
rotary shears. Cut-off into desired 
sheet length is done with electric 
sheet-metal shear equipment. The 
shear must be properly maintained; 
a poorly adjusted or dull shear will 
cause delamination. 

Sanding the back of the laminate 
is necessary in order to provide 
good adhesion. Special sanders are 
available which perform this opera- 
tion uniformly and quickly. 

For all types of molding, except 
that in which pre-impregnated stock 
is used, it is necessary to have 
weighing and mixing equipment for 
the preparation of resin. 

All reinforced plastic parts re- 
quire grinders or sanders for flash 
removal and many items require 
edges smoothed by buffing. 


Freformer Types 


There are two types of preformers 
used by the reinforced plastics in- 
dustry. One, the plenum chamber 
type, makes use of a perforated 
metal screen which is produced to 
the inside dimensions of the part 
desired. This screen is placed on 4 
rotating table inside the losed 
plenum chamber. A suction ‘°n 3S 
located under the table. Air ;ulled 
by the fan enters the ch:mber 
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Patent Applied for 


It’s more economical to own and operate a D-K Hi-Speed Molding Press. By utilizing 















a combination of air and hydraulic pressure with simplified, self-contained 
hydraulic system, expensive separate pumping units are eliminated. The 
result is a press with a larger, more accessible working area, 

positive control with fine adjustments on both fast and slow closing speeds and 
a smooth flow of power. Extremely fast closing speeds are achieved, facilitating 
use of more highly catalyzed resins and a faster curing cycle. 


LOW INITIAL COST... through simplified design, skillful engineering and 
the elimination of complicated mechanical devices. 


’ LOW OPERATING AND MAINTENANCE COSTS... . Power requirements are 
less by utilizing a combination of air and hydraulic pressure 
with a minimum of moving parts. 
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| | VERSATILITY . . . Stroke, daylight openings and pressure can be furnished 
in a wide variety of combinations; platen, heated or cold, 
can be furnished to customer’s specifications. 


Write today for illustrated brochure giving complete details 4 


DAYADSONZKENNEDY,CO,, 


1090 Jefferson St. N.W. 













THE THROP 


MAXIMUM EFFICIENCY -SU 
“MINIMUM MAINTENANCE 


his extra heavy duty 60” stream- 

lined mill is designed and built 
in every detail to provide dependable 
uninterrupted production under the 
rigorous service conditions encoun- 
tered in the Rubber and Plastics In- 
dustries. 


Built-in herringbone gear speed re- 
ducers, mounted on _ anti-friction 
roller bearings, insure proper align- 
ment with master gear and pinion at 
all times. Fully enclosed frames and 
guards keep cleaning and mainte- 
hance costs down. 

Thropp 42", 50”, 72” and 84” mills 
for the Rubber and Plastics Indus- 
tries are also available. 


P 60” MILL designed and built for 
PERIOR PERFORMANCE 











© Thropp 22” x 22” x 60” Mill 


Send for further information. 


wm. . THROPP «<n. 


Division of J. M. LEHMANN COMPANY, Inc. 
572 NEW YORK AVE., LYNDHURST N, J. 
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Distributorship 
Inquiries Invited 









Sis ; Alton 
for MAXIMUM GULOR DISPERSION 










PATENT PENDING 


MIXES - BLENDS - GRINDS 
ONLY at MULTIPLE ANGLES 


‘4 h (} 0 0 The Crown Tumblemixer with the exclusive feature 
FOB 


of CRISS-CROSS action is engineered, designed 
and constructed for the plastic industry. This 
new development actually insures maximum 
color dispersion . . . and operates economi- 
cally on % h, p. motor. 





NO CONTAMINATION! 
NO CLEANING! 
DOUBLE CAPACITY! 


CROWN MACHINERY, INC. 


2721 SO. SAN PEDRO * LOS ANGELES, CAL, * ADams 3-7251 

















| PACKAGING | for PLASTICS 








The problems of efficient, sales-stimulating packaging for plastics 
products are a far cry from the usual run of manufacturing 
hurdles. Very often a successful package—or the lack of one— 
determines the “make” or “break” of what you produce. 

How can you keep up-to-date on changing packaging tech- 
niques? Where can you discover the essentials that determine 
what is and what isn’t good packaging practice? 

These questions have one easy answer: MODERN PACKAGING 
Magazine. In its pages each month is the pertinent information 
you must have for the intelligent management of your product’s 
packaging. 

A one year subscription to MoperRN Packacinc includes the 
authoritative MopERN PACKAGING ENCycCLopEpDtIA IssvuE, too. 
Rates: United States and Canada, $6 per year; Pan-America, 
$106 per year; other countries, $15 per year. 


MODERN PACKA GING A Breskin Publication 


575 Madison Avenue, New York 22, N. Y. 
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through a feeding port and Dasees 
through the screen. A ro. ngs chop- 
per mounted at the feed port cuts 
fibrous glass rovings into short 
lengths which are sucked into the 
plenum chamber and deposited on 
the preform screen. In some cases a 
resin binder (approximately 2 to 5%, 
by weight of the fibrous glass) in an 
emulsion or powder form is intro. 
duced into the chamber to coat the 
fibrous glass on the screen. In other 
cases no binder is added until the 
preform has been completed, at 
which time the door of the plenum 
chamber is opened and a liquid 
binder resin is sprayed on the pre- 
form surface with the use of a spray 
gun. 

In either case, after the binder has 
been applied, the screen with its 
preform is removed from the cham- 
ber and placed in an oven. A few 
minutes suffice to set up the binder 
resin, at which time the preform 
may be stripped from the screen 
and the screen returned to the 
plenum chamber. 

The second type of equipment 
uses the same type of perforated 
metal screen mounted on a frame- 
work which in turn is connected to 
a suction source. A cutter for chop- 
ping rovings into definite fiber 
lengths is arranged so that the fi- 
bers will be sucked into a compara- 
tively large diameter flexible hose. 
The stream of fibers issuing from 
the orifice of this tube is directed by 
the operator to the screen. Simul- 
taneously or intermittently, a binder 
resin is sprayed on the fibers de- 
posited on the preform screen. With 
this type of equipment, the unifor- 
mity of the preform is much more 
dependent on the skill of the oper- 
ator than is the case with the ple- 
num chamber type of unit. After the 
required amount of glass has been 
deposited on the screen, both the 
screen and preform are placed in an 
oven to cure the binder resin, after 
which the preform may be stripped 
from the screen. 


References 


For further information on rein- 
forced plastics materials, see chap- 
ters listed on p. 326, as well as Low 
Pressure Laminating Resins Chart, 
p. 870. Also consult the Subject In- 
dex and the Directory Index. 
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CUT COSTS AND IMPROVE QUALITY... AUTOMATICALLY 


WITH TRAGERLAB BETA GAUGES 


The successful experience of many leading 
plastics firms proves that you can maintain 
precise gauge and uniform thickness within 214 
per cent on sheet thickness measured in 
10,000ths of an inch with Tracerlab Beta 
Gauges . . . even on embossed stock! Simulta- 
neously you improve quality and increase yield 
... better for your customers, better for you. 


And you get these other money saving advantages: 


& Faster start up time because you get “on gauge” faster. 
e Less “‘down time” because you can change quickly from 
one specification to another. 
€ gd production time because you can gauge “on the 
y”. 
’ Workers like Tracerlab Beta Gauges because they are 
easy to operate and cut the work load way down. 


e Rejects are reduced to a minimum, quality level is raised, 
customers are better satisfied. 


Let our engineers show you how you can benefit by using Tracerlab Beta Gauges 


> 





racerlab 


130 HIGH STREET © BOSTON 10, MASSACHUSETTS 
2030 WRIGHT AVE. © RICHMOND 3, CALIFORNIA 





GENERAL 
ELECTRIC = / 
CONTROLS 









position. 


Tilts from vertical to 


45°. Pictured in tilted HENDRICK MFG. CORP. 


HENDRICK PANEL SAW 


MODEL - MA 
FOR PRODUCTION CUTTING OF 


Plastic, Plywood and Metal Sheets 





A fully automatic and manually oper- 
ated tool for trimming and sizing large 
sheet stock. Models with capacities 
from 4-4’ to 12-4’ available. Motors 
up to 3 H.P. Automatic equipment 
available for all manual models now in 
the field. Write for illustrated folder 






MARBLEHEAD, MASS. 








Compression Molding | Transfer Molding 





Reinforced Plastics | Laminating & Hobbing 


M&N Hydraulic 




















1 Reinforced Plastics Molding 
1 Presses. Capacities: 25 tons to 
1 500 tons. Platen Sizes 18” x 
t 18” to 4’ x 8’ 








Fast, accurate and dependable—these are the reasons so many 
manufacturers prefer M & N Hydraulic Presses. The many models 
include hand-operated, semi-automatic and all-automatic control 
systems. . . feature special “V” packed ram that eliminates 
leakage problems and minimizes friction losses. Fully instrumen- 
tized presses available for high or low temperature plastics 
applications . . . offering precise control of time, temperature 
and pressure. 

Units available with—power or gravity return platen—pressure regulator--- 

adjustable crown—automatic horse-power reduction during curing cycle 
single or multiple platens—upper and lower “knockouts”—rapid speed 

advance stroke with adjustable automatic slowdown—electrically heated 

or steam heated platen arrangements. 

Whatever your hydraulic press requirements—get full details and cost 

comparisons from M & N ... you will find that it pays. 





Hobbing Presses 
Capacities: 100 tons to 2000 tons 














Presses Built to Order for Special Applications 


White for Complete Information MI & NW Hydraulic Press Co. 


779 ROUTE 3, CLIFTON, NEW JERSEY 


| 





Semi-Automatic Presses 
Transfer or Compression Molding 
Capacities: 10 tons to 500 tons 

Platen Sizes: 12” x 12” to 30” x 30” 














Multi-opening laminating press 
with fully automatic loading ond 
unloading equipment. 








Hydraulic Presses 





of all dimensions and pressure capacities 





For more than three decades our only specialty 


BECKER & VAN HULLEN, ther otemany 


Sole U.S. representative: _KARLTON MACHINERY CORPORATION, 
210 E. Ohio Street, Chicago 11, Illinois 
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bimonthly. Philadelphia: Rohm & “SPE Journal.” Monthly magazine. York: Reinhold Publishing Corp. 
Haas Co. Athens, Ohio: Society of Plastics Walker, J. F., “Formaldehyde.” PHEN 
Saechtling, H., and Zebrowsky, W., Engineers, Inc. 1953. New York: Reinhold Publish- RES 
“Kunststoff Taschenbuch.” 12th edi- SPE, “Papers Presented at 11th ing Corp. Mol 
tion. 1955. Miinchen: Karl Hanser Annual National Technical Confer- Ward, A. L., and William, J. R., Bon 
Verlag. ence.” 1955. Athens, Ohio: Society “Styrene.” 1951. New York: Inter- Li 
Samuelson, O., “Ion Exchangers in of Plastics Engineers, Inc. science Publishers, Inc. Ce 
Analytical Chemistry.” 1953. New Society of the Plastics Industry, Warth, A. H., “The Chemistry and Fi 
York: John Wiley and Sons, Inc. “Plastics Engineering Handbook.” Technology of Waxes.” 1947. New 
Schack, W., “Manual of Plastics 1954. New York: Reinhold Publish- York: Reinhold Publishing Corpora- x 
and Resins in Encyclopedia Form.” ing Corp. tion. PI 
1950. Brooklyn: Chemical Publish- Stannett, V., “Cellulose Acetate Wise, L. E., and Jahn, E. C., “Wood Al 
ing Co. Plastics.” 1950. London: Temple Chemistry.” Vols. I and II. 1952. New Prot 
Scheflan, L., and Jacobs, M., “The Press, Ltd. York: Reinhold Publishing Corpo- ar 
Handbook of Solvents.” 1953. New “Structural Adhesives: Theory ration. Resi 
York: D. Van Nostrand Co. and Practice of Gluing with Syn- Zimmerman, O. T., and Lavine, I, 
Schildknecht, C. E., “Vinyl and thetic Resins.” 1952. London: Lange, “Handbook of Material Trade 
Related Polymers.” 1952. New York: Maxwell, and Springer, Ltd. Names.” 1953. Dover, New Hamp- 
John Wiley and Sons, Inc. Sutermeister, E., and Browne, shire: Industrial Research Service. UREA 
Tex 
Addresses of Publishers re 
Pap 
(Addresses of manufacturers of plastics whose industrial publications are Instituto ‘‘Alonso Barba,”’ Serrano 119, Madrid, Spain. re 
listed in this bibliography will be found in the Directory Section.) Interscience Publishers, Inc., 250 Fifth Ave., New York 1, N. Y. Bon 
Academic Press, Inc., 125 E. 23rd St., New York 10, N. Y. Kunststoffeninstituut T.N.O., Julianalaan 134, Delft, The Netherlands 
American Society for Testing Materials, 1916 Race St., Philadelphia 3, Pa. _ Lange, Maxwell, and Springer, Ltd., 41-45 Neal St., London Wc. 2 P 
Architectural Press, 9-13 Queen Anne’s Gate, London S.W. 1, England. England. A 
Australian Trade Publications Pty., Ltd., 171 Sussex Street, Sidney N.S.W., J. B. Lippincott, Co., E. Washington Square, Philadelphia 5, Pa. 
Australia. Longmans, Green and Co., Inc., 55 Fifth Ave., New York 3, N. Y. 
Charles A. Bennet Co., Inc., 237 N. Monroe St., Peoria 3, Ill. McGraw-Hill Co., Inc., 330 West 42nd St., New York 36, N. Y. > 
Bill Brothers Publishing Corp., 386 Fourth Ave., New York 16, N. Y. Manufacturing Chemists Assoc., Inc., 246 Woodward Bldg., Washington > Pro 
Kurt Brandenburger, Klosterstr. 182, Edenkoben/Pfalz, Germany. D.C. 
British Book Centre, Inc., 122 East 55th St., New York 22, N. Y. Modern Plastics, Inc., 575 Madison Ave., New York 22, N.Y. « 
British Plastics Federation, 47-48 Piccadilly, London W. 1, England. George Newnes, Ltd., Tower House, 8-14 Southampton St., Strand, Londoa Res 
Bruce Publishing Co. 540 N. Milwaukee St., Milwaukee 1, Wis. W.C, 2, England. ‘ 
Building Research Institute, National Research Council, Washington 25, D. C. New York Academy of Sciences, 2 East 63rd St., New York 21, N. Y. m 
Chapman and Hall, Ltd., 37-39 Essex St., London W.C. 2, England. Oxford University Press, 114 Fifth Ave., New York 11, N.Y. | 
Chemical Publishing Co., Inc., 212 Fifth Ave., New York 10, N. Y. Packaging Catalog Corp., 575 Madison Ave., New York 22, N. Y. 
Cleworth Publishing Co., Inc., 551 Fifth Ave., New York 17, N. Y. Wilhelm Pansegrau Verlag, Wilhelmsallee 22, Berlin-Wilmersdorf, German) 
Cornell University Press, 124 Roberts Place, Ithaca, N. Y. Philosophical Library, Inc., 15 E. 40th St., New York 16, N. | 
Thomas Y. Crowell Co., 432 Fourth Ave., New York 16, N. Y. Pitman Publishing Corp., 2 West 45th St., New York 19, N. Y. 
Editrice L’industria Soc. r.l., Via Farneti 8, Milano, Italy. Plastic Service Guild, 233 Condor St., E. Boston 28, Mass. . 
Elsevier Publishing Co., Inc., 402. Lovett Blvd., Houston 6, Texas Plastics and Machinery Distributors, 4 Upper Chitpur Road, Post Bag 6/\ STYR 
E.T.A.S. Editrice, Via Mantegna 6, Milano, Italy. Calcutta 7, India. 
H. A. Gardner Laboratories, 4723 Elm St., Bethesda 14, Md. Ployer und Co., Aegidiengasse 5, Vienna VI, Austria. i 
Brunke Garrels, Verlagsbuchhandlung, Borgfelder Strasse 83, Hamburg 26. Reinhold Publishing Corp., 330 West 42nd St., New York 36, N.Y. Mol 
Germany. Société de Editions et Productions Publicitaires, 27 rue Lafitte, Paris IX p 
Government Printing Office, Washington 25, D. C. France. ro’ 
Karl Hanser Verlag, Leonard Eck Str. 7, Munich 27, Germany. : Société d’Etudes et de Recherches Techniques, 18-20 Place de la Madeleine “. 
Harris Research Laboratories, 1246 Taylor St., N.W., Washington 11, D. C. Paris VIII, France. 
Hermann and Co., 6 Rue de la Sorbonne, Paris, France. Society of Plastics Engineers, 34 E. Putnam Ave., Greenwich, (oD. |. . Res 
Leonard Hill, Ltd., 17 Stratford Place, London, W. 1, England. Society of the Plastics Industry, Inc., 67 W. 44th St., New Yor! 5 N. 1 
lliffe and Sons, Ltd., Dorset House, Stamford St., London S.E. 1, England Temple Press, Ltd., Bowling Green Lane, London E.C, 1, Eny n¢ 
Industrial Publishing Co., 1240 Ontario St., Cleveland 13, Ohlio. D. Van Nostrand Co., Inc., 250 Fourth Ave., New York 3, me ‘ 
Industrial Research Service, Dover, New Hampshire. | Vocational Guidance Manuals, Inc., 45 West 45th St., New Yor: $6, 
Institute of the Plastics Industry, Windsor House, Victoria St., London Western Business Publications, 274 Brannan St., San Francisc Calif 
S.W. 1, England. John Wiley and Sons, Inc., 440 Fourth Ave., New York 16, 
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Table |—Synthetic Plastics and Resin Production, Dry Basis* 
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Table I—Synthetic Plastics and Resin Production 








—— 
1953 1954 
1000 lb. 1000 lb. 
CELLULOSE PLASTICS: 

Cellulose acetate and mixed ester, total 115,094 112,396 
Sheets, under 0.003 gage 17,472 17,785 
Sheets, 0.003 gage and over 14,058 12,239 
All other sheets, rods, and tubes 5,869 5,809 
Molding and extrusion materials 77,695 76,563 

Nitrocellulose sheets, rods, and tubes 7,597 5,266 

Other cellulose plastics 6,272 5,562 

Total for all cellulose plastics 128,963 123,224 
PHENOLIC AND OTHER TAR ACID 

RESINS: 

Molding materials 224,364 177,565 

Bonding and adhesive resins for: 

Laminating (except plywood) 71,083 63,203 
Coated and bonded abrasives 13,255 10,162 
Friction materials (brake linings, 

clutch facings, etc.) 18,457 15,690 
Thermal insulation (rockwool, 

fiber glass) 20,801 34,920 
Plywood 36,075 29,779 
All other bonding and adhesive uses 17,981 13,044 

Protective coating resins, unmodified 
and modified, except by rosin 28,210 23,622 

Resins for all other uses 34,484 27,996 

Total 464,710 395,981 
UREA AND MELAMINE RESINS: 

Textile-treating and textile-coating 
resins 39,579 35,880 

Paper-treating and paper-coating 
resins 22,121 20,072 

Bonding and adhesive resins for: 

Plywood 52,453 77,396 
All other bonding and adhesive 
uses, including laminating 43,739 25,276 

Protective coating resins, straight 
and modified 30,364 27,950 

Resins for all other uses, including 
molding 69,060 66,782 

Total 257,316 253,356 
STYRENE RESINS: 

Molding materials 324,157 325,106 

Protective coating resins, straight 
and modified? 84,247 85,519 

Resins for all other uses 99,555 90,335 

Total 507,959 500,960 
ee 
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(Continued) 
1953 1954 
1000 lb. 1000 Ib. 
VINYL AND VINYL COPOLYMER RESINS 
(resin content): 
Polyvinyl chloride and copolymer resins 
(50% or more PVC) for: 
Film (under 0.010 gage) 64,076 69,943 
Sheeting (0.010 gage and over) 59,417 56,588 
Molding and extrusion 119,696 147,284 
Textile- and paper-treating and 
coating 46,247 49,546 
Flooring 21,893 34,890 
Protective coatings 22,315 23,676 
All other uses 28,035 35,148 
All other vinyl resins for: 
Adhesives 24,227 26,609 
All other uses 78,161 74,090 
Total 515,753 516,756 
ALKYD RESINS: 
For protective coatings: 
Phthalic anhydride types: 
Unmodified 286,578 256,570 
Modified 102,593 70,124 
Polybasic acid types: 
Unmodified 11,360 16,192 
Modified 9,531 5,629 
For all other uses 8,883 6,014 
Total 418,945 354,529 
ROSIN MODIFICATIONS: 
Rosin esters for protective coatings: 
Unmodified (ester gums) 39,396 38,872 
Modified (hard resins) 63,996 51,952 
All other modifications for protective 
coatings and other uses 30,666 33,813 
Total 134,058 124,637 
COUMARONE-INDENE AND PETROLEUM 
POLYMER RESINS 206,645 202,894 
MISCELLANEOUS SYNTHETIC PLASTICS 
AND RESINS*: 
Molding materials 153,568 203,922 
Protective coating resins 17,515 6,848 
Resins for all other uses 99,507 125,481 
Total 270,590 336,251 
GRAND TOTAL 2,904,939 2,808,587 





a “Dry basis” is defined as the total weight of the material, including resin, 
plasticizers, fillers, extenders, colors, and stabilizers, and excluding the weight 


of water, solvents, and other liquid diluents. ’ 
> Includes data for styrene-alkyd polyester resins. 


© Includes data for acrylic, epichlorohydrin, polyamide (nylon), polyethylene, 


silicone, and other synthetic plastics and resin materials. 
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This chart covers molding and extrusion compounds, cast resins, and $ 


tod, and tube stock. 
values for the properties in the chart are based upon maximum and minimum figures submitted by 
ber of manufacturers of each type of plastic material. Differences in these pro 
specimens may lead to erroneous conclusions in some cases if direct comparisons are attempted. 
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PHENOL-FORMALDEHYDE AND PHENOL-F! 




















































































































































































































Molding 
A.S.T.M. Pup Compounded ge 
PROPERTIES TEST Woodflour Macerated 
METHOD No end Asbestos Mica — fabric — — orsgad al 
filler oe filler filler filler < gg molding cotton flock fill 
board filler 
Molding qualities - Fair Excellent Good to fair od to fair Good Good to fair Good Fair to good |Fair to 
Compression molding temp., ° F. - 270-320 290-380 290-380 280-350 300-350 280-380 290-350 300-360 310-3 
Compres sion molding pressure, p.s. i. - 2000-5000 | 1500-5000 2000-6000 {2000-5500 1000-5000 | 2000-6500 2000-5000 | 2000-6000 | 2000-6 
Injection molding temp., ° F. - - - - = ~_ = - = = 
Injection molding pressure, p.s. iL - = - - = ~ - - = — 
Compression ratio - 2.0-2.5 2.1-4.4 2.0-14 2.1-2.7 6.1 3.5-18.0 1.53.5 2-4 2.5 
Mold shrinkage, in. per in. = 0.010-0.012 [0.004-0. 005 ‘ = 0.002-0. 009 0: 0018-0-00710,0060.010 1 6.0040 
Specific gravity D792 1, 25-1. 30 1,32-1.45 1. 52-2.0 1.75-1.92 1,75-1.95 1, 36-1. 43 1,36-1.42 1, 24-1.35 1.60-1 
Specific volume, cu. in. per Ib. D792 22.2-21.3 20.9-17.8 18, 2-13.8 15.8-14.3 15.8-14,1 20.4-19.4 20. 4-19.6 22. 3-20.5 17.3-1 
Refractive index, np D542 1,5-1,7 ~ = ~ - = = =- =. 
Tensile strength, p.s.1. D638, Dos1 || 7000-8000 | 6500-8500 |4000-6500 | 5000-7000 | 5000-10000 | 33500-0000 [4300-12000 | 4500-0000 | 3500-2 
Elongation, % D638 1.0-1.5 0.4-0.8 0.18-0.50 | 0.13-0.5 0.2 0.37-0.57 0. 3-0. 0.75-2.25 = 
Modulus of elasticity in tension, 10° °p.s.i. D638 7.5-10 8-12 10-25 30-50 ae 9-13 9-13 4.0-6.0 5.0-S 
Compressive strength, p.s.i. D695 10000-30000 [22700-36000 |15000-35000 [15000-25000 [17000-26000 |15000-30000 [16000-35000 | 15000-20000 10000-2 
Flexural strength, p.s.i. D790 12000-15000 | 8500-12000 | 7000-15000 | 8000-12000 | 10000-60000 | 8500-15000 | 7000-18500 | 7000-12000 | 6000-8 
Impact strength, ft. -Ib. per in. of notch D256 0. 20-0, 36 0.24-0. 60 0.27-3.5 0.30-0. 38 10-50 0.75-8.0 0. 5-4.5 0. 35-1.0 0.30-0 
(1/2 x 1/2 in. notched bar, Izod test) 
Hardness, Rockwell D785 | M124-M128 M100-M120 M95-M115 | M100-M110 | M95-M100 M95-M1i20 | M100-M120 MSO-M85 M5( 
“Thermal conductivity, 10°" cal. per sec. C177 3-6 4-7 8-16 10-14 = 4-7 a7 5 TS 
per sq. cm. per 1°C. per cm, 
Specific heat, cal. per °C. per gm. - 0.38-0,42 0. 35-0.40 0.28-0. 32 0.28-0.32 - 0. 30-0, 35 0. 34-0. 36 0.33 - 
Thermal expansion, 10°> per © C. D696 2.5-6.0 3.0-4.5 1,5-2.12 1.9 1.6 i4 3.0-4.5 1.5-2.1 ~ 4.0 
_Resistance to heat, ° F. (continuous)* nn 250 300-350 350-400 250-300 350-450 250 300-400 212 225 
Heat distortion temp., ° F. D648 240-260 260-340 ae — 2 600 230-300, ai 
Volume resistivity, ohm-cm. D257 10°-10" 107-10" 10° -1 10°- >10"" 7x 10° 10°°-10 10° -10 10° -1 1 
(50% relative humidity and 23° C.) 
Dielectric strength, short-time, D149 300-400 200-425 100-350 300-460 140-370 200-400 250-550 300-325 275-3 
1/8-in. thickness, volts per mil 
Dielectric strength, step-by-step, D149 250-350 100-375 75-325 250-390 120-270 150-300 200-450 225-300 225-3 
1/8-in. thickness, volts per mil 
Dielectric constant, 60 cycles D150 5-6.5 5.0-9 10-75 4.7-7.5 7.1 6.5-15 5.0-8.0 9-15 15 
Dielectric constant, 10° cycles D150 4. 5-6.0 4.4-9.3 6-60 4.4-7.0 6.9 5.5-11 5.0-8.0 -_ _ 
Dielectric constant, 10 cycles D150 4.5-5.0 4.0-7.0 5.0-7.0 4.2-5.2 6.6 4.5-7.0 4.0-7.0 5 Ss 
_Dissipation (power) factor, 60 cycles D150 0.06-0.10 0.05-0, 30 0.25-0.50 0.01-0.07 0.03 0,08-0.45 0, 04-0, 30 0.14-0.50 0.1 
Dissipation (power) factor, 10° cycles D150 0. 03-0. 08 0.04-0.20 0.25-0.50 |0.007-0.05 0.02 0.04-0, 20 0.02-0.20 - 
Dissipation (power) factor, 10° cycles D150 0.015-0,03 0.03-0, 07 0. 10-0.50 0, 005-0, 04 0.02 0.03-0, 09 0.03-0,7 0.08-0,10 0.010-C€ 
Arc resistance, sec. D495 Tracks Tracks Tracks Tracks 60 Tracks Tracks 20 ~ 20 
Water absorption, 24 hr., 1/8-in. thickness, % D570 0. 1-0. 2 0. 3-1.0 0. 10-0. 50 0. 01-0, 10 0.4-1.2 0.04-1.75 0.6-1.8 1-2 0.25-C 
Very low 
Buming rate D635 Very low Very low Nil Nil Nil Approx. nil to self- Slow Very s! 
—_ extinguishing 
Surface 
Effect of sunlight ad darkens General darkening 
slightly 
Effect of weak acids D543 None to slight depending on acid 
Effect of strong acids D543 Decomposed by oxidizing acids; reducing and organic acids none to slight effect 
Effect of weak alkalies D543 None 
to slight Slight to marked depending on alkalinity 
Effect of strong alkalies D543 Decomposes Attacked by strong alkalies unless a special alkali-resistant resin is used 
Effect of organic solvents D543 None None on bleed-proof materials 
Machining qualities - Fair to good Poor Fair to good | Good Goo 
Clarity ~ sooeeeen Opaque Opaque Opaque Opaque Opaque Opaque Opaque Opaq 








Trade names (numbers in parentheses refer 
to list of manufecturers) 


Bakelite (18), Durez (38), Durite (22), Fiberfil (42), Fiberite (43), Fiberplast (68), GE (49), Heresite (64), Indur (101), 
Kys-ite (71), Neillite (122), Plenco (94), Resinox (83), Rogers (105), Synvar PM (114), Varcum (121) 





Manufacturers (see list at bottom of chart 
for key to numbers) 














18, 103 


18,22, 38,43, 
49,64, 76,83, 
94,101,103, 

105,114,121, 





122 


18,22, 38,43, 
49,64, 76,83, 
94,103,105, 

114,121,122 





18, 22,38, 49, 
83,114 





18, 38,42,43, 
49,76,83, 
103, 105 





18,22,38,43, 
49,68,76,83, 
94,103 





71,103,105 





18, 38,49,83, 
114 
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Translucent 
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Beetle (5), 
Parswhit (92), 
Plaskon (19), 

Sylplast (113), 


e Opaque Opaque Opaque 
Catalin (26), Durez (38, Durite (22), GE (49), 
Haveg (62), Korez S (15), Lebec (75), Marblette 
(78), Nobellon (100), Plyophen (100), Resinox 


(83), Synco (110), Synvaren (114) 


Opaque 


Atlas ware (15) 
Duralon (120), 
Haveg (62) 


Opaque Opaque Opalescent 


| 
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indur (101), Insurok (103), 





Gemstone (72), 
Marblette(78), 
Syncast (110) 





Fiberite (43), Melantine (29), Melmax 
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UREA- MELAMINE-FORMALDEHYDE MOLDING C OUNDS 
FURAN FORMAL DE- 
MOL DING HYDE 
COMPOUNDS || MOLDING en” UO yy 
COMPOUND No Cellulose Flock Asbestos 
fill cellulose filler filler fill fabric filler 
; sili Alpha -_— filler suid filler (phenolic 
arg cellulose modified) 
filler ’ 
filler 
Good Excellent Good Excellent Good Good Good | io 
275-300 275-350 300-330 280-370 290-360 275-330 280-340 275-330 3 
100-500 2000-8000 2000-5000 1500-8000 1500-6000 4000-8000 1000-7000 4000-8000 4000-8000 
= 2. 2-3.0 2.0 2. 1-3. 1 2.2-2.5 4-7 2.1-2.5 5-10 5-10 
- 0.006-0.014 0,011-0.012 0.006-0.015 0. 006-0, 008 0.006-0. 007 0.005-0.007 0.003-0.004 0,004-0.005 
| 
0 1,75 1.47-1.52 | 1,48 1,47-1,52 1.45 1.50-1.55 1.70-2.00 1.5 1.5 1,9-2,0_ 
3 15.8 18, 8- 18.2 } 18.7 18, 8- 18.2 19,1 18.5-17.8 16.3-13.8 18.5 18.5 __14,4-13.8 
- 1,54-1.56 = = _ - _ - — - 
0 3000-4500 6000-13000 = "7000-13000 5000-9000 | 7000-0000 | 5500-7000 8000-9000 __| |_90 
- 0.5-1.0 - 0.6-0.9 0.6 - 0,30-0, 45 0,6-0.8 0.6 = = | 
15.8 15 - 13 11 — 16 16 16 = 5-6 : 
00 10000-13000 || 25000-35000 _|| 40000-45000 25000-43000 33500 30000-35000 30000 30000-35000 | 25000-30000 | 26000-32000 || 20000-23000 || 150 
200 6000-9000 10000-16000 _|| 11000-14000 10000-16000 9000-11500 13000 9000-11000 12000-15000 | 14000-17000 | 15000-23000 | 12000-20000 || 140 
| ~ | ,0.25-0, 35 _ 0. 24-0. 35 0. 27-0. 36 0.4-0.45 0. 28-9, 40 0.6-0.8 1,1-1.4 8,0-12.0 0.32 0. 
| E 
10 R1il0 | M115-M120 = M110-M125 M115-M125 = MiiO__| =~ M120 M115 = (M80. 
? aoe 0.4 = = = = = = = = 0.4 
_ ym } - 4.0 4.5 - 2.0-4.5 2.8 2.8 1.5 5-6 4 
265-330 170 210 210 250 250 250-400 250 250 300-400 180-190 
= = 270-280 | 298 400 266 = 265 310 375 2 a 
_ | 10° -10" | - 10°* -10°" ~ - 2.4x1 10 -10°° - 7.0x1 10°°-1 1 
| ~ | 300-400 _ 300-400 350-400 300-330 350-400 250-350 130-370 250-300 600-650 4 
oe = | 250-300 | - 250-300 250-350 = 320 200-300 - 140 400-600 
: = | __7.0-9.5 = 7.9-9.5 6.2-7.6 - 6. 4-10.2 7.6-8.6 10.5-15.5 = 3.7-3.8 F 
a JL —= | yf 0-7.5 - 7,8-9,2 6.0-7.5 bese 9.0 . 1-7.8 7,9-9,7 i P > | —_ 
- 6.4-6.9 _ 7.2-8, 2 4.7-7.0 - 6. 1-6.7 6.5-6.9 6.1-6.7 = 3,5-3.6 j 
Pee - 0,035-0,040 _ 0. 030-0.080 0.019-0.033 = 0.07-0.17 0.07-0. 11 0.10-0. 16 = 0.002 0.0 
| - »025-0.035 | - 0.015-0.036 0,013-0.034 _ 0.07 0.03-0.05 0.10-0. 16 ~_ 0.004 - 
IT = 0.028-0. 032 = 0.027-0.045 0, 032-0. 060 - 0.041-0,050 0.036 0.050-0.065 _ 0.006-0,008 |} 0.0 
WS = [ 100-150 100-145 110-180 95-135 110-150 120-140 115-125 8 180 = | 
—__{f|_0,01-0,2 | 0,4-0.8 0.3-0.5 0. 1-0.6 0. 34-0, 80 0. 16-0.3 0.08-0. 14 0.3-0.6 0.2-1.3 0.3-0.6 0.01-0.08 0. 
| Self- , 
} Slow Very low extinguishing Nil Nil Nil Nil None Very low Nil Very low 
st ane — Colors may | Slight color Slight color | Slight color Slight color Slight Color 
| fade change change change change discoloration darkens Slight Darkens 
\| None , N None None 
None to slight one n 
nt |) to alight depending on wae: = to slight to slight to slight —_ ane en's wage 
i acid 
' — 
ba | oe He » # ph so usta ce _ Decomposes Decomposes | Decomposes Decomposes | Decomposes | Decomposes Decomposes || Decomposes At 
eoaneecaiiad attacke ae 
‘ I Slight to marked] Very slight 
None depending on | None None None None ae None None None None 
attack 
alkalinity | 
——t} - 
. || one to Slight None to 
ses | slight | Decomposes | ~ Attacked Decomposes Decomposes nodal Attacked Attacked slight Slight 
| Completely || None to None on bleed- None on bleed- [None on bleed- Attacked G 
| resistant slight wane Mane wane proof colors ene proof colors proof colors mone by some re 
|| Fair to good Fair } - Fair Good Good Fair Good Good Good Seen te 
t t + excellent 
Translucent | 
ae Opaque opaque Opalescent Translucent Opaque Opaque Opaque Opaque Opaque Opaque seues ei id 
, Atlas ware (15),|| Beetle (5), Fiberite (43), Melantine (29), Mel 5), P lit P 
ae | Duration (120), || Parswhit (92), (29), mac (5), Permelite (80), Plaskon (19), Resimene(83) Cibanite (29) en) 
Ox | Haveg (62) Plaskon (19), Che 
SylIplast (113), Epis 
Lramal (60) Pyle 
114 | 15, 47, 62, 120 tn 60, 92, 5 5, 19, 29, 43, 80, 83 43, 80 29 15 
29 
| i 
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0,005-0.023 


0.45-1.7 


1,3-15x1 


Nil to slow 


Glass 
fiber 
filler 


Nil to slow 


150- 


Slow 








CELLULOSIC MOLDING COMPOUNDS AND SHEETS 


Cellulose acetate 


Cellulose 
acetate, 


Molding high acety1 


Positive and injection 0.003-0,007; 
semipositive 0.003-0.007; flash 0.008-0.010 


180-200 50-31 50-310 


Slow to self-extinguishing 


Cellulose 
acetate 
butyrate 


Molding 


Exceilent 
5- 


jection 
* 0,001-0, 005; 
compres sion 


-0-22,7 
46-1.49 


40-88 
0.7-2.0 
00-22000 _ 


~ 1800-9300 
0. 8-6. 

R30-R115 

.3-0.4 


Cellulose 
nitrate 
(pyroxylin) 


22000-35000 || 


9000-11000 || 


5.0-7.0 


R95-R1i5 || 


Very hig! 


Discolors 
become 
brittle 


None to slight| None to slight properly Slight Slight Slight Slight 


None stabilized 


———Ee _ 


None None to slight! None to slight Slight Slight Slight Slight Slight | Slight 


None 


Attacked by 
some 


None 


Slight 


resistant 
Good 


Translucent 


29),Cardolite ( 
Tec (97), 
(22),Helix 
20), Hysol (67), 
ene (97) 


15, 20, 22, 


29, 65, 67, 
69, 97 


Attacked by 
some 


None 


None 


Generally 
resis 


Good 


Transparent 


hesive(15), 
He ix(20), sol 
{672s Nureco 
tubber-modified 
epoxy)( 
Polycast 


15,20,67,90,97, 
116 


None to slight | None to slight 


None to 
marked 


Attacked by 
some 


Fair 


Opaque 


Bakelite (18), 
GE (49) 


18, 49 


Slight to 
marked 
Attacked by 


Fair 


Opaque 


Bakelite (18), 
Dow Corning 
(36), GE (49) 


18, 36, 49 


None 


Slight 


Widely soluble 


Good 


sparent 
translucent 
e 


Ethocel (35), 
Gering EC(52), 

Hercocel E(63 
Nixon E/C (89) 


9,35,52,63,89 


ompo ses 


Slight Slight Slight 


Decomposes Decomposes | Decomposes 





scomposes 


| 
4 
at 
| 
| 


Slight 


| 

| 

Slight | 
| 
err 
| 


Decomposes | Decomposes 


Decompose: 


Sligt 


Decomt 


Soluble in ketones and esters; softened or slightly soluble in alcohol; little affected 
hydrocarbons 


Good 


ransparent 
translucent 
e 


Good 
sparen 
translucent 


Good 


sparent 
translucent 


Fibestos (83), Gering CA (52), Hercocel A, W 
(63), Nixon C/A(89), Plastacele (37), 
Tenite CA (39) 


27,37,52,63, 
83, 89 


9,27, 39,42,52, 
55, 63, 83 


52, 63 


Good 


Good 
ransparent 
translucent translucent 
opaque opaque 
Fiberfil(42), |Tenite CAB 
Gering CAB (39) 
(52), Nixon 
CAB (89) 


ransparent 


3,42,50,52,89 


Excellent 
Transpare 
translucer 

opaque 
Nitron (83 
Nixon ¢ 
(89), Pyra 


27 
af) 
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CELLULOSIC MOLDING COMPOUNDS AND SHEETS 






























ANIL INE- 
F ORMALDE- EPOXY SILICONE MOL DING Cellulose acetate 
HYDE CAST COMPOUND 
pene MOL DING RESIN Cellulose 
™ RESIN acetate 
‘r butyrate 
lic : | 
ed) No filler No filler ae a 


Excellent Excellent 

















2 80-340 300-340 


3000-6000 


REP a 
005 0.001-0,003 









0.005-0,023 











Positive and injection 0.003-0,007; 
semipositive 0.003-0,007; flash 0.008-0.010 


24,8-22.2 





0-100 
01-3.5 














6800-7700 
0. 


18000 
2-10 






1,3-15x1 


600-650 


400-600 


0.002 
0.004 
0.006-0,008 


0.01-0.08 














0.001-0,00 















0.020-0.026 





250-420 220-350 150- 180-200 50-310 





0.08-0.13 












Nil to slow Nil to slow Slow Slow to self-extinguishing 










Very low Slow 


























properly Slight Slight Slight Ss 


stabilized 


None to sli 








None to s 






ns Slight Darkens 


a SS 











Slight Slight Slight Slight Ss 
























































































e None Slight 
yoses Decomposes Decomposes Attacked by Attacked by 
some some 
he None None None None None to s None to sligh None Slight Slight Slight Slight s 
| Noneto pre li 
ked Slight Slight None to Slight to i ses | Decomposes | Decomposes | Dec 
slight 8 gh None masked nadhed Slight Decomposes Decompo mp 
































Soluble in ketones and esters; softened or slightly solubie in al 


: bleed- 








ttacked 
some 
re) 


eneraily 
resistant 


Good 


Attacked 
some 


Generally 
resistant 


Good 


Attacked by 
some 


Fair 











None 





Widely s 








colors 

































Good 





Good Good 


sparen 
translucent 


Good 
sparen 
translucent 


Good 


ransparen 
translucent 


excell Fair 

























tra 






























Translucent translucent translucent 

































































— Opaque | petite di Translucent Transp arent Opaque Opaque Ss. 
|| Cibanit Alfane(15)Araldi Amphesive(15), Teni 
: dence (29) 29),Cardolite (69 re el a Bakelite (18 Bakelite (18 Ethocel (35), Fibestos (83), Gering CA (52), Hercocel A, WwW Gering CAB (39) 
epee git ate te. dified|| GE (49) Dow Corning Gering (63), Nixon C/A(89), Plastacele (37), (52), Nixon 
(20), Hysol (67), || 2P0%¥(90), Hercocel E(63),| Tenite CA (39) CAB (89) 






(36), GE (¢ 





Pylene (97) Nixon E/C 


15, 20, 22, 
29, 65, 67, 
69, 97 


Polycast (97 
1 (116 


































15,20, 67,90,97, 
116 





18, 49 18, 36, 49 9,35,52,63, 27,37,52, 63, 


83, 89 


9,27, 39,42,52, 
55, 63, 83 


52, 63 3,42,50,52,89 











one particular property. The manufacturers 
In order to facilitate communications 
of manufacturers ofeach of these chemical 





























SHEETS 
CRYLON- 








Cellulose Rs bang 
vot UBBER PROPERTIES 


Molding 


ent Excellent 
: 


age, in. per in. 





0.001-0, 005; 












8. i. 
«lb. per in. of notch 


1/2 in. notched bar, Izod test) 





conductivity, 10°* cal. per sec. 
° 


° 


° 





ca. 











0.5 x 
710 


310-350 


0-15)x1 olume resistivity, ohm-cm. 








fica eneemmemeee 













strength, short-time, 





electric strength, step-by-step, 





60 


cles 






cyc “ox 
es 
cles 
les 


wer) factor, 10 
fa 1 











+, 1/8-in. thickness, 7 






Self- 
extinguishing 














Very high Medium Medium rate 




























Discolors pe sa 
at becomes ace resistivi Discolors Effect of light 
brittle slightly decreases a 













Resistant 





rt Resistant Resistant 





Slight Effect of weak acids 














Effect of strong acids 






Attacked by 
ing ac 


Attacked by 
xidizing aci 


Attacked by 
xidizing 
















Resistant Resistant Resistant None Effect of weak alkalies 





Slight None 





















yoses | Decomposes None Resistant Resistant Resistant None Effect of strong alkalies 
























stant to 


Attack hatics.Sol.in 


some 


Resistant to Soluble in aro- by 


common sol 


soluble in alcohol; little affected ieteis 16 deeente cotvents 















some 






























































d Good Excellent Excellent - Good Fair Good Machining qualities 
arent a ‘ ce Translucent Translucent Cl 

slucent 1 ari 
~ translucen trans. — to opamee ‘ es Opaque Opaque Opaque ty 

























Tenite CAB Nitron (83), F iberfil (42), Ace (6), Parlon Ace (6), Luzerne (77), Rub- Kralastic (8 





SAB | (39) Nixon C/N ing NRW (52), Nyla+) (63) Erok(103), Stoko-hard(112), I a Ot ae ons aces roles 
“a = oenPie Sea eet Sep to list of manufecturers) 5 
9) (37) ee aceon S 

° 









Manufacturers (see list at bottom of chart 
for key to numbers) 


52,89 37, 83, 89 19, 37,42,52,96 6, 77, 103, 112 














INORGANIC MOLDED 





































































































































































































COLD MOLDED PLASTICS . MOLDING C 
A.S.T.M. Glass-bonded mica Poe 
PROPERTIES TEST 
METHOD Hea- Refractory MOL DING Fle 
refractory COMPOUND) Rigid 
(organic) (inorganic) i unf 
ompression Inj ection 
Molding qualities - Fair to good | Fair to good || Fair to geod Good Poor Excellent G 
Compression molding temp., ° F. _ - - 1 - =_ Re 
Compression molding pressure, p.s.i. = 2000-4000 1000-10000 |[ 2000-4000 = = T500-2000 | 50 
Injection molding temp., ° F. ~ - - ~ 1200 ~ 300-325. +«+«|~ + Sal 
Injection molding pressure, p.s.i. = _ _ - ~~ | 10000-20000 _ pst 15000-20000 | 800K 
Compression ratio 7 2.5 (2.0-3.0 3-4 _ = 2 2.4: 
Mold shrinkage, in. per in. = 0.010-0.017 | 0. 000-0. 010 0.000 0.000 = 0.00 £0.002 [0.02 
(varie 
plast 
Specific gravity D792 1.87-2.15 1.60-2.2 3.0 2.6-3.8 1. 18-1.20 1.33-1.43 1. 1¢ 
Specific volume, cu. in. per Ib. D792 14.8-12.9 17.3-12.7 9.1 10.5-7.4 20.8-19.4. 3 
Refractive index, an D542 = = = = 1.45-1.47 A S54) Ses 
Tensile strength, p.s.i. D638,D651 1400-3000 2200 6000-9500 6000 Up to 5000 || 6500-8600 | 150 
__Elongation, % D638 = _ - ~ = Up 
Modulus of elasticity in tension, 10° p.s.i. D638 - - 90-120 70-80 - 3. 5-4.1 SIs 
Compressive strength, p.s.i. D695 6000-15000 18000 35000-42000 23000 _ 9900-11000 90¢ 
Flexural strength, p.s.i. D790 3700-10000 2000-7500 15000-19000 13000 - 9000-14000 ; 
Impact strength, ft-lb. per in. of notch D256 0.4 0.4 —Ts 0.6-0.7 = 0.40.5 Vasie 
(1/2 x 1/2 in. notched bar, Izod test) ond a 
_Hardness, Rockwell D785 M80-M90 M75-M95 L22 K80-K105 pet - “ie 
Thermal conductivity, 10 cal. per sec. C177 - _ 12 9.5-13 _ 37 3. 
per sq cm. per 1° C. per cm. 
Specific heat, cal. per ° C. per gm. = = ~ 0.16 0. 13-0. 24 0.39 0.23 Tt 
Thermal expansion, 1075 per ° C. D696 - - = 1-1,1 "23-30 6.9-18.5 " 
Resistance to heat, ° F. (continuous)®* - 500 900-1300 600-1000 500-800 _ 120-130 1 
Heat distortion temp., ° F. D648 >400 > 400 850 700 100 130-140 | 
Volume resistivity, ohm-cm. D257 1.3 x 10" - 10'4-10'! 10'4-10'7 = 10'* 10" 
(50% relative humidity and 23° C.) 
Dielectric strength, short-time, D149 85-115 45 = - - 425 a 
1/8-in. thickness, volts per mil 
Dielectric strength, step-by-step, D149 50-75 50-80 440-600 400-500 - 375-400 2’ 
1/8-in. thickness, volts per mil 
Dielectric constant, 60 cycles D150 17-28 = 7.48-7.60 6.95-9.3 2.7-6.1 3.2-3.3 5, 
Dielectric constant, 10° cycles D150 12-18 = 7.40-7.85 6.9-9,25 = 3,1-3.2 4. 
Dielectric constant, 10° cycles D150 6.0 - 7.40-7.85 6.9-9,2 = 3.0-3,1 3 
Dissipation (power) factor, 60 cycles D150 0.20 - 0035-0. 007 0.007-0.050 || 0.025-0.070 [| 0.007-0.01 0.¢ 
Dissipation (power) factor, 10° cycles D150 _ = D.0028-0.004 | 0.0038-0.020 = 0.011-0.013 6. 
Dissipation (power) factor, 10° cycles D150 0.07 = 0.0015-0.002 | 0.0015-0,.012 - 0.018-0.019 0.¢ 
Arc resistance, sec. D495 75-200 100-500 300 250 = 60-80 ; 
_Water absorption, 24 hr., 1/8-in. thickness,7% D570 5.5-2.0 0.5-15 Nil Nil 3 0. 07-0. 10 0. 
Burning rate D635 Nil Nil Nil Nil Slow Self-ex- Bepe 
tinguishing | amo 
Darkens on Darke 
Effect of sunlight - - Nil Nil Nil None gc ag ys 
exposure expo 
Effect of weak acids D543 Slight Slight Slight Slight None None Nc 
Effect of strong acids D543 Decomposes Decomposes Decomposes | Decomposes Attacked None Bh 
Effect of weak alkalies D543 None None Slight Slight None None Ne 
Effect of strong alkalies D543 Decomposes None Decomposes | Decomposes Attacked None g.. 
Resists alcohols, ali; 
Effect of organic solvents D543 Attacked None None None Soluble and oils. Soluble in k 
by game a swells in aromat: 
Machining qualities _ Poor to fair Poor Good Good > Good 
Clarity a Opaque Opaque Opaque Opaque Transparent yy ow manent _ 
Ace Tex (6), | Aico (7), GE Mycalex (49), Mykroy (40)}| Gelva (108), ||Ace-Flex (6), Ace Ri 
Aico (7), Hemit (48), Mycalex (86), Supramica (86) || Lemac (10), |/Denflex (33), Exon (4 
Amerine (7), Kwik-Mold Polyco (23) ||Opalon (83), Pliovic | 
Garit (48), (74), Rosite 
Trade names (numbers in parentheses refer Gummon (48), | (107), Thermo- 
to list of manufacturers) Rosite(107), | plax(32) 
Tegit (48), 
Thermoplax 
(32) 
Manufacturers (see list at bottom of chart 6,7,32,48,107| 7,32,48,74, 10 40, 49, 86 10, 23, 108 9, 18, 42, 52, 98, 
for key to numbers) 








~ 





cs ce were Ahr hk ee PORES Io vp ER W ll 


(varies with 
plasticizer) 


aries with 
plasticizer) 


to 


Varies depending on type 
and amount of plasticizer 


10' 1.10!3 


5.0-9.0 5.0-9,0 


on 
amount of plasticizer 
Darkens on on 
prolonged prolonged 
intense intense 
ure 


None 


None 
to slight 


Depends on 
filler 


None 


None 
tos 


lcohols, aliphatic hydrocarbons 
Soluble in ketones and esters; 
s in aromatic hydrocarbons 


Translucent 
to opaque 


ent Transparent 
ie to opaque 


or 


3), Pliovic (59), Tygon (120), Vipla (28); Vygen (51) 


42, 52, 98, 99, 120 


VINYL CHLORIDE MOL DING 


AND SHEETS, RODS, & TUBES 


70-90 (Shore) 


on 
prolonged 
intense 
exposure 


None 


None 


None 


None 


(1-10) x 10" 


on 


prolonged 
intense 
exposure 


None 


None 


to slight 


None 


None 


and amount of plasticizer 


(4-7) x 10'4 


s on 
prolonged 
intense 

exposure 


None 


None 
to slight 


None 


None 


Resists alcohols, aliphatic hydrocarbons 
and oils. Soluble in ketones and esters; 
swells in aromatic hydrocarbons 


Excellent 


Transparent 
to opaque 


Transparent 


to opaque 


) mpacet 
}3), Exon (44), Fiberfil (42), Geon (58), Gering (52), Marvinol (88), Nixon (89), 


Translucent 


to opaque 


4, 6, 8, 9, 17, 18, 28, 33, 42, 44, 51, 52, 
59, 83, 88, 89, 98, 99, 103, 120 


4.5-6.0 


x- 
tinguishing 


Slight 


None 


resistant 


Resistant 


Resistant 


Resistant 


Translucent 
to opaque 


eon 
Gering SRW 
(52), Saran 
(generic) (35) 


17,35,52, 58, 
98 


Slight 


Attacked 


Attacked 


Resistant 


Resistant 


Attacked 
by some 


to poor 


t 
to opaque 


ormvar (108 


VINYL BUTYRAL 
MOLDING COMPOUNDS 


aries depend- 


on type 
amount of 
plasticizer 


10- 


Slow 


Slight Slight 


Slight Slight 


Slight Slight 


Slight Slight 


Slight 


esists aliphatic hydrocarbons 
most oils.Swells in ketones 
ers, and aromatic hydro- 
; dissolves in atcohols 
Good _ 


Slight 


Transparent 
to opaque 


Transparent 
to opaque 


kelite (18), Butacite ¢37), 
tvar (108), Saflex (83) 


18, 37, 83, 108 


Warsaw, Ind. 


VINYL 

RBAZOLE 
MOL DING 
COMPOUND 


GLYCER 


CAST 
RESIN 


1.5 


500-105 


| 3. 75- 
| 20000- 30% 


U.45- 


es, { M115-M 
a 

ienntiiiaien + 
| Ses) ae 


8 


nin A | 


oY Wb 5 


10' 5.10! | 


5 S.¢ 


Under 
tmospheric 
conditions 

gh water 

will be 
absorbed to 
make these 

surements 

useless 





.0004-0.00i {]” 0. 0% 
.U004-0, O01 r O 


Slow _—i| = 


None Slight 


tens or 
dissolves 


Attacked 


None 


ttacked by 
xidizing acids 


Softens or 
dissolves 

ens or 
dissolves 


None 


Soluble in 


PHTHALATE 


Extremely 
istant or 
unaffected 


aromatic and 
chlorinated 





hydrocarbons 
-——__—_—_+,-——_.— + 
Poor to good || Poor to good 


| 
+ 


Transparent 
Opaque 
to opaque 


a tt 
Elvanol (flake |} Polectron (1 
only)(37), 

Gelvatol (108),) 


Lemol (10), 


Resistoflex 
(102) 





tor ney 


LO MMe eS 




























































































































































































































































































4YL CHLORIDE MOL DING COMPOUN VINYL BUTYRAL T 
AND SHEETS, RODS, & TUBES VINYLIDENE MOLDING COMPOUNDS POLYESTER CAST F 
CHLORIDE _ 
MOL DING VINYL VINYL VINYL GLYCERYL A 
mre Flexible || COMPOUNDS || FORMAL ALCOHOL FARBAZOLE ||/PHTHALATE|) ULYL 
Rigid unfilled filled MOL DING Rigid Flexible MOL DING MOL DING CAST RESINS Rigid Flex 
™ COMPOUND unfilled OMPOUND | COMPOUND RESIN 
ones a's — 
‘cellent Good Good Excellent Good Good Good Good Fair _ - - - 
0-400 300-350 300-350 220-350 300-350 280-320 280-320 250-300 340-460 = pa « “ 
0-2000 500-2000 500-2000 250-5000 1000-10000 1000-2000 100-3000 1500 = = = ~ = 
0-400 320-385 320-385 300-400 300-400 = 250-340 - 430-600 = ~ = - 
0-40000 15000-25000 | 15000-25000 |/10000-30000 |/10000-30000 _ 15000-30000 _ - - = = - 
0-2.4 2.0-2.6 2.0-2.6 2 = = = = = ~ = = = 
j2-0.004 0,010-0.017 6.010-0,017 || 0,.005-0.025 -0015-0,003 - = - = - — ~ = 
(Varies with 
plasticizer) 
35-1.55 T.25-1.35 1.3-1.7 1.65-1.72 1.2-1.4 1.07-1.20 1.05 "1.21-1.31 1.20 1.40-1.41 || 1.30-1.40 || 1.10-1.46 | 1.01- 
).5-17.8 22.2-20.5 21.3-16,3 16.8-16.1 23.0-19.8 25.8-23.0 26.2 22.9-21.1 23.0 19. 8-19,7 20, 9-19.8 25.2-19.0 27.4- 
54-1.55 ~ a 1.60-1.63 1,50 1.48-1.49 1.47-1.49 1,49-1.53 = 1.57 1,50-1.575 1,523- 1,537- 
100-9000 7500-3500 1000-3500 || 3000-5000 || 10000-12000 || 4000-8500 500-3000 1000-5000 - 6 -—B00- 
5.0-15.0 | 200-450 200-400 Up to 250 5-20 5-60 150-450 300-600 = = = i. 40- 
2” Se _ - 0.5-0.8 3.5-6.0 3.5-4,0 _ a 3. 75-7 3.0 3.0-6.4 - 
)00-13000 | - ~ 2000-2 700 a = = - - 20000-30000 || 21000-23000 |/13000-36500 - 
(00-16000 = = 4300-6100 17000-18000 10000 Varies depend ~ 1500-6000 10000-15000 || 6000-13000 || 8500-18300 - 
y. 4-20 Varies depending on type 0.3-1.0 0. 8-1.4 0. 74-0, 82 ing on type _ _ 0.45-0.55 0.2-0.4 0,2-0.4 > 
and amount of plasticizer and amount of 
plasticizer 
90 (Shore) - - MS0-M65 M85 _ 10-100(Shore) |/10-100(Shore) = M115-M120 M95-M120 M70-M115 84-94 
rU-7.0 7.00 3.0-4.0 3.0 3.7 re o io veh = 4.8-5 4 
2-0. 28 0.3-0.5 0.3-6.5 0.32 os - rs _ 0.3 _ 0.26-0.55 = 
1. = = 19 6.4 8-22 - 7-12 5-8 5.5-6.0 5-10 5.5-10 
30-160 150-175 150-175 160-200 120-150 115 = = ~ 250 212 250 2 
40-170 = = T30-150 150-170 115-140 = ~ 210-300 175-195 140-190 140-400 8a 
10"4 (1-10) x 10"2 (4-7) x 10'4 10'4.10'* - >10'4 5 x 10'° 10'5-10"* >10'4 >4x 10'4 10'4 ; 
Under 
00-1300 800-1000 600-800 350 490 400 350 atmospheric 750-1000 - 380 380-500 250 
50-750 750-500 550-750 JOO 455 400 325 Danco gp noel me 300-350 320 280-420 i 
will be os 
3.4-3.6 - 5.0-6.0 5.0-6.0 4.5-6.0 3.7 3.61 5.60 absorbed to ~ 4-4.5 3. 45-5.0 3.0-4.36 4.4 
5.0-3.3 |  4.0-5.0 4.0-5.0 3.5-5.0 3.6 3.58 5.10 make these 3.0 4-4.5 3.35-5.0 2.8-5.2 4.5. 
2.8-3.0 |  3.5-4.5 |  3.5-4.5) 3.0-4.0 3.0 3.33 3.92 easurements 3.0 3.7-4.0 3.6-4.5 2.8-4.1 4.1. 
)12-0.02 | 0.10-0.15 0.10-0.15 || 0.03-0.45 0.013 0.007 0.115 crac = 0.003-0.004 ||0.006-0.015 _|| 0.003-0.028 | 0.026. 
109-0.017 | 0.09-0.16 0,09-0.16 || 0.06-0.075 0.019 0.0075. 0.057 ). 0004-0. 001 0. 006-0. 008 0.01 0.005-0.025 | 0.016- 
106-0.014 0.09-0.10 0.09-0,10 || 0.05-0.08 0.023 0.0065 0.061 U.0004-0,001 || 0,025-0.035 |/0.028-0.06 0.006-0.026 | 0.023 
“60-80 = = IT = =_ - _ _ = 250-270 120-250 125 1 
0.T-0.4 0.50-0.75 0.60-1.0 | <O.1 0.5-3.0 1.0-3.0 1,0-2.0 30 _up 0.1 ~ 0.03-0.44 0. 15-0.60 0.50 
elf-ex- Slow to self- |Slow to seli- || Self-ex- Slow Slow Slow Slow _ Slow 0.3 to self- |j1.1 to self- - 
guishing | extinguishing | extinguishing || tinguishing extinguishing |pxtinguishing 
rkens on Darkens on Darkens on 
rolonged rolonged rolonged | " 
ens gate wr || Slight Slight Slight Slight None Slight Yellows eas alee “i ‘aaae. . 
*xposure exposure exposure | 
‘Non | _None None | None Attacked Slight Slight 2 uted None pw None Nil N. 
uals None None Highly ’ Attacked by Attacked by || Affectedonly by|} None to Non 
— | to slight to slight || resistant saaaee ae os wanes pxidizing aci oxidizing acids oxidizing acids} considerable| consi 
| 
4 ae — 

N | None None | Resistant Resistant Slight Slight yen see None Perera None geet Bey 
mie | a None None al Resistant Resistant Slight Slight ysl - Decomposes to alight Attacked Atta 
ts alcohols ; . Resists aliphatic hydrocarbons Soluble in 

ad oil si re sity rr Ramp , Attacked and most oils.Swells in ketones, Extremely aromatic and Attacked Attacked by ketones 
d oils, Solub etones and esters; Resistant resistant or Resistant 
swells in aromatic hydrocarbons by some esters, and aromatic hydro- unaffected chlorinated by some chlorinated selves 
: ana: carbons; dissolves in atcohols fhydrocarbons 
' - } aa Good Good to poor Good - Poor to good || Poor to good Excellent Good Good Fi 
| — oan 

msparent | Transparent | Translucent Translucent || Transparent || Transparent | Transparent || Transparent Transparent || Transparent || Transparent | Tran: 

- to opaque to opaque || to opaque to opaque to opaque to opaque to opaque Cae to opaque || (90-92% light || to opaque to ¢ 
ea la i transmission 
*), Ampacet (9), Bakelite (18), |[Geon (58), || Formvar (108}] Bakelite (18), Butacite (37),  ||Elvanol (flake || Polectron (13}| Catalin (26) || Cocor (25), _||Atiac (16), Bakelite (1 
| Gering (52), Marvinol (88), Nixon (89), | Gering SRW Butvar (108), Saflex (83) only)(37), CR (30), (49), Glidpol (57), Gly 
Ws Vygen (51) \|(52), Saran Gelvatol (108), Laminac (5) |}(51), Helix (20), Hetr« 
(generic) (35) Lemol (10), Laminac (5), Marco (2 
Resistoflex Paraplex (106), Plask 
(102) Pleogen (82), Polylite 
Selectron (93), Sierra 
Stypol (104), Synvar V 
| Vibrin (88) 

18, 28, 33, 42, 44, 51, 52, 5 | 17,35,52, 58, 108 18, 37, 83, 108 10, 37, 102, 13 26 5, 25,30,65 |/5,16,18,19,20,27,49,5 
88, 89, 98, 99, 103, 120 il o8 108 65,66,82, 88,93, 100, 10 

| 109,114,118 
































UV. Columbia-So 
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‘ER CAST RESINS || POLYESTER MOLDING COMPOUNDS 


Granular 
type, 
mineral 


Putty 
type, 
mineral 

filled 


Glass 
fiber 


Flexible filler 


350-450 
300-350 


6.0-7.5 


0.023-0.06 || 0.015-0.018 | 0,032-0.040 | 0.015-0.020 
ow to se 
extinguishing 
we chalking 
wil Nil Slight effect 
Pe cnsrs tesil Nil Nil Attacked 
ht Bip Attacked Attacked Attacked 


od Attacked Decomposes Decomposes Attacked 


d by ketones and 


nated solvents Nil Nil 


No effect 


Fair Fair Fair Fair 


ent Transparent 


e 
ue to opaque Opequ 


Opaque Opaque 


, ), GE 4), Cordopreg 
pol (57), Glykon 
x (20), Hetron (66), 
5), Marco (27), 
(106), Plaskon (1 
82), Polylite (100), 
(93), Sierracin(109) 
4), Synvar V (114), 
) 


cme 


45) 


), 20,27,49,51,57, 
38,93, 100, 104, 106, 
18 


1, 14, 19, 31, 38, 45, 54, 56, 81, 84, 91, 115, 123 


DIALLYL PHTHALATE 


None 


None 


Slight 


None 


Slight 


None 


Good 


Opaque 


Synthetic 
fiber 
filled 


extin guishing 


None 


None 


Slight 


None 


Slight 


None 


Excellent 


Opaque 


,» Dapon (91), Diall (81), Formadall 
(123), Glaskyd (54), Glastic (56), Plaskon (19), Plastrong (84), Pre-Impreg 


POL YACRY- 
Lic ESTER 


extinguishing 


None None 


None Swells 


Slight Swelis 


None Swells 


Slight Swells 


Attacked 
None 
by some 


Good 


Translucent 
Opaque 
Opaque 
Diall (81) Acrylon (10), 
Hycar PA 


(58) 


Warsaw, Ind. 


10000-20000 
1,.8-2.2 
Compression 
0.002-0, 006 
Injection 


155-1 
10*5 10*4 
450-500 450-500 


350-400 350-400 


Very slight Very slight 


Practically Practically 


Affected only by 
oxidizing acids 
P ractically Practically 


Practically 


Practically | 


J 


22000-24500 | 


13500-16000 


54. Gla 





PO 
MOLDIN 


POLYMETHYL 
ALPHA-CHLORO- 
ACRYLATE | 


Cast 


Exce mn 
265-400 
1000-100 

ea ee 
325 ) 

+---- — 
10000-300 

1, 6-2 

Compressi 


6,001-G, Of 


Inject 
0,002-( 
47-1.4 1.04 
26. 4-2¢ 
52 -1,59-1 
500 
nn OS 
4-6 


27000-34000 __| 11500 


800 
0. 3-0,5 0.25 


240-250. | 


- 


extinguishing 


Very slight 


Practically _ 


_Nil 


Practically 


Slightly soluble in 


Nil 


Practically 


Nil 


Practically 


Nil 


Soluble in ketones, esters | ethylene dichloride aromat 


and aromatic hydrocerbons 


Fair to 


encatient Excell ent 


| halogenated organic 
r nts 


-— 44 


Transparent (90-92% light 
transmission) 


CO(25), Fiberfil (42), 
Gering MMRW (52), Lucite 
(37), Plexiglas (106) 


37,42, 52, 106 
119 


2,21, 25,65, 
106 








and some other 


Excellent 


Transparent 


(90-92% light 


transmission) 


Gafite (13) 













QO Columb 










METHYL METHACRYLA 
RESIN 











DIALLYL PHTHALATE POL YACRY- 


Lic ESTER 


COMPOUNDS 





POLYMETHYL 






































Glass . } 
fiber Asbestos syamnete Filled and ACRYLATE Shock 
fill filled fiber vulcanized Molding resistant 
Bey sa filled Ces _ 















Excellent 
280-320 
500-2000 


Excellent 
280-320 
500-2000 




















- 


14,6-13.8 


000-1 






mm = 
100 | 20000-25000 
}00 | 5000-30000 — 
, | —_ 










0.45-0. 50 1.5-2.5 














10*5 1 


































; | 150-400 || 380 450-500 450-500 

4 — —$_____ ++ en 

ie ae | 290 350-400 350-400 300-600 
- “F.2-6.0 * 
__| _4.5°5.0 2.4-4.5 _ 
| 4.0-4.5 

55 | 0,023-0.024 

__| 0,015-0,.020 _O.11 

40 | 0.015-0.020 0.06 0.0004-0.02 _ 
5 100-180 138 7 

















| 0,15-0, 
i f- |Slow to self- 
ing jextinguishing 
| oo 


0.1 
Slow 











~ ‘Self- 
extin guishing 


Self- 


xtinguishing 





Slow Slow 













extinguishing 

































































Surface Some 
None None None None , Yellows Yellows Yellows 
chalking Very slight Very slight Very slight slightly slightly slightly — 




















































































































































































































































































—_—_4-———— a 
| Slight effect t None None None S wells Practically Practically Practically None None None None 
t | 
| Attacked | Slight Slight Slight Swelis Affected only by Practically Attacked by | Attacked by|| Attacked by | Attacked by 
1] oxidizing acids Nil oxidizing oxidizing oxidizing oxidizing 
- 4 tt oe a 
d Attacked | None None None Swells P ractically Practically Practically None Resistant None None 
—— —_— tT t . 
ses atten ked | Slight | Slight Slight Swells Practically | Practically Practically None Fair None None 
Slightly soluble Soluble in Soluble in Soluble in Soluble in 
No effect None None None Attacked Soluble in ketones, esters || ethylene dich! aromatic and | aromatic and|| aromatic and | aromatic anc 
by some and aromatic hydrocarbons and some other chlorinated chiorinated|| chlorinated | chlorinated 
——SEE ——_—+4 — - — — : 
Fair Good — Excellent Good Fair to | 
: | 4 - enunetions Excellent Excellent Fair to good Good Fair to Good 
Transparent 
Opaque Opaque | Oseuss Translucent Opaque Transparent (90-92% light (90-92% light (oesah tae Translu (88-90% Opaque 
| Opaque transmission) transmission) to opaque ~ 

























——— © _— ; — = 
rdopreg (31), Dapon (91), Diall (81), Formadall 
ic (56), Plaskon (19), Plastrong (84), Pre-Impreg 


Diall (81) Acrylon (10), 
Hycar PA 


(58) 


Ace-Hide (6), Ampaloid (9), 
Ampcolite (15),Bakelite (18 
Campco (24), Catalin (26), 
Cerex (83), Cycolac (79), 
Darex (34), Fiberfil (42), 
Gering PSX (52), Gilco (53) 
Good-rite 50(58), Helix (20 
Marbon 8000 (79),Pliolite(5 
Plio-Tuf (59),Resiston (3), 
Riji-Tuf (6), Stokoflex (112) 
Stokolite (112), Stycast (41) 
Styco (89), Styron (35) 


3,6,9, 10, 15,17, 18, 20,24, 25, 
26,34,35,41,42,52,53, 58,59 
61,79, 81, 89,96, 112, 117 


Gafite (13) Ampacet (9), Bakelite (18), 
Catalin (26), Fiberfil (42), 
Fostarene(46), Gering PS 

(52), Koppers (73), Lustrex 


(83), Styron (35) 


CO(25), Fiberfil (42), 
Gering MMRW (52), Lucite 
(37), Plexiglas (106) 




















9,10, 18,26,35,46,52,73,83, 
85,117 


56, 81, 84, 91, 115, 123 2,21, 25,65, 
106 


37,42,52,1 
119 


97. Polymer Industries 
98, Premier Thermo-P! 


11-13 Brookside Dr., Wilmington, 75. Lebec Chemical Corp., 14066 S. Garfield Ave., Paramount, 7, National Petro-Chemicals Corp,, 120 Broadway, New 






4-21 


-1 
300-600 
300-600 


5 
2.4-4.5 


5 
| 
..0004-0.02 


0.1-0.55 
Slow 


Some 
strength 
loss 


None 


Attacked by 
oxidizing 
a 


None 


None 


| Soluble in 

aromatic and 
chlorinated 
S 


Good 


Opaque 


mpaloid (9), 
Bakelite (18), 
italin (26), 
olac (79), 
erfil (42), 

), Gilco (53), 
), Helix (20), 
), Pliolite(5 
esiston (3), 
koflex (112), 
Stycast (41), 
om (35) 


18,20,24,25, 
52,53,58,59, 
112,117 


ACRY- 
LONITRILE- 
STYRENE 
YMER 


0.006-0, 010 


Slow 


Yellows 
slightly 


None 


Attacked by 
oxidizing 
acids 


None 


None 


Soluble in ke- 
tones, esters 
some 


hydrocarbons 
Good 


Transparent 


elite (18), 
(35) 


or Industries, Inc., 
¢ Thermo-Plastic 


500-700 
500-700 


2. 2-2.3 
2. 2-2. 3 


0.0005 


Slow 


crazing 

black and 

brown 

ery 

resistant 
Slow attack 
by oxidizing 

acids 


Very 
Very 


Soluble in 
aromatic 
solvents 
a 


Good 


Translucent 
to opaque 


crazing ex 
black and 
brown 


Resistant 


by 
oxidizing 
acids 


Resistant 


Resistant 


Soluble in 
aromatic 
solvents 


Fair 


Translucent 
to opaque 


Aeroflex (12), Agilene (4), 
Alathon (37), Bakelite (18), 
Boronol (3), Dow PE (35), 
Fiberfil (42), Gering PE 
(52), Marlex (92a), 
Petrothene (87, 118), Poly- 
black (98), Poly-Eth(111), 
Resinol (3), Super Dylan 
(73), Tenite PE (39) 


3, 4, 12, 18, 35, 37, 39, 42, 
52, 73, 87, 92a, 98, 111, 118 


None 


None 


None 


None 


None 


Halogenated 
compounds 
cause slight 

swellin 


Excellent 


Transparent 
translu 


Bakelite CF 
(18), 
fluorothene 
18),Chem 
§00(117), 
iberfil (42), 


ex-C 
(102), Gering 
(52), 
-F (70) 


18,37,40, 42, 
52,102,117 


COMPOUND 


Excellent 


Opaque 


Chemelec-300 
(117), Fluoro- 


flex-T(102), 
Fluoroplast 
(117), Gering 
TRW (52), 
Polypenco-T 
(96), Teflon 
(37) 


37,40,52, 96, 
102,117 


109, Sierracin Corp., Burbank, Calif. 


Very 


Colors 
may fade 


Resistant 


ses 


Softens 


Decomposes 


Resistant 


Good 


Transparent 
to opaque 


Ameroid(11 
Galom (84) 


(inert filler) 


None 


Deteriorates 


Deteriorates 


Deteriorates 


Deteriorates 


Attacked 
by some 


Poor to good 


Opaque 


Complac (95 


PROPERTIES 


of ela 
sive s 
xural Ss Ss. 
«lb. per of note 
(1/2 x 1/2 in. notched bar, Izod test) 


in ten 
.8.i. 


Hardn Rockwell 
vity, c 
cm. 1” C. per cm. 


h Cc. 


per sec. 


c. 
+ (con ous 
ea . 
me a m-cm. 
relative humid and 23° C, 
Dielectric strength, short-time, 
1/8-in. thickness, volts per mil 
ectric strength, step-by-step, 
1/8-in. thickness, volts per mil 
ectric constan 
constan c 


Effect of sunlight 


Effect of weak acids 


Effect of strong acids 


Effect of weak alkalies 


E ffect of strong alkalies 


Effect of organic solvents 


Machining qualities 


| Clarity 





“The values reported for this property depend 
on the size and shape of the test piece and the 
molding conditions. The maximum permissible | 
service temperature will vary with the formule 
tion of the material, design of the part, and ser 
vice conditions such as amount of stressing, 
humidity, etc. Requirements for resistance to | 
heat should be considered a special problem. | 








cturers (see list at bottom of chart 
for key to numbers) 


118. U.S. Industrial Chemicals, Inc., Div. National Dis- 
tillers Products Corp., 120 Broadway, New York 5, 








ae a a ee eae Pe ON EM Se LL NT TE 


75. Lebec Chemical Corp., 14066 S. Garfield Ave., Paramount, 87, National Petro-Chemicals Corp., 120 Broadway, New = Rolyase Ieteets 
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of elas in 


ressive 








s.i. 





s.i. 
ct strength, ft.-lb. per in. of notch 
(1/2 x 1/2 in. notched bar, Izod test) 











Thermal conductivity, 1 
sq cm. 1° Cc. 
hea 


cal, per sec. 
cm. 















cal. 









Thermal 10 Cc 


Resistan 






° 









10''-10'? 












Volume resistivity, ohm-cm. 
50% relative hum and 23° C. 
Dielectric strength, short-time, 
1/8- ss 
Dielectric strength, step-by-step, 
1/8-in. thickness, volts mil 
electric const 60 
ielectric constant, 1 
ectric constan 


10'*-10'5 10'*-10'” 













































cles 
es 
cles 


















factor, 
factor, 1 
factor, 1 










Dissi 
Diss 


tion 
tion 


Burning rate 
















Darkens on 
prolonged 
intense 














prolonged 


None intense 


Nil Nil Nil 





of sunlight 

























Effect of weak acids Slight Slight Slight Slight None None None 



























None 


to slight 






Effect of strong acids Decomposes Decomposes Decomposes | Decomposes Attacked None 
































of weak alkalies None None Slight Slight None None None 





Effect 

























None 


Effect of strong alkalies Decomposes None Decomposes | Decomposes Attacked None 













esists alcohols, aliphatic h 
and oils. Soluble in ketones 
swells in aromatic hydro 


Good 















Soluble 
in many 


Attacked 
by some 






Effect of organic solvents None None None 






















Poor to fair Poor Good Good ~ 









Mechining qualities 











Transparent 
to opaque 





Transparent 
to opaque 








Clarity Opaque Opaque Opaque Opaque Transparent 






























Ace Tex ex va | 
Aico (7), Hemit (48), Mycalex (86), Supramica (86) || Lemac (10), (33), Exon (44), Fibs 
Amerine (7), Kwik-Mold Polyco (23) (83), Pliovic (59), Ty 

















Garit (48), (74), Rosite 
Trade names (numbers in parentheses refer Gummon (48), | (107), Th 
to list of manufacturers) Rosite(107), | plax(32) 
Tegit (48), 
Thermoplax 






(32) 













Manufacturers (see list at bottom of chart 6,7,32,48,107)| 7,32,48,74, 1 10, 23, 108 9, 18, 42, 52, 98, 99, 12 


for key to numbers) 






9, American Molding Powder & Chemical Corp., 703 19, Barrett Div., Allied Chemical & Dye ‘ 
LIST OF MANUFACTURERS Bedford Ave., Brooklyn 6, N.Y. St., New York 6, N.Y. - 
10. American Monomer Corp., 511 Lancaster St., Leominster, 20. Carl H. Biggs Co., Inc., 2255 Barry A 
1. Acme Resin Corp., 1401 Circle Ave., Forest Park, Ill. Mass. 64, Calif. 
2. Acryvin Corp. of America, 470 E. 99th St., Brooklyn 11, American Plastics Corp., 342 Madison Ave., New York 21. Paul Blum Co., 312-316 Larkin St., B 
36, N.Y. 17, MAF. 22. Borden Co., The, 350 Madison Ave., | 
3. Allied Resinous Products, Inc., 525 W. Adams St., 12. Anchor Plastics Co., 36-36 36th St., Long Island City 23. Borden Co., The, Chemical Div., Poly 
Conneaut, Ohio 6, N.Y. Foster St., Peabody, Mass. 
4. American Agile Corp., 5461 Dunham Rd., Maple Hgts., 13, Antara Chemicals, a Sales Div. of General Aniline & 24. Campco Div., Chicago Molded Produc 
Ohio Film Corp., 435 Hudson St., New York 14, N.Y. Normandy Ave., Chicago 35, DL 
5. American Cyanamid Co., 30 Rockefeller Plaza, New 14. Archer-Daniels-Midland Co., Chemical Products Div., 25. Cast Optics Corp., 123 Newman St., F 
York 20, N.Y. 2191 W. 110th St., Cleveland 2, Ohio 26. Catalin Corp. of America, 1 Park Ave. 
6. American Hard Rubber Co., 93 Worth St., New York 13, 15. Atlas Mineral Products Co., The, Mertztown, Pa. N.Y. 
N.Y. 16. Atlas Powder Co., Wilmington 99, Del. 27. Celanese Corp. of America, Marco Pr« 
7, American Insulator Corp., New Freedom, Pa. 17, Auburn Button Works, Inc., 48 Canoga St., Auburn, N.Y. Ferry St., Newark 5, N. J. 
8. American Lucoflex, Inc., 500 Fifth Ave., New York 36, 18, Bakelite Co., Div. of Union Carbide & Carbon Corp., 28. Chemore Corp., 21 West St., New York 


N.Y. 30 E. 42nd St., New York 17, N.Y. 29. Ciba Co., Inc., 627 Greenwich St., Ne 





micr LHeCTm ’ a * - “ah? SSeS Sn ee ee ee ee eee a aaa eo = a 
0-P lastic tillers Products Corp., 120 Broadway, New York 5, 
















) | 
20000-30000 || 2 






faries depending on type 
nd amount of plasticizer 





| 






M115-M120 









(4-7) x 10" 


~40""-10"8 





(1-10) x 10 











10'4-10"* 








Under 
atmospheric 
conditions 
water 

will be 
absorbed to 
make these 
ts 






















300-350 

























4-4.5 
. 4=4,5 
3,7-4.0 
0, 004 
0.006-0, 008 — 
| 0 O25.0.N025 


270 


5.0-9.0 5.0-9.0 4.5-6.0 





useiess 













Slow 

























































: on on on on 
prolonged prolonged prolonged prolonged ; 
intense intense intense intense Slight Slight Slight Slight None Slight Yellows 
exposure exposure exposure 







































ens or one to 




























































None None None None None 
Attacked Slight Slight ane Gl None i Slight 
None None one ttac ’ || Attacked by 
to slight ae to slight to slight resistant ae Slight Slight qihachet xidizing acids oxidizing acid: 
















—___—__---—_- + 











































































































Softens or None 
None None None None Resistant Resistant Slight Slight i ae None | to slight 
Hoae ens or 3 a Pe 
to - None None None Resistant Resistant Slight Slight einen Bi 3 Decomposs 
, aliphatic hydrocarbons Resists alcohols, aliphatic hydrocarbons A ked esists aliphatic hydrocarbons Extremely Sobuble ca Pe ee 
in ketones and esters; and oils, Soluble in ketones and esters; Resistant ttac most oils.Swells in ketones istant or *™™etic and || = Attacke 
by some esters, and aromatic hydro- chlorinated | by some 


ymatic hydrocarbons swells in aromatic hydrocarbons unaffected 


carbons; dissolves in atcohols 
Good 


ydrocarions | 

























a Poor to good |} Excellent 


Excellent 








= to poor Poor to good 





+4 














Translucent 
to opaque 


Translucent 
to opaque 





















Transparent 
to opaque 


Transparent 
to opaque 


[fransparent | Translucent 
to opaque to opaque 


Transparent Transparent 


to opaque 


Transparent 
to opaque 


Transparent 
to opaque 

























Transparent 
to opaque 










Opaque | 


to opaqué¢ 








































wed oon lectron ; a a > 4 
mn (44), Fiberfil (42), Geon (58), Gering (52), Marvinol (88), Nixon (89), Gering SRW -maeaieg Senet eisie, ations = wn ernlg ee er ah. ose 
vic (59), Tygon (120), Vipla (28); Vygen (51) (52), Saran Gelvatol (108), 

(generic) (35) Lemol (10), | 
Resistoflex 
(102) 


| 
| 
| 



















10, 37, 102, 
108 


, 98, 99, 120 4, 6, 8, 9, 17, 18, 28, 33, 42, 44, 51, 52, 18, 37, 83, 108 


59, 83, 88, 89, 98, 99, 103, 120 


17,35,52, 58, 
98 





















ical & Dye Corp., 40 Rector 30. Columbia-Southern Chemical Corp., 1 Gateway Center, 42. Fiberfil Corp., Warsaw, Ind. 54, Glasky 
Pittsburgh 22, Pa. 43. Fiberite Corp., The, 516 W. Fourth St., Winona, Minn. 55. Glassolo 
255 Barry Ave., Los Angeles 31. Cordo Chemical Corp., 34 Smith St., Norwalk, Conn 44, Firestone Plastics Co., P.O. Box 690, Pottstown, Pa. Clifton, ! 
32. Cutler-Hammer, Inc., 492 N. 12th St., Milwaukee 1, Wis. 45. Flexfirm Products, 2300 N. Chico Ave., El Monte, Calif. 56. Glastic ‘ 
arkin St., Buffalo 10, N.Y. 33. Dennis Chemical Co., 2701 Papin St., St. Louis 3, Mo. 46. Foster Grant Co., Inc., Petrochemical Div., 289 Main, 57. Glidden ‘ 
ison Ave., New York 17, N.Y. 34, Dewey & Almy Chemical Co., 62 Whittemore Ave., N., Leominster, Mass. 58. B. F. G 
il Div., Polyco Dept., 101 Cambridge 40, Mass. 47. Furane Plastics, Inc., 4516 Brazil St., Los Angeles 39, Clevelan 
Se 35. Dow Chemical Co., The, Midland, Mich. Calif. . 59. Goodyear 7 
lded Products Corp., 2717 N. 36. Dow Corning Corp., Midland, Mich. 48. Garfield Mfg, Co., 10 Midland Ave., Garfield, N. J. 1144 E. } 
5, Dl. 37. E.I. du Pont de Nemours & Co., Inc., Wilmington 98, 49, General Electric Co., Plastics Dept., 1 Plastics Ave., 60. Gordor 
~wman St., Hackensack, N. J. Del. Pittsfield, Mass. 99, Del. 
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118. U.S. Industrial Chemicals, Inc., Div. National Dis- 
tillers Products Corp., 120 Broadway, New York 5, 


N.Y. 
119. United States Plastic Products Corp., Lake & 
Whitman Aves., Metuchen, N. J. 


120. 
121, 


9, Ohio 


N.Y. 
122. 


Conn. 


Wnited Stat »s Stoneware Co., Tallmadge Ave., Akron 
Varcum Chemical Corp., Packard Rd., Niagara Falls, 


Watertown Mfg, Co., 1000 Echo Lake Rd., Watertown, 


123. Woodall Industries, Inc., 7575 E. McNichols Rd., 
Detroit 34, Mich. 


*Copyrighted 1955 by Plastics Catalogue Corp., 575 Madison Ave., New York 22, N.Y. 
All rights reserved including the right to reproduce this chart or portions thereof in any form. 
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Table 1i—Plasticizers Production in 1953-1954 
(U.S. Tariff Commission) 
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Table Ill—Production and Sale of Synthetic Resins | 935.1954 
(U.S. Tariff Commission) * 





Production 1954 





Unit 
1953 1954 value* 





1000 lb. 10001b. perlb. 








GRAND TOTAL 292,898 300,674 $0.33 
PLASTICIZERS, CYCLIC 
Total 223,810 227,618 0.31 
Phosphoric acid esters: 
Tricresyl phosphate? 22,109 23,847 0.32 
Triphenyl phosphate 7418 6426 0.36 


Phthalic anhydride esters, total 165,237 170,610 0.30 





Dibutyl phthalate 23,280 19,876 0.27 
Dicapryl phthalate 7762 5832 0.29 
Diethyl phthalate 17,584 15,999 0.25 
Dimethyl Cellosolve phthalate 2240 2098 —_ 
Dimethyl] phthalate 2508 2557 0.26 
Dioctyl phthalates, total 84,813 88,224 0.30 


Di-2-ethylhexyl phthalate 51,281 54,067 0.30 
Di-n-octyl phthalate, diiso- 


octyl phthalate, and mixtures 33,532 34,157 0.30 

Octyl decyl phthalate 8678 10,060 0.32 
All other 18,372 25,964 0.36 
All other cyclic plasticizers® 29,046 26,735 0.31 


PLASTICIZERS, ACYCLIC 

















Total 69,088 73,056 0.41 

Adipic acid esters, total 9177 7037 0.46 

Di-2-ethylhexyl adipate 3497 2710 0.43 

Diiso-octyl adipate 1511 884 0.45 

All other 4169 3443 0.48 
Lauric acid esters 113 55 0.38 
Oleic acid esters, total 7952 10,085 0.33 

Glyceryl trioleate* 3214 4054 0.27 

All other 4738 6031 0.41 
Phosphoric acid esters 8534 6122 0.44 
Sebacic acid esters, total 5701 6566 0.68 

Dibutyl sebacate 2186 1950 0.70 

Di(2-ethylhexyl) sebacate 2498 4076 0.64 

All other 1017 540 0.87 
Stearic acid esters, total 4539 6469 0.24 

Butyl stearate 2417 3647 0.21 

All other 2122 2822 0.28 
All other acyclic plasticizers® 33,072 36,722 0.39 
a Calc lated on rounded figures. 

> Includes data for material reported for use as motor-fuel additive. 

© Includes data for phosphoric acid esters, synthetic camphor, toluenesulfon- 
amides, tetrahvdrofurfuryl oleate, and other cyclic plasticizers. 

4 Includes data for material reported for use as sur ace-active agent. 

© Includes data for palmitic, citric and acetylcitric, azelaic, ricinoleic, and 
tartaric acid esters, and for butyl myristate, glyceryl and glycol esters of cer- 
tain fatty acids, glyceryl tripropionate, and complex polymeric plasticizers. 








—— 


Sales Unit value 





Year Production Quantity Value per lb, 
1000 lb. 1000 lb. 1000dollars dollars 
1954 2,827,803 2,496,597 856,493 0.34 
1953 2,776,627 2,371,980 837,536 0.35 
1952 2,333,924 2,043,880 726,924 0.36 
1951 2,431,408 2,022,726 710,861 0.35 
1950 2,150,518 1,875,604 570,917 0.30 
1949 1,491,111 1,261,337 384,468 0.30 
1948 1,480,876 1,239,531 368,476 0.30 
1947 1,251,699 1,134,739 431,314 0.38 
1946 1,025,118 965,893 339,222 0.35 
1945 © 818,020 762,440 269,049 0.35 
1944 782,352 697,328 211,342 0.30 
1943 653,938 567,833 178,191 0.31 
1942 439,999 381,522 152,551 0.40 
1941 452,171 356,221 119,480 0.34 
1940 276,814 201,100 59,368 0.30 
1939 213,028 163,297 39,011 0.24 
1938 130,359 101,828 22,872 0.22 
1937 163,030 128,093 26,263 0.21 
1936 132,913 100,980 20,648 0.20 
1935 95,133 69,940 14,613 0.21 


* These statistics are on a dry basis. Dry basis, for the purpose of this 
report, is defined as the total weight of the plastic or resin material, includin 
resin, plasticizers, extenders, fillers, coloring agents, and stabilizers, but exclud- 
ing the weight of solvents, water, and other diluents. 








Table 1V—Production of Elastomers* (Synthetic Rubbers) 
1953-1954 (U.S. Tariff Commission) 





Production 1954 
Unit 
1953 1954 value 


1000 lb. 1000 lb. _— per lb. 





Grand total 1,958,350 1,434,962 $0.29 


ELASTOMERS, CYCLIC Fi 
Polybutadiene-styrene type 











(GR-S, Buna S), total 1,414,944 973,249 24 
Produced at Government 
plants 1,413,097 966,813 23 
Produced at private 
plants 1,847 6,436 63 
ELASTOMERS, ACYCLIC 
Total 543,406 461,713 Al 
Polybutadiene-acrylonitrile 
type (N-type) 45,244 47,933 0 
Polychloroprene type 
(GR-M, Neoprene) 180,308 154,899 42 
Polyisobutylene-isoprene 
type (GR-I, Butyl) 175,923 130,116 22 
Polyvinyl type” 118,364 104,973 7 
A 


All other‘ 23,567 23,792 





a An elastomer is defined as a material which can be stretched repeated!) 
150% or more of normal length, and will return rapidly and with force to is 
approximate original state. _ 

b Includes data for polyvinyl butyral, polyvinyl alcohol, and polyviny’ 
chloride elastomers. ’ ‘2 

ec Includes data for chlorinated rubber, cyclo rubbers, polyisobut ylene, 
silicone, and Thiokol elastomers. 
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TYPE OF MA 































































































































































































1. American Collo Corp., 525-535 Oritan Ave., Ridgefield, N.j. 

2. American Latex Products, Inc., 921 Venice St., Hawthorne, Calif. 
3. Atlas Mineral Products Co., Mertztown, Pa. 
4. Colton Chemical Co., 1545 E. 18th St., Clevelend 14, Ohio 
5. Crest Chemical Industries, 72 Delevan St., Brooklyn 31, N.Y. 
6 Dennis Chemical Co., 2701 Papin St., St. Louis 3, Mo. 

7. Dow Chemical Co., The, Midland, Mich. 
8. Dow Corning Corp., Midland, Mich. 

9. Dure-Flex Co., 2043 Colorado Ave., Santa Monica, Calif. 

10. Elastomer Chemical Corp., 212 Wright St., Newark 5, N. J. 

11. Emerson and Cuming, Inc., 869 Washington St., Canton, Mass. 

12. General Tire & Rubber Co., Industriel Products Div., Merion, Ind. 
13. Great American Industries, Inc., Rubatex Div., Bedford, Va. 

14, Interchemical Corp., Finishes Div., P.O. Box 659, Newark 1, N.J. 
1S. Koppers Co,, Inc., Chemical Division, Pittsburgh 19, Pa. 


bamed Plastics Chart 


16. Lebec Chemical Corp., 14066 S. Garfield Ave., Paramount, Calif. 

17. Marblette Corp., 37-21 30th St., Long Island City 1, N.Y. 

18 Mobay Chemical Co., 1700 S. Second St., St. Louis 4, Mo. 

19. Nopco Chemical Co., First and Essex St., Harrison, N.J. 

20. Poly Resins, 11661 Wicks St., Sun Valley, Calif. 

21. Rezolin, Inc., 5736 W. 96th St., Los Angeles 45, Calif. 

22. Robinson Moulded Products, Ltd., 183 Géorge St., Toronto, 
Ontario, Canada 

23. Schwab and Frank, Inc., 2941 E. Warren St., Detroit 7, Mich. 

24. Sponge Rubber Products, Shelton, Conn. 

25. Stanley Chemical Co., E. Berlin, Conn. 


26. Strux Corp., 10 S. 13th St., Lindenhurst, L.1., N.Y. 


27. U.S. Rubber Co., Mishawaka, Ind. 
28. Watson-Standard Co., 225 Galveston Ave., Pittsburgh 30, Pa 


ISOCYANATE (POL YURE THANE) 
CELLULOSE Open cell foam; F oamed-in-place; 
TPE OF MATERIAL ACETATE soft-elastic to rigid rigid and Blexible PHBNOLIC FORMAL- POLYSTYRENE 
pete) rode || Slabs; sheets; blocks; | +.) for Liquid resin for Block and |} Beads to be ex- Sheets or molded 
Boards and system for mixing 
prisms; custom made a foaming in place shred into foam of | shapes 
Foon available {rigid clowed colt | shapes be shape 
Boards:1" x 4" Max. width: 54“ 
5 x6" ux x8"; ||*Max. ae - - we. - Py. 
x ° Thickness: 
Santed Come Rods: 1-3/8"; 2"; 
2a"; any 
Density, Ib./eu. ft. 6-8 2-26 23 | G8 |11-13| 1820] 26 3-2 08-12] 20 | 60 | 10.0 1.6 — 60 
a conductivity, 0.31 0.24 at 10 Ib./eu. ft. 0.2 - 0.25 0.46 0.18 ~ 0.21]| 0.21 |0.24 | 0.27 CE-tsa 
B.t.0./sq.ft./br./"F./in. ay eS vate ve _ 
Teosile strength, p.si. 190 320 at 10 ib. Jeu. 3 160] 275 | 450 | 1100] 290 at high density Poor || 55 | 90 | 130 | 13000 22ib/cuh. 
Compressive strength, pal 150 M40 at 10 tb. Jeu ht. TS TIS so} BO aS is | SS | & | 10a 2b. can. 
impact strength, ft.-Ib./in. 0.12 - ~ me. itt 1.7 as Poor [0.17 | 03 | 0.42 - 
Burning rate, in. /min. 4.5 - pie a oc 4 " 
: ; Dry heat: 260-275 Continuous: 212 
meets. 350 Wet heat: 212 Intermittent: 250 275 % wet sae 7 
Trade names of this type 26, Collo Alifoam (1), Fashon| Cyofoam (3), Eccofoam 1, Corfoam Colfoam (4) || Dylite (15) ; 
Foam LS. Eccofoam §] Mondur (18), Nopco Lockfoam (19), || Cosmalite (4), Spherofoam . 
eT Strax (26) (11), Isoaire ctoand nonin Kaston (20), Styrotoen 
19) Marblette (17) 
Memfacturers of this type |} 26 1, 2, 9, 11, 12, 19 3, 11, 18, 19 4, 16, 17, 20, 21 4 15 7, 11, 23 
of foam and foaming com 
pounds (See list below for 
key to sumbers) 
POLYVINYL CHLORIDE RUBBERS 
bata at Open ceil, Closed cell es NATURAL BUTADIENE- BUTADIENE 
flexible foam somi-tigid foam Plentiosl RUBBER NEOPRENE | STYRENE | ACRYLONITRILE 
orm available Flat stock in sheets | Molded to special Liquid or paste Powder Sheets Sheets Boards Sheets 
and rolis. Cored shapes 
cushions and other 
molded shapes 
1/16" to S” thick; | 36" x 54"; Foamed in place "Wcaned ta place 40” x 120"; 36" x36" and | 36° x36" 36° x36" 
andard sizes " wide 1/8" to 2" thick 3-30' at 31 F. |}320°F Cell size less}; 1/8” to 1” thick | 40" x 120°; 1/2” to 2” thick| 1/8” to 1" thick 
closed or open cell ||than 0.08 in. 1/8" to 1” thick 
Density, Ib./cu. ft. 5 and up 5-25 12-26 12] 4 16 10-20 10-30 45 10-25 
conductivity, 
p.t.u./sq.ft./he./OF,/in. 0.24-0.32 0.22-0.28 0.36 0.3 | 03 0.3 9.25-0.30 0.25-0.35 0.21 0.25-0.30 
‘easile strength, p.s.i. ~ 20-100 ~ 250-1200 er - - 15-30 20-100 0 40 
oupressive strength, p.s.i. ~ = = 100 | 200 | 3a - ~ 40 and up ps 
ct strength, ft.-Ib./in. = = o = ~ re ii = 
jarning rate, in./min. Self-extinguishing Self-extinguishing - Nonflammable - = ~ = 
jaximum service Continuous 130 
perature, OF. Intermittent 160 160 200 700 160 180 160 210 
(under compression) 
rade names of this type Aer-O-Buoy (22), Crestfoam (5), Dennis (6) Dow Corning (8) Fashon Foam(12),) Rubatex (13) Rubatex (13) Rubatex (13) 
foam and foaming Crestfoam (5 Gaifoam (13) Foamosol (28), Rubatex (13) 
ompound Elastofoam (10), Stanley (25) , 
Ensolite (27), Vynafoam (14) 
Fashon Foam P.V. 
Gaifoam (13), ™ 
Vinylaire (9) 
wfacturers of this type 5, 9,10, 12, 13,22, | 5, 13 6, 14, 25, 28 ~ 12, 13 13 13 13 
foam and com- . 
is (See list below for 
to sumbers) 
LIST OF MANUFACTURERS. 
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oad i s Bey EFFECTIVENEss¢ OF 
a 225 a TING BOND WITH, 
TYPE OF PLASTIC BASE ae > 3 . 28 
eh a . 4 3 3 % = x Ss ; 
| av= 8 SST ASS SE Re: 
BA TORR SeO acs 
1. Acrylate and methacrylate resins 
la. Ethyl acrylate SR E,K EF GGEIGFPG 1. 
O 1b. n-Butyl methacrylate SR E, H, K EFPGEIGFGG : 3 : : = 
lc. Isobutyl methacrylate SR E, H, K EF FGEIGFRFPPGGG Gc ; : 
| ~ s 
| Ty 1d. Ethy! methacrylate SR,F | Cl, E,H GFP GEIMFMGGEGy y 
@ le. Methyl methacrylate SR, F | Cl, E,H, K GPM G E/PPMPGEEFP, 
a 2. Alkyd resins SR, F | £,H,W GMP M E/GMGGEEED 
3. Animal glue sR Ww P EM GF EPPMEEED 
0 4. Asphalt H, W HH G PPpPCGeE GGGMGGrF 
| 
| 
, 5. Blood gare, 
0 Sa. Blood albumin SR w PGF F FIFPPPGGoGp ay 
Sb. Soluble dried blood SR Ww -apehHeerecat: ar ; 
Ww F E 
£ 6. Casein feo fo MUM UE. E E 3 
7. Cellulose derivatives a 
7a, Cellulose acetate SR, F ci, E, K G F E PMPGEGF "Je. I 
7b. Cellulose acetate butyrate SR, F A,+H, Cl, E,H, K F M F F E|}MPMFGEEwW 7b , 
7c. Cellulose nitrate SR E, K (+A, H) F F M E|'GFPMEEEM 1c. E 
7d, Ethyl cellulose SR, F A, E, H, K MP F E EJ FMMPMEGP 
7e. Hydroxyethyl cellulose SR, F Ww P E@GwMi- -F-GEEG 
7f. Methyl cellulose SR WwW P EM G E|MPFPMEMP 
7g. Sodium carboxymethy! cellulose SR w P EMG Fier —- ~~ —~ —~ ~~ 
8. Coumarone-indene resins Sk, F CI, E, i, Kk, W EpPpereWeEIiMmagGaa«acatrT 
9. Epoxy resins CR, R, | None needed EEEeEEVISEEEEEEEE 
M, H 
10. Furan resins (furfuryl alcohol or furfural-ketone) R A, K, Cl EEEeEE|IGPGMMEEE 
H AE Gt . 2 2 2 eee e ee ss 
_K, Cl E u E F P M P P 
11. Gum arabic sf Ww PM FPP PMEMP 
12. Hydrocarbon resins from petroleum SR, F cl, E, H, HA, W EPFM EI MGGGGGGF 
13. Isobutylene resins (polyisobutylene) SR H, HA EP FGE;|PPPPGGGP 
14. Isocyanate resins (polyurethanes) R,M Cci,H EEeEE&FE BIBEEEEEEEE 
15. Melamine resins 
15a. Melamine-formal dehyde H A,W EEeEeEEILEPPPGEEF 
15b. Melamine-urea-formaldehyde M a EEeEeE EJEPEPEEEM 
H WwW E E E|\EPEPEEEM 
16. Oleo-resins SR, R H G6 GPGGGGG 
17. Phenolic resins 
17a, Phenol-formalidehyde R A, K, W GEGGE|IMPEPMMMG 
A, K, W EEE&E B/EPEPGGGG 
H A, K, W EEEE FEIEPEPEEEG 
17b. Phenolic-elastomer SR, R Cl, K EEEE E/EGFGEEE : 17b, | 
M cl, K EEEEEIGMFFFEF 
H ci, K EEEeEEI/EEGGGEG 
17c. Phenolic-polyamide F,H A P F ME E/EEPPFPFF 17. , 
17d. Phenolic-viny! acetals M, H A, H, K EEGME/I/EEGFGEEE 174, | 
18. Polyamide resins ; GG 18, 
18a. Polyamides SR, F | Alcohols >C, EGmMGE/EE-GGE 18a, | 
18b. Polyamide-epoxy M,SR_ | None or A +K EEGEE|EEGEEEEE 18b, | 
cece niin 
ned; Cod 
* Code for bonding classification: SR = Solvent released (from solution or emulsion); F = Fused by heating; V = Vulcanized; ode fo 
R = Cured at room temperature (70-80° F.); M= Cured at moderate temperature (150-200°F.); H= Cured at elevated temperature HA = A} 
c 
(275-310° F.); CR= Chemically reacted. Code fo 
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TRADE NAMES 


MANUFACTURERS OR SUPPLIERS OF RESINS 
OR ADHESIVES 


(See list on page 848 for key to numbers) 








1. cD Cement (34), Lueite (46), Polybond (97), Upaco (114) 


=o 


ib. Bondmaster gee, cD yo em (34), on? (39), Dennis (42), 
46), , Polyco 
; re Bondmaster (102),CD Cement (34), Lucite (46), Polybond (97), 
Upaco (11 : 


1d. Acrylon (10), CD Cement (34), Fuller (54), Polybond (97), Polyco (29), 
Resyn (83), Upaco (114) 

le. Acryloid (100), Acryweld (11), Bondmaster (102), Bostik (21), CD 
Cement (34), Fuller (54), Inceloid (12), Loxite (124), Lucite (46), 
Polybond (97), Polyeo (29), Resyn (83), Rez-N- (105), Upaco (114), 







2, 17, 34, 46, 50, 77, 93, 95, 97, 114, 123 
2, 17, 29, 34, 39, 42, 46, 50, 77, 93, 95, 97, 98, 102, 123 


2, 17, 34, 46, 50, 77, 93, 95, 97, 98, 102, 114, 123 
2, 2 17, 29, 34, 50, 54, 77, 83, 93, 95, 97, 98, 100, 114, 


2, 11, 12, 17, 21, 29, 34, 46, 50, 54, 77, 78, 83, 93, 95, 
97, 98, 100, 102, 105, 114, 123, 124 





i. Aikydol (6), Fuller (54), G-E Glyptal (57), Miracle (79), Ohio (87), 
: SC ie (7! 
Ha limar DS yton (88), F ey 







n mn _ (8. par 
, Fedroflex (50), er (54), 
ol 





3. Atlastic (19), ter 
Indu-Sealz (85), Loxite Ny 


ul , e , 
24), Miracle (79), Ohio (87), Polybond (97), 
Residex (88), Transph 3M (78 


90) 


4, 6, 17, 54, 57, 77, 78, 79, 83, 87, 101, 114, 123 








"97, 102, 124 











"se. Hallmark (109) 
5b, A-M (9), Hallmark (109) 


16, 108, 109 
16 

9, 16, 109 

9, 16 











6. A-M (9), Casco (28), Fedco (50), Fuller (54), Lauxein (81), Lotol (85), 
Miracle (79), Monite (80), Paisley (88), Perfection (91), Permaweld 
95), Plyacien (99), Polybond (97 paco (114) 


4, 5, 9, 15, 17, 28, 50, 53, 54, 64, 67, 77, 79, 80, B1, 83, 
84, 87, 88, 91, 95, 97, 99, 108, 110, 114 





Bondmaster (102), CD Cement (34), Plastite (3), Polybond (97), 
Resyn (83), Tenite Acetate (48, 112), Upaco (114), Vinyligrip (4) 
CD Cement (34), Tenite Butyrate (48, 112) 

Bond (26), Bondmaster (102), Bostik (21), CD Cement (34), Cello- 
weld (95), Cellument (88), Compo (38), Dennis (42), Duco (46), 
Fuller (54), Inceloid (12), Loxite (124), Miracle (79), Ohio (87), 
Plastite (3), Polybond (97), Resyn (83), Upaco (114) 


F 7a. 


M 7b. 
M Tc. 


3, 4, 14, 34, 48, 65, 73, 77, 81, 83, 93, 95, 97, 98, 102, 
105, 112, 114, 123 

4, 34, 48, 54, 77, 93, 98, 105, 112, 114, 122, 123 

3, 4, 12, 14, 15, 21, 26, 34, 38, 42, 46, 49, 54, 65, 73, 
77, "at 81, 83, 87, 88, 93, 95, 97, 98, 102, 105, 114, 
123, 124 . 


4, te 14, ey 44, 54, 65, 77, 83, 88, 93, 95, 97, 98, 
1 


30, 77, 93, 95, 97, 114, 123 
4, 15, 26, 44, 60, 77, 83, 88, 93, 95, 97, 110, 114, 123 











46, 65 
4, 14, 15, 17, 23, 54, 64, 77, 83, 86, 90, 93, 102, 114, 
123, 124 









P 7d, CD Cement (34), Ethocel (44), Fuller (54), Inceloid (12), Polybond 
(97), Resyn (83), Spotseal (88) 

G 7e. Cellosize (30), Polybond (97) 

P 7f, Bond (26), Paisley (88), Polybond (97), Resyn (83) 

sep ae ud RO, 

F [il 5, ondmaster (102), Bunarex (90), Cumar (23), Fuller ($4), Loxite G24), 
Nevindene (86), Nevillac (86), Neville (86), Nuba (86), Paradene 
(86), Picco (90), Piccoumaron (90), Piccovar (90), Resyn (83), 

all Up 

E 9. Aiteme 19), Amphesive (19), Bakelite » Bond ing Agent 








(24), Bondmaster (102), Brushmaster (102), Carboline (31), 
Cardolite (69), CD Cement (34), Chemo Tec (97), Cordo-Bond (39), 
Cycleweld (41), Dura-lok (83), Epibond (55), Epiphen (28), Epocast 
(55), Epolec (71), Epon (107), Hysol (68), Miracle (79), Nepoxide 
(19), ye (87), Plymaster (102), Pylene (97), Styrobond (82), 

gofil 






13, 17, 18, 19, 22, 24, 26, 28, 31, 34, 41, 49, 50, 55, 
60, 68, 69, 71, 77, 78, 79, 82, 83, 87, 93, 95, 97, 
102, 107, 117, 123 








ygoweld (117), 3 78) 
10. Alkaloy (19), Alkor (19), s (19), rboline (31), Duralon (117), 


Durez (47), Fura-Tone (69), Furnane (19), Resin X (55), Synvar 
11, Fedrogum (50), Fuller (54), Hallmark (109), Polybond (97), Solubic (88), 


19, 31, 47, 55, 69, 111, 117, 119 
19, 47, 55, 69, 84, 111, 117, 119 


40, 3° ay 73, 77, 83, 88, 97, 109, 110, 114 








ac 
12, Bondmaster pp JC (19), Nebony (86), Neville (86), Panarez (89), 
Di e 


19, 64, 86, 89, 90, 93, 102, 123 








ccop 
13. Bondmaster (102), Fuller i Loxite (124), Pliastic (88), Polybond (97), 


14, 15, 54, 77, 83, 88, 95, 97, 98, 102, 114, 122, 123, 





Aer (83) Braco 1 +) 
14. Armoweld (16), dmaster (102), Carboline (31), Cyfoam (19), 


Uresive (19) 
15, 





124 
16, 19, 31, 102, 123 





1Sa. Lauxite (81), Melmac (7) 
1Sb. Lauxite (81), Melurac (7), Uformite (100) 





7, 49, 81, 91, 123 
7, 81, 91, 100, 123 
7, 81, 91, 100, 123 





16 Bondmaster (102), Pais 3M (78) 


17, 50, 52, 54, 77, 78, 88, 102 








17a. Acme (1), Amberlite (100), Amres (9), Bakelite (22), Bondmaster 
(102), Cascophen (28), Catalin (32), Cosmalite (37), Duolite (35), 


G Durez (47), Durite (28), Forasite (99), Fuller (54), Heresite (66), 
Korez (19), Lauxite (81), Loxite (124), Marblette (75), Nobellac 
G (99), Paisley (88), Plaskon (23), Plyophen (99), Schenectady (104), 


Synco (108), Synvarite (111), Tego (100), Tybon (27), Upaco (114), 
Valite (118), Vareum (119) 


4, 17, 19, 22, 23, 28, 32, 47, 49, 54, 74, 75, 77, 81, 
85, 88, 91, 95, 99, 100, 101, 102, 108, 114, 118, 
123, 124 
1, 4, 17, 22, 23, 28, 32, 47, 54, 57, 74, 75, 77, 81, 85,88, 
91, 95, 99, 100, 101, 102, 104, 108, 114, 118, 123, 124 
1,4, 9,14,17, 22, 23, 27, 28, 32, 35, 37,47, 54,57, 66, 74,75, 
77, 81, 84, 85, 88, 91, 95, 99, 100, 101, 102, 104, 108, 











G 111, 114, 118, 119, 123, 124 
, 17b. Bakelite (22), Bondmaster (102), Bostik (21), Compo (38), 4, 38, 42, 61, 71, 72, 82, 83, 93, 95, 101, 102, 108 
G Cycleweld (41), Dennis (42), Durite (28), FM (25), Fuller (54), 41, 61, 82, 93, 95 
Lauxite (81), Loxite (124), Metibond (82), Permabond (95), 14, 17, 21, 22, 25, 36, 41, 60, 61, 78, 81, 82, 85, 93, 95, 
Plastilock (60), Pliobond (61), Pliogrip (61), Plymaster (102), 97, 102, 111, 114, 123, 124 
F Polybond (97), Redux (36), Resyn (83), Upaco (114), 3M (78) 
17c, “on (6), Bondmaster (102), Cycleweld (41), Schenectady 6, 41, 93, 102, 104, 123 
E 
ae 17d, Sendenoter (208), Bostik (21), Compo (38), Cycleweld (41), 4,17, 21, 36, 38, 41, 93, 102, 104, 115 
Zz (104) 
18, 
G 
18a. Bondmaster (102), CD Cement (34), Fuller (54), Polybond (97), 17, 21, 34, 54, 59, 77, 83, 93, 96, 97, 98, 102, 114, 123 
E Resyn (83), Upaco (114) 
18b. Bondmaster (102) 59, 102 
<a ee 
* Cod 
ode for solvents: A = Alcohols; Cl = Chlorinated hydrocarbons; E= Fatty acid esters; H = Aromatic hydrocarbons; 
HA = Aliphatic hydrocarbons; K=Ketones; W = Water (solution or emulsion). 
¢c 
Code for rating: E= Excellent; G=Good; M=Moderate; F=Fair; P= Poor. 
ssue 
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iad ; ‘ RESISTANCE | EFFECTIVENESS 
¢. “< ra RATING BOND WITH. 
a z 
6 TYPE OF PLASTIC BASE ane ° 3 . oe 
Sa a . < 3 ry = & 3} 
avVv ° $28 SS SSS8 skis 
| a. bi eee Ouleseassss 
RONVARY 
1. Acrylate and methacrylate resins 
la, Ethyl acrylate SR E,K EF GG EIGF 
0 1b. n-Butyl methacrylate SR E, H, K EF P G E|GF 6 ° ° ¢ s¢ 
lc. Isobutyl methacrylate SR E, H, K BEFFGEIGFRFPGGG GG 
7] 1d. Ethyl methacrylate SR,F | Cl, E,H GFP GE|MFMGGEGcy 
le. Methyl methacrylate SR, F ci, E, H, K GPM GEIPPMPGEEF 
@ 2 
> 2. Alkyd resins SR, F E, H, W GM M GMGGEEEW 
3. Animal glue SR Ww P EM G FI/EPPMEEE> 
| ee — 
WW 4. Asphalt H, W H GPP G EIMGGGMGarT 
i 
5. Blood : 
i) 5a. Blood albumin SR w pPoFrsFrFirFPrPPGGop 
5b. Soluble dried blood SR w PG ; * 4 . > 4 2 : 4 4 : 
Ww M 
6. Casein , Ww F € 7 # F t= E p 
7. Cellulose derivatives are 
7a. Cellulose acetate SR, F Ci, BE, K PR Ok & PMPGEGF 
7b. Cellulose acetate butyrate SR, F A,*+H, Cl, E, H, K F M F F EJMPMFGEEy, 
7c. Cellulose nitrate SR E, K (+A, H) F F M E|GFPMEEEYMW 
q 
7d. Ethyl cellulose SR, F A, E, H, K M P F E E 
7e. Hydroxyethyl cellulose SR, F Ww P E @ GM 
7f. Methyl! cellulose w P EmMGE 
7g. Sodium carboxymethy! cellulose SR Ww P_E 2 G F 
8. Coumarone-indene resins SR, F Ci, ©, H, kK, W 
9. Epoxy resins gy None needed EEeEeEFEIEEEEEEEE 
M, 
10. Furan resins (furfuryl alcohol or furfural-ketone) R A, K, Cl EEEEEFEIGPGMMEEE 
H A, K, Cl EEEM™M EJ|EPGMGMEE 
CR A, K, Cl BE EMEIRFPOMPPE 
11. Gum arabic SR Ww P M FPPPMEMP 
12. Hydrocarbon resins from petroleum SR, F Cl, E, H, HA, W EPFM EIMGGGGGGF 
13. Isobutylene resins (polyisobutylene) SR H, HA EP F G E|/|PPPPGGGP 
14. Isocyanate resins (polyurethanes) R,M Ccl,H EEeEEB BIBEEEEEEE 
15. Melamine resins 
15a. Melamine-formal dehyde H A,W EEE E}\EPPPGEEF 
15b. Melamine-urea-formaldehyde M Ww EEeEE BjEPEPEEEM 
H Ww E E £E E|EP EPEEEM 
16. Oleo-resins SR, R H GGPGGGGG_ 
17. Phenolic resins 
17a. Phenol-formaldehyde R A, K, W GEGGE|MPEPMMMG 
M A, K, W EEE FE\EPEPGGGG | 
H A, K, W EEE EE E/EPEPEEEG 
\ 
17b. Phenolic-elastomer SR, R Cl, K gE 8 8 EI\EGFGEEE 17b, B 
M Cl, K EEEE E/IGMFFFEF?S 
H cl, K BE EI\EEGGGEG 
17c. Phenolic-polyamide F,H A P F ME EJEEPPFPFF 17c. A 
17d. Phenolic-vinyl acetals M, H A, H, K EEGwMEI|EEGFGE EE 17d. B 
Gee 
18. Polyamide resins ) GG 18, 
18a. Polyamides SR, F | Alcohols >C, EGwmMGE\|EE-GGE 18a, B 
18b. Polyamide-epoxy M, SR None or A +K EEGE E\EEGEEEEE 18b, B 
\_ eS 
—— 
ised; Cod 
* Code for bonding classification: SR = Solvent released (from solution or emulsion); F = Fused by heating; V = Vulcanizec, ode for 
R = Cured at room temperature (70-80° F.); M = Cured at moderate temperature (150-200° F.); H = Cured at elevated tempers ture HA = Al; 
(275-310° F.); CR = Chemically reacted. “Code for 
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TRADE NAMES 





MANUFACTURERS OR SUPPLIERS OF RESINS 
OR ADHESIVES 


(See list on page 848 for key to numbers) 





1. 
. t (34), Lucite (46), Polybond (97), Upaco (114) 
) = O ne CD Cement (34), Cordo- (39), Dennis (42), 
Lucite (46), Pol (97), Polyco (29 


ybond ) 
1c. Bondmaster (102),CD Cement (34), Lucite (46), Pelybond (97), 
114 ‘ 
id. pyar. ry CD Cement (34), Fuller (54), Polybond (97), Polyco (29), 
Bondmaster (102), Bostik (21), CD 


Resyn (83), Upaco (114) 
* id (11), 
le. Acryloid (100), Acryweld (11) wiakte Sty a x46), 
), Resyn (83), Rez-N-Bond (105), Upaco (114) 







e 17, 34, 46, 50, 77, 93, 95, 97, 114, 123 


17, 29, 34, 39, 42, 46, 50, 77, 93, 95, 97, 98, 102, 123 
2, 17, 34, 46, 50, 77, 93, 95, 97, 98, 102, 114, 123 

2, is 17, 29, 34, 50, 54, 77, 83, 93, 95, 97, 98, 100, 114, 
2, 11, 12, 17, 21, 29, 34, 46, 50, 54, 77, 78, 83, 93, 95, 
97, 98, 100, 102, 105, 114, 123, 124 








Cement (34), Fuller (54), Inceloid (1 
Polybond (97), Polyco 
Giyptal (57), Miracle (79), Ohio (87), 
(7 






—Rikydo! (6), Fuller (94), G- 


) = yton (88), F ey (8! 


aller 
Hixo (! 


at +f 
, Fedroflex (50), 
Pol (S$ ) Pe ts ah . 
~ Atiastic (19), Bondmaster (102), oC 4 ntkote , Fuller 
Indu-Sealz (85), Loxite (124), Miracle (79), Ohio (87), Polybond (97), 
Residex (88), Transphalt (90), 3M 


bond 





4, 6, 17, 54, 37, 77, 78, 79, 83, 87, 101, 114, 123 








’ Ld Ld 
97, 102, 124 








sa. Hallmark (109) 
Sb. A-M (9), Hallmark (109) 


16, 108, 109 
16 

9, 16, 109 
9,1 








—_—_———— 


~ A-M (9), Casco (28), Fedeo (50), Fuller (54), Lauxein (81), Lotol (85), 
Miracle (79), Monite (80), Paisley (88), Perfection (91), Permaweld 
95), Plyacien Polybond (97 paco (114 





4, 5, 9, 15, 17, 28, 50, 53, 54, 64, 67, 77, 79, 80, 81, 83, 
84, 87, 88, 91, 95, 97, 99, 108, 110, 114 












Bondmaster (102), CD Cement (34), Plastite (3), Polybond (97), 
Resyn (83), Tenite Acetate (48, 112), Upaco (114), Vinyligrip (4) 
CD Cement (34), Tenite Butyrate ( 2 


t 7a. 
7b. 


’ 


1 
Bond (26), Bondmaster (102), Bostik (21), CD Cement (34), Cello- 


A 7c. 
weld (95), Cellument (88), Compo (38), Dennis (42), Duco (46), 
Fuller (54), Inceloid (12), Loxite (124), Miracle (79), Ohio (87), 
Plastite (3), Pol (97), Resyn (83), Upaco (114) 
, 7d. CD Cement (34), Ethocel (44), Fuller (54), Inceloid (12), Polybond 
(97), Resyn (83), Spotseal (88) 
7e. Cellosize (30), Polybond (97) 
7f. Bond (26), Paisley (88), Polybond (97), Resyn (83) 
7. — 


3, 4, 14, 34, 48, 65, 73, 77, 81, 83, 93, 95, 97, 98, 102, 
105, 112, 114, 123 

4, 34, 48, 54, 77, 93, 98, 105, 112, 114, 122, 123 

3, 4, 12, 14, 15, 21, 26, 34, 38, 42, 46, 49, 54, 65, 73, 
77, "7 81, 83, 87, 88, 93, 95, 97, 98, 102, 105, 114, 
123, 124 


4, 12, 14, 15, 34, 44, 54, 65, 77, 83, 88, 93, 95, 97, 98, 
110, 114, 123 

30, 77, 93, 95, 97, 114, 123 

4, 15, 26, 44, 60, 77, 83, 88, 93, 95, 97, 110, 114, 123 













- Bondmaster (102), Bunarex (90), Cumar (23), Fuller (54), Loxite (124), 
Nevindene (86), Nevillac (86), Neville (86), Nuba (86), Paradene 
(86), Picco (90), Piccoumaron (90), Piccovar (90), Resyn (83), 

Upaco 


46, 65 
4, 14, 15, 17, 23, 54, 64, 77, 83, 86, 90, 93, 102, 114, 
123, 124 









. Alfane (19), Amphesive a: lite » Bond (26), Bonding Agent 
(24), Bondmaster (102), Brushmaster (102), Carboline (31), 
Cardolite (69), CD Cement (34), Chemo Tec (97), Cordo-Bond (39), 
Cycleweld (41), Dura-lok (83), Epibond (55), Epiphen (28), Epocast 
(55), Epolac (71), Epon (107), Hysol (68), Miracle (79), Nepoxide 

02), Pylene (97), Styrobond (82) 
ygoweld (117), 3M (78) 








Plymaster 





(19), Ohio (87), 
Tygofil (1 


13, 17, 18, 19, 22, 24, 26, 28, 31, 34, 41, 49, 50, 55, 
60, 68, 69, 71, 77, 78, 79, 82, 83, 87, 93, 95, 97, 
102, 107, 117, 123 













































; . Alkaloy (19), Alkor (19), Atlas (19), Carboline (31), Duralon (117), 19, 31, 47, 55, 69, 111, 117, 119 
; Durez (47), Fura-Tone (69), Furnane (19), Resin X (55), Synvar 19, 47, 55, 69, 84, 111, 117, 119 
—s cum : 
‘ . Fedrogum (50), Fuller (54), Hallmark (109), Polybond (97), Solubic (88), 4g. i. 4 73, 77, 83, 88, 97, 109, 110, 114 
ne Upaco (114) wy i 
J 12, Bondmaster (102), JC (19), Nebony (86), Neville (86), Panarez (89), 19, 64, 86, 89, 90, 93, 102, 123 
— Piccopale (90) az 
F . Bondmaster (102), Fuller (54), Loxite (124), Pliastic (88), Polybond (97), | 14, 15, 54, 77, 83, 88, 95, 97, 98, 102, 114, 122, 123, 
7 Resyn (83), pase (114) 124 
14. Armoweld (16), dmaster (102), Carboline (31), Cyfoam (19), 16, 19, 31, 102, 123 
— 3 Uresive (19) 
, 15a. Lauxite (81), Melmac (7) 7, 49, 81, 91, 123 
: 15b. Lauxite (81), Melurac (7), Uformite (100) 7, 81, 91, 100, 123 
a 7, 81, 91, 100, 123 
+ At. Bondmaster (10 Pais1i 3M (78) 17, 50, 52, 54, 77, 78, 88, 102 
s 17a, Acme (1), Amberlite (100), Amres (9), Bakelite (22), Bondmaster 4, 17, 19, 22, 23, 28, 32, 47, 49, 54, 74, 75, 77, 81, 
(102), Cascophen (28), Catalin (32), Cosmalite (37), Duolite (35), 85, 88, 91, 95, 99, 100, 101, 102, 108, 114, 118, 
5 Durez (47), Durite (28), Forasite (99), Fuller (54), Heresite (66), 123, 124 
Korez (19), Lauxite (81), Loxite (124), Marblette (75), Nobellac 1, 4, 17, 22, 23, 28, 32, 47, 54, 57, 74, 75, 77, 81, 85,88, 
4 (99), Paisley (88), Plaskon (23), Plyophen (99), Schenectady (104), 91, 95, 99, 100, 101, 102, 104, 108, 114, 118, 123, 124 
Synco (108), Synvarite (111), Tego (100), Tybon (27), Upaco (114), 1,4, 9,14,17, 22, 23, 27, 28, 32, 35, 37,47, 54,57, 66, 74, 75, 
Valite (118), Varcum (119) 77, 81, 84, 85, 88, 91, 95, 99, 100, 101, 102, 104, 108, 
G 111, 114, 118, 119, 123, 124 
; 17b, Bakelite (22), Bondmaster (102), Bostik (21), Compo (38), 4, 38, 42, 61, 71, 72, 82, 83, 93, 95, 101, 102, 108 
G Cycleweld (41), Dennis (42), Durite (28), FM (25), Fuller (54), 41, 61, 82, 93, 95 
Lauxite (81), Loxite (124), Metibond (82), Permabond (95), 14, 17, 21, 22, 25, 36, 41, 60, 61, 78, 81, 82, 85, 93, 95, 
Plastilock (60), Pliobond (61), Pliogrip (61), Plymaster (102), 97, 102, 111, 114, 123, 124 
F Polybond (97), Redux (36), Resyn (83), Upaco (114), 3M (78) 
17, “nea” (6), Bondmaster (102), Cycleweld (41), Schenectady 6, 41, 93, 102, 104, 123 
E 
e 17d, a (102), Bostik (21), Compo (38), Cycleweld (41), 4, 17, 22, 36, 38, 41, 93, 102, 104, 115 
E ozite Red 6), § dy (104) 
18. Kecur -s1eTi . 
G 
188. Bondmaster (102), CD Cement (34), Fuller (54), Polybond (97), 17, 21, 34, 54, 59, 77, 83, 93, 96, 97, 98, 102, 114, 123 
E Resyn (83), Upaco (114) 
18b. Bondmaster (102) 59, 102 
—_ ee EE ee 
bo 
ode for solvents: A = Alcohols; Cl = Chlorinated hydrocarbons; E = Fatty acid esters; H = Aromatic hydrocarbons; 
HA = Aliphatic hydrocarbons; K= Ketones; W = Water (solution or emulsion). 
c 
Code for rating: E = Excellent; G=Good; M=Moderate; F=Fair; P= Poor. 
sue 
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a 2 RESISTANCE | EFFECTIVENESS o5- 
o.% RATING BOND with, °° 
TYPE OF PLASTIC BASE oQK > $ - oe 
Su 2 : $222.33 
on uw a $ 2 3 3 3 3 8 Sats 
of v Fes 
Bn BO PRPBPEONAG 
ee, 
19. — resins 
a. Polyesters (unsaturated) HE A, E, H, K G E M M EI ME 
19b. Polyester-elastomer H, R None needed E EM E| EF M 6 : E 4 : 
20. Resorcinol resins ioc) a 
20a. Res orcinol-formaldehyde A, K,W E E EPEpP EG 
M A, K,W EEE E}EPEPE EG 
20b. Resorcinol-furfural R A,W EEEeEEVEPEPGEEF 
20c. Resorcinol-phenol-formaldehyde R A, K, W EEEeEEVEPEPEEEG 
M A, K,W EEEEEV-EPEPEEEG 
20d. Resorcinol-polyamide R A,W EEEE EV;EFEFEEEw.W 
ae Resorcinol-urea M Ww GEG GEIGPGPEEEyW 
° bbers 
21a. Natural rubber SR Cl, H, HA, W G F F G EJ} FMGGGGGrFrF 
Vv Cl, H, HA, W GMM GE FFEGGGEF 
21b. Reclaimed rubber SR Cl, H, HA, W E F F G EJGGG 
Vv ci, H,W G G E|G G 
21c. Chlorinated rubber SR, F E,H,K M P M M E]|M MM 
21d. Cyclized rubber SR,F | Cl,H E F F M E|FME 
2le. Butadiene-acrylonitrile rubber SR, F Cl, H, K, W G E G E E 
Vv Cl, H, K G E GM EIGEG 
21f. Butadiene-styrene rubber SR, V Cl, H,HA,K, W G F M M E|GMG 
21g. Butyl rubber SR H, W G G M GI|FMG 
Vv H F GM F 
21h. Neoprene rubber (polychloroprene) SR Cl, E, H, HA, K,W | E G G EEE 
Vv Cl, E, H, K EGEGE|IEGE 
211i. Polysulfides (Thiokol) SR ci, H, W M M M M E|[M F M F M M M P 
peaatamn HHT Vv 
t cone polymers 
23a. Silicone resins H H, K EF EB G Gj-G - 
id ies ae 
24. Sodium silicate M Ye W 
25. Soybean glue Ww PM PPFFGMP 
26. Starch and dextrin sR Ww P M F F P|F P P P MMM P 
27. Styrene resins (polystyrene) SR, F Cl, E, H, K, W EMMGE;GDM 
28. Terpene resins SR, F Ci, E, H, HA, W E F M E G 
29. Urea resins 
29a. Urea-formaidehyde w E EPP 
Ww G EM E E P P 
29b. Urea-furfural-forma!dehy de R Ww G E M E E|{E P P 

















"Code for bonding classification: 
R = Cured at room temperature (70-80°F.); 
(275-310°F.); 


CR = Chemically reacted. 


SR = Solvent released (from solution or emulsion); 
M = Cured at moderate temperature (1 $0-200°F.); 


F = Fused by heating; 
H = Cured at elevated temperature 


V = Vulcanized; 


21b. 


2l1c. 


21d, 
2l1e. 


21f. 


21g. 


21h, 











TRADE NAMES 


MANUFACTURERS OR SUPPLIERS OF RESINS 
OR ADHESIVES 


(See list on page 848 for key to numbers) 





—_—_ 


19. 
19a. Bonding Agent (24), Bondmaster (102) 
19), Atlac qo *Carboline <3), Marco Resin (33) ex 
19b. Ampreg (19) ac ( a eptes 


4, 10, 24, 33, 50, 102 
2, 10, 19, 20, 23, 31, 33, 94, 100, 111 





100), Plaskon (23 SynvarV 
100), Amres Bakelite (22), Bostik ), Ca 
‘20e. Ambortiee Cierts2), OD (34), Cordo-Bond (39); Durex (4), 
Durite a ae vay Ry BF (85), Konite (1 Sate wont 4 (70), 
, esinox , 
Schenectady ; Y104), Synco hues. tpevanes oven (111) 


20c. Amres or Bakelite (22), Cas en (28), Catalin (32), Durez (47), 
Lauxite (81), Penacolite (70), Resinox (81), Resorsabond (70), 


Synvarite (111) 
20d. Bondmaster (102), Penacolite (70) 
Plaskon (23 


, Casco-Resin (28 varol (111), Uformite (100) 


20b. Durite (28 


9, 14, 21, my 32, 34, 47, 70, 81, 91, 95, 99, 100, 


9, 14, 22, 28, 32, 34, 47, 70, 81, 85, 91, 95, 99, 100, 
104, 108, 111, 123, 124 


4, o 4, 22, 28, 32, 47, 70, 81, 91, 95, 108, 115, 123 
9, 14, 22, 28, 32, 47, 70, 81, 84, 91, 95, 111, 123 


70, 102 
23, 28, 91, 100, 108, 111 





- 21a. Adco (4), Adrub (4), Anodex (60), Baytex (113), Bond (26), 
Bondmaster (102), Bondrite (113), Bostik (21), Brushmaster (102), 
Casco (28), mpo (38), Darex (43), Dennis (42}, Fedrobond 
(50), Fuller (54), ). Inceloid (12), 1 (85), ei (124), Miracle 
(79), Ohio nk Permaweld (95), Plastite ( tic 
Pliotex (77 olybond (97), Resyn (83), 
Treadmaster (1 one 


sees (101), Thixon (64), 
paco (114), Vultex (58), 3M (78) 

21b. adios (4), Bondmaster (102), Bostik (21), Casco (28), Cycleweld 
(41), Dispersite (85), Fuller (54), Indu-Sealz (85), Loxite (124), 
Miracle (79), Ohio (87), Permaweld (95), Plastikon (60), 
Plastite (3), Pliastic (88), Pliotex (77), ern (97), Resyn (83), 
Rubbatex (101), Thixon (64), Upaco (114), 3 

21c. Bondmaster (102), Bostik (21), Carboline (31), wey Cement (34), 
Miracle (79), Ohio (87), Parion (65), Permaweld (95), Plastite 
(3), Pliastic (88), Polybond (97), Upaco (114), Zerok (19), 
3M (78) 

21d. Bondmaster (102), Bostik (21), Fuller (54), Permaweld (95), 
Pliastic (88), Polybond (97), Reanite (117), Vulcalock (60) 

2le. Anodex (60), Bond (26), Bondmaster (102), Bostik (21), 
Brushmaster (102), Carboline (31), nee G (38), Fuller (54), 
Loxite (124), Miracle (79), Nitrex (85), Ohio (87), Permaweld (95), 
Plastilock (60), Plastite (3), Pliastic (88), Pliobond (61), 
Pliogrip (61), Polybond (97), Polyco Ny 2 ae 83), 
Rubbagrip (101), Thixon (64), Tweezle (26), T 
Ubabond (113), Upaco (114), 3M (78) 

21f. Adprene (4), Anodox (60), Baytex (113), Bondmaster (102), Bostik 
(21), Casco (28), Cycleweld (41), Fedrobond (50), Fuller (54), 
Kralastic (85), Loxite (124), Miracle (79), Ohio (87), Permaweld 
(95), Plastite (3), Pliastic (88), Pliogrip (61), Pliotex (77), 
Polybond (97), Polyco (29), yy (83), Rubbatex (101), Ubapol 
(113), Upaco (114), Zerok (19), 3M (78 

2ig. Bondmaster (102), Bostik (21), Diepeotwe (e 5), Fuller (54), 
Inceloid (12), Loxite (124), Miracle (79), Ohio (87), Permaweld (95), 
Plastite (3), Pliastic (88), Polybond (97), Resyn (83), Thixon (64), 
Upaco (114), 3M (78) 

21h. Adweld (4), Ampkote (19), Anodex (60), Baytex @ 13), Bondmaster 
(102), Bostik (21), Carboline (31), Casco (28), C 
Cycleweld (41), Darex (43), Dennis (42), 
(46), Fedrobond (50), Fuller (54), Lotol (85), Loxite (124), 
Miracle (79), Neelium (19), Neobon (19), geo (4), Ohio (87), 
Permaweld (95), Plastite (3), Pliastic (88), liobond (61), 
Pliotex (77), Polybond (97), Resyn (83), sare (101), Stix (4), 
Thixon (64), Ubagrip (113), Upaco (114), U-Sement (116), 


(117), 


3, 4, 12, 14, 15, 17, 21, 26, 28, 38, 42, 43, 49, 50, 51, 
53, 54, 58, 60, 64, 71, 77, 78, 79, 83, 84, 85, 87, 88, 
95, 97, 101, 102, 103, 113, 114, 123, 124 

3, 4, 13, 14, is, 21, 38, 42, 43, 50, 51, 54, 58, 60, 
ooh 7s 84, 85, 88, 95, 97, 101, io2, 113, 114, 


3, 4, 14, 17, 21, 28, 41, 54, 60, 64, 77, 78, 79, 83, 85, 
87, 88, 9S, 97, 101, 102, 110, 114, 116, 123, 124 

3, 4, 13, 14, 21,54,60,64,79,83,85,88, 95, 97, 101, 
102, 110, 114, 116, 123, 124 


3, 4, 14, 17, 19, 21, 31, 34, 50, 60, 65, 71, 77, 78, 79, 
83, 88, 93, 95, 97, 98, 102, 113, 114, 123 


4, by ag 60, 88, 93, 95, 97, 98, 102, 113, 114, 
’ 

3, 4, 13, 14, 17, 21, 26, 29, 31, 38, 46, 50, 54, 58, 60, 
61, 64, 77, 78, 79, 83, 85, 87, 88, 93, 95, 97, 98, 
101, 102, 103, 113, 114, 116, 117, 123, 124 

3, 4, 13, 14, 17, 21, 29, 31, 38, 50, 51, 54, 60, 64, 71, 
79, 83, 8S, 88, 93, 95, 97, 98, 101, 102, 113, 114, 
116, 123, 124 


3, 4, 14, 17, 19, 21, 28, 29, 41, 49, 50, 51, 54, 58, 60, 
61, 71, 77, 78, 79, 83, 85, 87, 88, 93, 95, 97, 98, 
101, 102, 103, 110, 113, 114, 116, 122, 123, 124 


3, 4, 12, 14, 17, 21, 54, 60, 64, 71, 77, 78, 79, 83, 85, 
7, 88, 93, 95, 97, 98, 102, 114, 116, 123, 124 

3, 4, 13, 14, 21, 54, 60, 64, 77, 79, 83, 85, 88, 93, 95, 
97, 98, 102, 116, 123 

3, 4, 13, 14, 17, 19, 21, 28, 31, 38, 41, 42, 43, 46, 50, 
51, 54, 58, 60, 61, 64, 71, 73, 77, 78, 79, 83, 85, 87, 
88, 93, 95, 97, 101, 102, 103, 113, 114, 116, 123, 124 

3, 4, 13, 14, 15, 19, 21, 31, 38, 42, 43, 46, 50, 51, 
54, 60, 61, 64, 77, 79, 83, 85, 88, 93, 95, 97, 
101, 102, 114, 116, 123, 124 


3M (78) 
211. Bondmaster (102), Casco (28), Permaweld (95), Polybond (97), 19, 21, 28, 78, 83, 95, 97, 102 
Thioment (1 7 17. 1S. 21, 78, 95, 97, 102 





14, 77, 97, 114, 121, CL 





"23a. Dow pyre Eo (45), Plastite ~., ° M (78) 
Pol 





3, 45, 57, 78 





45, 57, 93, 97 
19, 50, 77, 88, 92, 97 








» Argo Polyose ° -Tite , Case , Corox ; 
Darex (43), Fedex (50), Fuller (54), Hallmark (109), Loxite (124), 


27. Ampcolite (19), Bakelite (2 ), Bon ter , Cate , 
CD Cement (34), Fuller (54), Inceloid (12), Koppers (70), 
Piccolastic (90), voy 7 (2%). Polyweld (11), Rez-N-Glue (105), 
114 78 


> ’ ’ UJ , , 
"169, 110, 114, 122, 124 











, 28, 50, 81, 88, 97, 114 
0, 34, 73, 77, 83, 38, oT, 57, 





’ , , ’ ’ ’ ’ 29, 32, 4, ’ 0, 4, 4, ’ 
77, 78, 81, 83, 90, 95, 98, 101, 102, 105, 113, 114, 123 





Ubatol 
H S e , »chenectady (104) 


64, 83, 90, 93, 102, 104, 123, 124 





FF nastor ( 0 
29a. Amres (9), Bakelite (22), Cascamite (28), Casco-Resin (28), 
Catalin (32), Cellument (80), Fuller (54), Griptite (4), Holdbest 
(67), Lauxite (81), Permaweld (95), Plaskon (23), Plyamine (99), 
Polybond (97), Residex (88), Synco (108), Synvarol i 
Uformite (100), Urac (7), Uraform (95), Weldwood (115 
29b. Casco-Resin (28), Plaskon (23), Urac (7) 





4, 7,9, 22, 23, 28, 32, 53, 54, 67, 73, 77, 80, 81, 84, 
88, 91, 95, 97, 99, , 108, 114, 115, 123 

4, 7, 9, 13, 22, 23, 28, 32, 54, 67, 73, 80, 81, 84, 88, 
91, 95, 97, 99, 100, 108, 109, 111, 114, 123 


7, 23, 28, 84, 108 








b 

Code for solvents: A= Alcohols; 
HA = Aliphatic hydrocarbons; 
c 

Code for rating: 


Cl = Chlorinated hydrocarbons; 
K = Ketones; 


E= Excellent; G=Good; M=Moderate; F = Fai; 





E= Fatty acid esters; 
W = Water (solution or emulsion). 


H = Aromatic hydrocarbons; 


P = Poor. 
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RESISTANCE | EFFECTIVENESS of i 
ie 2 RATING BOND WITH: 
z3° 5 Bicice 
TYPE OF PLASTIC BASE Z<< wi 3 - 
gue 3 lgisz ble gigiid! 
© re) $328 SPREE 
Batok Peogces 
30, Vinyl resins 
30a. Vinyl acetal SR, F A, E, H GMFGE|IGEWMEEEEG be 
30b. Vinyl acetate or vinyl alcohol-acetate SR, F A, Cl, E,H, K,W MMMM™MEI|EEPEEEEE 30b 
30c. Vinyl acetate copolymer SR A,C1,E,H,K,WA |G M MM EG GFGGG6Go6& 30 
30d. Vinyl alcohol SR A,W PEGSMBiMPPPGEGS 30d 
30e. Vinyl alkyl ether SR, F A, Cl, E,H, K,W Oo »? 2 2 8:49 82 PF FF PaAGr 30e 
30f. Vinyl butyral SR, F A MMMMWEITE BEGEEEEE 30f 
30g. Vinyl chloride SR, F E, W G MF MEtIUMGGGE G 30g. 
30h. Vinyl! chloride-acetate copolymer SR, F E,K EGGQoGQGbETISGGMGREEEG 30h. 
301i. Vinyl pyrrolidone SR, H A, C1,E,H,K,W P P GGGiI{MMGEEeEeEE 30i. 
30j. Vinylidene chloride copolymer SR, F E, K, W BGrFGqGBaiting&t&agRekeEeeE.S 30}. 
31. Waxes, modified F H E P_ EE 1. Dar 
32. Zein CR, H A, W MG G F 32. Arg 
: SR A, W yr Fs. @. 6G Ff PP ee GiG iF 
"Code for bonding classification: SR = Solvent released (from solution or emulsion); = Fused by heating; V = Vulcanized; Code 
R = Cured at room temperature (70-80 F.); M= Cured at moderate temperature (150-200 F.); H= Cured at elevated temperature HA=A 
(275-310 F.); CR = Chemically reacted, “code 
LIST OF MANUFACTURERS AND SUPPLIERS* 
1. Acme Resin Corp., 1401 Circle Ave., Forest Park, Ill. (A) 34. Chemical Development Corp., Danvers, Mass. (A) 69. Irvin 
2. Acryvin Corp. of America, 470 E. 99th St., Brooklyn 36, N.Y.(A) 35. Chemical Process Co., 901 Spring St., Redwood City, Calif. (R) Mai 
3. Adhesive Plastite Mastic Co., 14 W. Hubbard St., Chicago 10, 36. Ciba Co., Inc., 627 Greenwich St., New York 14, N.Y. (R) 70. Kopy 
Ill. (RA) 37. Colton Chemical Co., 1545 E. 18th St., Cleveland 14, Ohio (R) 71. Laws 
4. Adhesive Products Corp., 1660 Boone Ave., New York 60, N.Y. 38. Compo Chemical Co., Inc., 156 Causeway Ct., Boston 14, Mass.(A) Lai 
(RA) 39. Cordo Chemical Co., 34 Smith St., Norwalk, Conn. (A) 72. Lebe 
5. Adhesive Products Inc., 520 E. Shore Highway, Albany 6, 40. Corn Products Sales Co., Chemical Div., 17 Battery Place, New Cal 
Calif. (A) York 4, N.Y. (A) 73. Le P 
6. Alkydol Laboratories, Inc., 3242 S. 50th Ave., Cicero 50, Ill. (RA) 41. Cycleweld Cement Products Div., Chrysler Corp., 5437 W. 74. Love 
7. American Cyanamid Co., Plastics and Resins Div., 30 Rocke- Jefferson, Trenton, Mich. (A) (RA 
feller Plaza, New York 20, N.Y. (RA) 42. Dennis Chemical Co., 2701 Papin St., St. Louis 3, Mo. (A) 75. Marb! 
8. American Lucoflex Inc., 500 5th Ave., New York 36, N.Y. (A) 43. Dewey and Almy Chemical Co., 62 Whittemore Ave., Cambridge (RA 
9. American-Marietta Co., Adhesive, Resin and Chemical Div., 40, Mass. (A) 76. Marb. 
3400 13th Ave., S.W., Seattle 4, Wash. (RA) 44. Dow Chemical Co., The, Midland, Mich. (RA) Gar 
10. American Monomer Corp., 511 Lancaster St., Leominster, Mass. (R) 45. Dow Corning Corp., Midland, Mich. (RA) 1. Midle 
11. American Phenolic Corp., 1830 S. 54th Ave., Chicago 50, Ill. (A) 46, E. I, duPont de Nemours and Co., Inc., Wilmington 98, Del. (RA) Det 
12. American Products Manufacturing Co., 8127 Oleander St., New 47. Durez Plastics Div., Hooker Electrochemical Co., North Tonawan 78. Minn. 
Orleans 18, La. (A) N.Y. (RA) r Be 
13. American Resinous Chemicals Corp., Peabody, Mass. (R) 48. Eastman Chemical Produ $ 79, Mirac 
14. Angier Products, Inc., 120 Potter St., Cambridge 42, Mass. (A) 49. Paki Tose! Dales; Welbote Sage Tenn. (R) 80. Monit 
15. Arabol Mfg. Co., 110 BE, 42nd St., New York 17, N.Y. (A) 50. Federal Adhesives Corp., 210 Wythe Ave., Brooklyn 11, N.Y.(A) 81. Mons: 
16. Armour and Co., 1355 W. 31st St., Chicago 9, Il. (A) 51. Flexible Products Co., Marietta, Ga. (A) ‘ Wes 
17. Armstrong Cork Co., Lancaster, Pa. (A) 52. Flintkote Co., Atlas Adhesives Div., Manayunk, Philadelphia 27, 2. Neve 
18. Armstrong Products Co., P.O. Box 1, Warsaw, Ind. (A) Pa. (A) Cali 
19. Atlas Mineral Products Co., Mertztown, Pa. (A) 53. Formica Co., 4614 Spring Grove Ave., Cincinnati 32, Ohio (A) 83, — 
20. Atlas Powder Co., Wilmington 99, Del. (A) ; 54. H. B. Fuller Co., 181 W. Kellogg Blvd., St. Paul 2, Minn. (A) 8. - 
21. B. B. Chemical Co., 784 Memorial Drive, Cambridge 39, Mass. (A) 55, Furane Plastics Inc., 4516 Brazil St., Los Angeles 39, Calif.(RA) “ Natio 
22. Bakelite Co., Div. of Union Carbide and Carbon Corp., 30 E. 56. General Aniline and Film Corp., 435 Hud St., New York 14, 5. Naug 
42nd St., New York 17, N.Y. (RA) N.Y. (R) ° _ Nau 
23. Barrett Div., Allied Chemical & Dye Corp., 40 Rector St., New 57. General Electric Co., Chemical Materials Dept., Pittsfield, “ hg 
York 6, N.Y. (RA) Mass. (RA) 88, Paici 
24. — “at Inc., Carl H., 2255 Barry Ave., Los Angeles 64, 58. General Latex and Chemical Corp., 666 Main St., Cambridge 39, 89. Pan 
Calif. (A Mass. (A) ; 
25. Bloomingdale Rubber Co., Flower St., Chester, Pa. (A) .. 20 in A Minneapolis 13, 122 
96. Bend Adveaives Cou, $87 Jobnesn Ave., Bchies 37, ¥.(a) “mmr ne ee ot Penn 
27. Booty Resineers, Inc., 112 Jefferson St., Newark, Ohio (R) 60. B.F. Goodrich Co., 500 S. Main St., Akron 18, Ohio (RA) *y em 
28. Borden Co., Chemical Div., 350 Madison Ave., New York 17, 61. Goodyear Tire ond Sebhes Co. Chemical Div., Akron 16, Ohio (A) . ~e 
N.Y. (RA) * eee ST eee Ss. Mespeth Phi 
29. Borden Co., Chem. Div., Polyco Dept., 101 Foster St., Peabody, 62 Lacey Chemical Products Co., 57-02 48th ” 93 Pierce 
~ Long Island, New York (A) +t (R) 94. Pitts) 
ase : ; ; 63. Griffin Chemical Co., 1000 16th St., San Francisco 7, Calif. (R me 
30. Carbide and Carbon Chemicals Co., Div. of Union Carbide and 64. Harwick Standard Chemical Co., 60 S. Seiberling St., Akron 5, 
Carbon Corp., 30 E. 42nd St., New York 17, N.Y. (RA) Ohio (A) i 
31. Carboline Co., 331 Thornton Ave., St. Louis 19, Mo, (A) Del. (R his 
32. Catalin Corp., 1 Park Ave., New York 16, N.Y. (RA) pay nag yo teary beg a —™ prepared 
33. Celanese Corp. of America, Plastics Div., 290 Ferry St., 67. C. B. Hewitt and Bros., Inc., 23 Greene St., New York 13, n.Y.(A) at plncth 
Newark 5, N.J. (RA) 68. Houghton Laboratories, Inc., 322 Bush St., Olean, N.Y. (A) tess Soave 
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TRADE NAMES 


MANUFACTURERS OR SUPPLIERS OF RESINS 
OR ADHESIVES 
(See list below for key to numbers ) 



























—_—_— 


30. 
30a 


30b. Alk-o-mer (6), Bakelite 


Lemo! (10), Pliastic (88), Po 
Syn-tite (77), Upaco (114), Vinol (37) 
Bakelite (22), ter (102), PVM (56) 
Bondmaster (102), Butvar (106), Dennis (42), Plastilock (60), 
Vinylite (22) 
Ampcofiex (19), Anodex 
Bostik (21), CD Cement (34), 


30e. 
30f. 


30g. (38 


Pliastic (88), Polybond (97), Polyco (29), Resyn (83), 
Standard (120), Zerok (19), 3M (78) 
















_ Alvar (106), Bakelite (22), Bondmaster (102), Bostik eb, Comme 
tibon Plymastur (1 Polybond . tq 
cae ‘ome ° wdishy, bendmooine 102), mootk ¢21). 


, Fuller (54), Gelvatol (106), Hallmark (109 
Elvanol (46), Fedcol (50) (54), on SS ~ Ga) bes = 0), 


(60), Bakelite (22), Bondmaster (102), 
, Cordo-Bond (39), Dennis 


Synco (108), 
Tygobond (117), Upaco (114), U-Sement (116), Vinyigrip (4), Wats on- 


(38),| 14, 17, 21 22, 36, 46, 60, 62, 77, 81, 83, 85, 93, 95, 97, 
102, 105, 106, 123 


> 2,3, 4, 6, 8, 10, 12, 14, 15, 17, 21, 22, 24, 26, 28, 29, 34, 

Cascorez (28), CD Cement (34),Certus (80), Compo (38), Darex (43), 37, 38, 42, 43, 46, 49, $0, Si, 54, 60, 62, 63, 67, 73, 
Dennis (42), Elvacet(46), Federez (50), bond (37), Fuller (54), 77, 78, 79, 80, 81, 83, 84, 85, 87, 88, 91, 93, 95, 97, 
Gelva (106), Hallmark (109), Helix (24), Hewhold (67), Inceloid (12), 98, 99, 101, 102, 105, 106, 108, 109, 110, 114, 116, 122, 
Kotol (85), Kwik- , Lauxite (81), Lemac (10), Miracle i 123 
Ohio (87) oa ee Nec (Ssh Mae dt thus L0G; Speotees 
Pol , Res ’ yn 
(81 4 Syn-tiea (77), Synvac (108), Upaco (114), UBoment(rie, Vinac 
Led Bete = tag ns oy — 46, 102 

30d. Prawn reg 4, ‘10, 14, 15, 17, 29, 37, 46, 50, 54, 60, 77, 83, 88, 93, 95, 


97, 106, 109, 110, 114, 121, 122, 123 


22, 56, 102 
4, 13, 22, 42, 46, 60, 77, 83, 93, 95, 98, 101, 102, 105, 
106, 123 


3, 4, is, 14, 17, 19, 21, 22, 29, 34, 38, 42, 50, 51, 60, 71, 
77, 83, 88, 93, 95, 97, 98, 101, 102, 105, 114, 120, 123 


(12), Psa), Upace (114), Vinylgrip (4), Watson-Stanaard 120) 

° J a 

30h. Rat thy Sy 6), Bondmaster (102), Bostik (21), CD Cement (34),| 3, 4, 14, 15, 17, 19, 21, 22, 26, 29, 34, 38, 42, 46, 50, 51, 
c (38), Dennis (42), Fuller (54), Plastibond (62), Plastite (3), 54, 60, 62, 77, 78, 83, 85, 88, 93, 95, 97, 98, 101, 102, 


105, 108, 114, 116, 117, 120, 122, 123 










. PVP (56 56 
30). Bondaaster (102), CD Cement (34), Cordo-Bond (39), Dennis (42), 4, 13, 14, 17, 29, 34, 42, 44, 50, 51, 60, 77, 78, 79, 83, 
Miracle (79), Ohio (87), Polybond (97), Polyco (29), Resyn (83),Saran 87, 93, 95, 97, 98, 101, 102, 105, 114, 120, 123 
4), Upaco nylgrip (4), Watson-Sta 4(120), 3M (78 


13,14, 15, 43, 54,77, 81, 83, 85, 88, 98, 114, 123 
’ , 97 
40, 88, 97, 114, 123 








code for solvents: A= Alcohols; 
HA = Aliphatic hydrocarbons; K = Ketones; 


“Code for rating: E= Excellent; G= Good; M= Moderate; 


. Irvington Varnish and Insulator Div., Minnesota Mining and 
Manufacturing Co., 17 Argyle Terrace, Irvington 11, N.J. (A) 

. Koppers Co., Inc., Chemical Div., Pittsburgh 19, Pa. (RA) 

. Lawrence Adhesive and Chemical Co., Inc., S. Canal St., 
Lawrence, Mass, (A) 

. Lebec Chemica! Corp., 14066 S. Garfield Ave., Paramount, 
Calif. (A) 

. Le Page’s Inc., 40 Swanson St., Gloucester, Mass. (A) 

. Loven Chemical of California, 224 S. Pine St., Newhall, Calif. 
(RA) 

. Marblette Corp., 37-21 Thirtieth St., Long Island City 1, N.Y. 
(RA) 

. Marbon Chemical Div., Borg-Warner Corp., 1926 W. 10th Ave., 
Gary, Ind. (A) 

» Midland Adhesive and Chemical Corp., 2600 Goodrich Ave., 
Detroit 20, Mich. (A) 

» Minnesota Mining and Mfg. Co., Adhesives and Coatings Div., 
411 Piquette Ave., Detroit 2, Mich. (A) 

» Miracle Adhesives Corp., 214 E. 53rd St., New York 22, N.Y.(A) 

- Monite Waterproof Glue Co., Minneapolis 11, Minn. (A) 

- Monsanto Chemical Co., Plastics Div., Springfield 2, Mass.; 
Western Div., 911 Western Ave., Seattle 4, Wash. (RA) 

, — — and Coatings Co., 600 Victoria St., Costa Mesa, 
allt, 

» National Adhesives Div., National Starch Products Co., 270 
Madison Ave., New York 16, N.Y. (A) 

- National Casein Co., 601 W. 80th St., Chicago 20, Ill. (RA) 

85. Naugatuck Chemical Div., U.S. Rubber Co., Elm St., 

Naugatuck, Conn, (RA) 

~ Neville Chemical Co., Neville Island, Pittsburgh 25, Pa. (R) 

Ohio Adhesives Corp., New Philadelphia, Ohio (A) 
Paisley Products Inc., 1770 Canalport Ave., Chicago 16, [1l.(A) 

89. Pan American Chemicals Div., Pan American Refining Corp., 
122 E. 42nd St., New York 17, N.Y. (R) 

; Pennsylvania Industrial Chemical Corp., Clairton, Pa. (R) 

» Perkins Glue Co., Lansdale, Pa. (RA) 

. Philadelphia Quartz Co., 1146 Public Ledger Building, 
Philadelphia 6, Pa. (RA) 

» Pierce and Stevens, Inc., 710 Ohio St., Buffalo 3, N.Y. (A) 

» Pittsburgh Plate Glass Co., Paint Div., 1 Gateway Center, 
Pittsburgh, Pa. (RA) 


Adhesives Chart 












C1 = Chlorinated hydrocarbons; 
W = Water (solution or emulsion). 


F= Fair; 





E= Fatty acid esters; H => Aromatic hydrocarbons; 


P = Poor. 


LIST OF MANUFACTURERS AND SUPPLIERS* (Continued) 


95. Polymer Chemical Co., 5920 Carthage Ave., Cincinnati 12,Ohio(A) 
96. Polymer Corp. of Pa., 126 N. 5th St., Reading, Pa. (A) 
97. Polymer Industries Inc., Springdale, Conn. (A) 
98. Pyroxylin Products, Inc., 4851 S, St. Louis Ave., Chicago 32, 
Ill.; Paoli,’Pa. (A) 
99, Reichhold Chemicals, Inc., 525 N. Broadway, White Plains, 
N.Y.; 237 Motor Ave., Azusa, Calif, (RA) 
100. Resinous Products Div., Rohm and Haas Co., 222 W. Wash- 
ington Sq., Philadelphia 5, Pa. (RA) 
101. Rubba, Inc., 1015 E. 173rd St., New York 60, N.Y. (A) 
102. Rubber and Asbestos Corp., 243 Belleville Ave., Bloomfield, 
N.J. (A) 


*103. Rubber Corp. of America, Latex and Chemical Div., New 


South Road, Hicksville, Long Island, N.Y. (A) 
104. Schenectady Varnish Co., Inc., P.O. Box 1046, Schenectady 1, 
N.Y. (A) 
105. Schwartz Chemical Co., Inc., 326 W. 70th St., New York 23,N,Y.(A) 
106. Shawinigan Products Corp., 350 Fifth Ave., New York 1, N.Y. 
(RA) 
107. Shell Chemical Corp., 50 W. 50th St., New York 20, N.Y. (RA) 
108. Snyder Chemical Corp., Bethel, Conn. (RA) 
109. Stein-Hall and Co., Inc., 285 Madison Ave., New York 17,N.Y.(A) 
110. Swift and Co., 4115 Packers Ave., Chicago 9, Ill. (A) 
111. Synvar Corp., 415 E. Front St., Wilmington 99, Del. (RA) 
112. Tennessee Eastman Co., Kingsport, Tenn. (R) 
113. Union Bay State Chemical Co., Inc., 491 Main St., Cambridge 
42, Mass. (A) 
114. Union Paste Co., 1605 Hyde Park Ave., Hyde Park 36, Mass. (A) 
115. U.S. Plywood Corp., 55 W. 44th St., New York 18, N.Y. (RA) 
116. U.S. Rubber Co., Rockefeller Center, New York 20, N.Y. (RA) 
117. U.S. Stoneware Co., 100 Brimfield Rd., Akron 9, Ohio (A) 
118. Valite Corp., 726 Whitney Bldg., New Orleans 12, La. (RA) 
119, Varcum Chemical Corp., Packard Rd., Niagara Falls, N.Y.(RA) 
120. Watson-Standard Co., 225 Galveston Ave., Pittsburgh 30, Pa. (R) 
121. G. A. Wharry and Co., Inc., 95 Broad St., New York 4, N.Y. (A) 
122. Williamson Adhesives, Inc., 8220 Kimball Ave., Skokie, Il1.(A) 
123. Wilross Products Co., 20 Fourth Ave., Hawthorne, N.J. (A) 
124. Xylos Rubber Co., Div. of The Firestone Tire and Rubber Co., 
Akron 1, Ohio (A) 
125. Wm.Zinsser and Co., Inc., 516 W. 59th St., New York 19, N.Y.(A) 


*This list includes sources of bonding materials for compounding adhesives, indicated by (R), and sources of adhesive compositions 
Prepared from the bonding materials, indicated by (A). The adhesives described on this chart are those formulated primarily with one type 
of plastic base, Many commercial adhesives are made up of complex mixtures of different resins in order to attain a combination of prop- 
erties not found in a single type of base. The manufacturers of adhesives should be consulted before making a choice of material. 
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Coatings Chart 





TYPE OF PLASTIC BASE" 


TRADE NAMES OF RESINS OR COATINGS 





>w 


re opens 


—_ 


12. 


13. 


14, 


15. 
16. 


17. 


18. 
19, 


20. 


21, 


22. 
23. 


24. 


25. 


26. 


. Acrylate and methacrylate resins 


. Alkyd resins (phthalic anhydride- 


polyhydric alcohol-oil combinations) 


. Allyl starch resin 
. Asphalts 


Cellulose acetate 


. Cellulose acetate butyrate 
- Cellulose, carboxymethyl 
. Cellulose, ethyl 

. Cellulose, hydroxyethyl 


. Cellulose, ethyl hydroxyethyl 


Cellulose nitrate 


Chlorinated paraffins 
Chlorinated rubber 


Coumarone resins 


Cyclized rubber 
Epoxy resins (epichlorohydrin 
bisphenol resins) 


“Ester-type’’ resins — oil reactive 
(bicycloheptane dicarboxylic acid, and 
related esters with drying oils) 
Ethylene resins (polyethylene) 


Fluoroethylene resins 


Furan resins 


Hydrocarbon resins (derived from 
petroleum 


Isobutylene resins 
Ketone resins 


Maleic resins 


Melamine resins 


Natural resins (copal, damar, 
kauri, etc.) 





Acrylac (122), Acryloid (110), Acrylon (9), AT (115), 
Corrocote (29), Coverlac (121), Dennis (39), Dermine 
(24), Hycryl (131), Inceloid (10), Lucite (46), Nopco 
(96), Nubeloid (62), Placco (38), Placquer (38), 
Polyco (24), Polycryl (24), ize (24), Prufcoat 
(107), Rhoplex (110), Stanley (123), Syntex (76), 
Ubatol (131), 3 M (87) 

Alkydol (4), Alkymol (138), Amberlac (110), Beckosol 
(109), Carbasol (98), Cellolyn (70), Crown (37), 
Duraplex (110), Durez (47), Dyal (119), Falkyd (53), 
FCD (57), Glyptal (60), Kotal (92), Mirasol (98), 
Oxalkyd (138), Paraplex (110), Petrex (70), Plaskon 
(17),Rezy1(7), Schenectady (114), Stanley (123), 
Syntex (76), Wallkyd (109) 


Atlastic (14), Nebony (93), Pioneer (139), Resinex (69), 
Transphalt (100), Witcote (139), 3 M (87) 
CD (30), Dyal (119), Inceloid (10), Syntex (76) 


Stanley (123), Syntex (76), Thermo-Cote (19) 


Carbose (141), Hercules CMC (70), Sodium CMC (46) 


Ethocel (43), Inceloid (10), Rez-N-Lac (115), Syntex 
(76), Thermo-Cote (19) 
Cellosize (26) 


EHEC (70) 
CD (30), Dennis (39), Inceloid (10), Nik-o-lac (95), 
Rexlance (111), Stanley (123), Syntex (76) 


Chlorowax (42), CP-40 (72), Halowax (16) 

Carboline (27), Corrocote (29), Dennis (39), Micoprene 
(86), Para-Stonetex (130), Paratex (130), Parlon (70), 
Prufcoat (107), Resimene (89), Rexadur (111), Stanley 
(123), Syntex (76), Zerok (14), 3 M (87) 

Cumar (17), Durez (47), Inceloid (10), Neville R (93), 


Nevindene (93), Nuba (93), Paradene (93), Piccoumaron 


(100), Piccovar (100), Syntex (76) 


Pliolite NR (65) 

Alfane (14), Amercoat (5), Amphesive (14), Araldite (32), 
Bakelite (16), Beckosol (109), Carboline (27), Cardo- 
lite (74), CD (30), Corrocote (29), Devran (40), 
Dyphenite (119), Epi-Kote (58), Epiphen (24), Epi-Rez 
(76), Epi-Tex (76), Epi-Var (76), Epocast (49, 58), 
Epon (118), Flowmaster (18), Helix (18), Lithgow (81), 
Mirasol (98), Napon (14), Nepoxide (14), Nu-Pon (62), 
Perma-Skin (39), Schenectady (114), Speedrex (130), 
Stanley (123), Synco (120), 3 M (87) 

Stanley (123) 


A-C (116), Alathon (46), Bakelite (16), Dow (43), 
Ladcote (45) 

Bakelite (16), Corrocote (29), Fluron (132), Kel-F (77), 
Pee Vee Seal (14), Polyfluoron (1), Teflon (46) 

Alkaloy (14), Alkor (14), Carboline (27), Duralon (132), 
Durez (47), Dyphene (119), Fura-Tone (74), Furnane 
(14), Jet-Kote (58), Resin X (58), Resistojet (58), 
Super-Beckacite (109), Tybon (22) 

Amercoat (5), Atlastic (14), JC (14), Nebony (93), 
Neville (93), Panarez (99), Piccopale (100), Velsicol 
(134), 3 M (87) ; 


Vistanex (52) 
Bakelite (16), Corrocote (29) 


Amberol (110), Aquamer (24), Beckacite (109), Carbasol 
(98), Cellolyn (70), Crown (37), Durez (47), Dyal (119), 
Dymal (119), FCD (57), Falkote (53), Lewisol (70), 
Mirasol (98), Pentalyn (70), Petrex (70), Plaskon (17), 
Rexatherm (111), Schenectady (114), Stanley (123), 
Synaryl (4), Syntex (76), Synvar V (125), Teglac (7) 

Dymal (119), Melmac (7), Plaskon (17), Resimene (89), 
Stanley (123), Super-Beckamine (109), Synvarol (125), 
Uformite (110) 

Kopol (109), Schenectady (114), Stanley (123) 


4, 7, 13, 17, 35, 37, 47, 50, 
53, 57, 60, 62, 70, 76, 86, 
92, 98, 102, 109, 110, 114 
119, 123, 124, 129, 136, 
138, 140 


61, 62, 102 
3, 10, 14, 62, 66, 69, 87, 88, 
100, 139 


3, 6, 10, 13, 21, 28, 30, 31, 
46, 48, 62, 70, 76, 86, 87, 
89, 102, 104, 108, 115, 119, 
126 

13, 19, 21, 31, 48, 62, 66, 76, 
102, 104, 108, 123, 126 

46, 70, 102, 104, 141 


10, 13, 19, 31, 43, 62, 66, 70, 
76, 102, 104, 108, 115 
26, 31, 102, 104 


70° 

7, 10, 13, 25, 30, 31, 39, 46, 
62, 66, 70, 76, 89, 95, 102, 
104, 108, 111, 123, 126, 129 

16, 42, 62, 66, 70, 72, 102, 104 

3, 14, 27, 29, 39, 62, 66, 70, 
76, 86, 87, 89, 102, 104, 107, 
108, 111, 123, 129, 130, 131 


10, 17, 47, 62, 66, 69, 76, 93, 
100, 102, 104, 108 


62, 65, 102, 104, 108 

5, 12, 14, 16, 18, 24, 27, 29, 
30, 31, 32, 39, 40, 49, 50, 
58, 62, 66, 74, 76, 81, 86, 
87, 98, 102, 107, 108, 109, 
110, 114, 118, 119, 120, 123, 
124, 129, 130, 136 


62, 102, 123, 136 


16, 43, 45, 46, 62, 102, 108, 116 
1, 16, 29, 46, 62, 77, 132 


14, 22, 27, 47, 58, 62, 67, 69, 
74, 109, 119, 132 


5, 14, 62, 69, 93, 99, 100, 102, 
104, 134 


52, 62, 102, 104, 108 
16, 29, 31, 62, 102 


4, 7, 17, 24, 31, 35, 37, 46, 4% 
53, 57, 59, 62, 66, 70, 73, 
76, 98, 102, 108, 109, 110, 
111, 114, 119, 123, 124, 13, 
136, 138 


7, 17, 31, 59, 62, 66, 89, 10%, 
108, 109, 110, 114, 119, 128 
125, 136 

57, 62, 73, 108, 109, 114, 123 
136 


ws 








* Code for solvents: 
I= Aliphatic hydrocarbons; 
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A = Alcohols; 


K = Ketones; 


C = Chlorinated hydrocarbons; E = Esters; F = Furan; G=Glycols; H= Aromatic hydrocar 


N = Nitrohydrocarbons; W = Water emulsions; WA = Aqueous alkali. 
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TYPICAL USES OF COATINGS 
MADE FROM PLASTIC BASE 








i FUNG a) Hy 
siyiy Rlaiiivilai: INDICATED ON OPPOSITE PAGE 
==e #3: Sqeceeicece 
c, E, H, K, W GGEPEMG/G*G GG GGG F G P| Electrical coatings, fabric treatment, leather 
* Poor to concen- *n-butyl, i-butyl and finishing, metal and paper coatings, thickening 
trated acids mixtures and dispersing media 
». A,B, F | H, 1 ¥ MFGGGGwM TEGEGEEGGPG Automotive finishes, collapsible tube coatings, ¥ 


3. 
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electrical insulation, emulsion paints, floor 
coverings, interior and exterior enamels, house- 
hold and industrial coatings, metal decorative 
finishes, printing ink, rubber, water paints 


Overprint varnishes, wood sealer 

Packaging, pipe coatings, roofing, sealers, sound 
deadeners, undercoatings for autos 

High gloss paper, oil- and grease-resistant 
papers, wire and wood coatings 


Airplane dope, strippable coatings, gel lacquer, 
cable lacquer, finishes for paper, wood, and metal 

Fabric finishing, warp sizing, grease-proofing, 
thickener 

Masking agent, metal strip coating, sizing, 
packaging, styrene plastics, rubber 

Color binding agent on fabrics, emulsion stabilizer 
in latex paints, fabric finishing, warp sizing 

Silk screen inks 

Artificial leather, furniture coating, decorative 
coatings, floor finishes, auto and aircraft 
finishes, nail polish 

Flameproofing of textiles, paints, printing inks 

Flame retardant coating, corrosion-resistant 
metal coatings, inks, soap wrap coatings 


Anti-corrosive finishes, bronzing liquids, concrete 
coatings, marine finishes, printing inks, rubber 
compounds, pipe coatings, floor and trim varnishes, 
waterproof coatings 

Concrete enamel, corrosion-resistant paint, inks 

Can coatings, corrosion-resistant maintenance 
coatings, drum linings, floor varnishes, marine 
finishes, inks, appliance primers, architectural 
paints and enamels 


Durable paper for packaging, electrical insulation, 
ethyl cellulose lacquers, overprint, shade cloth 


Electrical insulation, food packaging 


Drum and tank linings, wire coatings, electrical 
and corrosion-resistant coatings 
Coatings for wood, concrete, and metal tanks 


Air-dry and baking enamels, anti-corrosive fin- 
ishes, bronzing liquids, concrete coatings, floor 
and trim varnishes, marine finishes, pipe coat- 
ings, waterproof coatings 

See waxes 

Additive to improve adhesion of vinyl and 
phenolic coatings 

Floor coverings, furniture lacquers, label coatings, 
oil cloth, printing inks, tin lithographing, 
interior enamels 


Automotive coatings, can coatings, refrigerators, 
textile and leather finishing 


Electrical insulation, floor wax, lacquers, 
varnishes 





b 

Code for drying classification: 
¢ 

Code for rating: 


E = Excellent; 


Coatings Chart 


A 


Air drying; 
G = Good; 


B = Baking; 
M = Moderate; 


F = Force drying 120-150°F. 
F = Fair; P = Poor 
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TYPE OF PLASTIC BASE* 


TRADE NAMES OF RESINS OR COATINGS 


(See list apt 855 


for key to numbers) 





27. 





28. 


29. 


30, 
31. 


| 32. 


33. 


35. 


36. 


37. 
38. 
39. 


40. 


41. 


42. 


43. 


45. 





Oleo-resinous materials (combinations 
of oils, and natural and synthetic resins) 


Phenol-formaldehyde modified and 
drying oil combinations (including 
paraphenylphenol-formaldehyde 
resins and alkylated phenol resins) 


Phenol-formaldehyde pure resins 
(spirit-soluble, ‘‘heat-reactive’’ 
types) 


Polyamide resins (nylon) 
Polyamide-epoxy resins 


Polyester resins 


Polyethylene glycols 


. Rubbers, synthetic 
a. Polychloroprenes 


b. Butadiene-styrene 
c. Butadiene-acrylonitrile 
d. Isoprene-isobutylene 
e. Isoprene-styrene 
f. Polysulfide 
g- Polyacrylic 

Shellac 


Silicone resins 


Silicone-alkyd resins 
Silicone-phenolic 
Silicone rubber 


Styrene resins (polystyrene) 


Styrene-butadiene resins 


Styrenated alkyd 


Styrenated drying oils 


. Terpene resins 


Terpene-phenolics 


. Urea-formaldehyde resins and 


oil-resin combinations 





Alkydol (4), Amberlac (110), Beckosol (109), Crown (37), 
Duraplex (110), Durez,(47), Dyal (119), Falkyd (53), 

GE (60), Miravar (98), Plaskon (17), Resimene (89), 
Rezyl (7), Schenectady (114), Stanley (123), Syntex (76), 
Synvaren (125) 

Acikote (132), Alkydol (4), Amberol (110), Bakelite (16), 
Beckacite (109), Beckopol (109), Cardolite (74), Crown 
(37), Durez (47), Dyphenite (119), FCD (57), GE (60), 
Heresite (71), Hydrophen (109), Korez (14), Nevillac (93), 
Nobellac (109), Pentalyn (70), Plaskon (17), Schenectady 
(114), Stanley (123), Synaryl (4), Syncoat (120), Syntex 
(76), Synvarite (125), Varcum (133) 

Amberol (110), Amercoat (5), Bakelite (16), Carbasol (98), 
Carboline (27), Cosmalite (33), Durez (47), Durite (23), 
Dyphene (119), FCD (57), GE (60), Heresite (71), Lithgow 
(81), Marblette (83), Mirasol (98), Nobellon (109), P.Q.L. 
(92), Prufcoat (107), Resinox (89), Schenectady (114), 
Stanley (123), Super-Beckacite (109), Synco (120), Syntex 
(76), Synvarite (125), Tybon (22), Varcum (133) 

Schenectady (114) 


Ampreg (14), Atlac (15), Bakelite (16), Carboline (27), 
FCD (57), GE (60), Glidpol (62), Hetron (72), Marco (28), 
Paraplex (110), Plaskon (17), Plastaloy (14), Polylite 
(109), Schenectady (114), Selectron (103), Tybon (22), 
Vibrin (92) 

Carbowax (26) 


Acrylon (9), Ameran (64), Baytex (131), Butacryl 
(24), Butaprene (55), Carboline (27), Chemigum (65), 
Compo (34), Corrocote (29), Dennis (39), Elprene (14), 
Herecrol (71), Hycar (63), Kralastic (92), Lotol (92), 
Marbon (84), Neelium (14), Neobon (14), Neoprene (46), 
Nitrex (92), Paracril (92), Polyco (24), Rhoplex (110), 
Spraylat (121), Thiokol (128), Thioment (14), 3 M (87) 


Crown (37) 


Amercoat (5), Corrocote (29), Linde (80), Nubelon (62), 
Prufcoat (107), Sicon (86), DC Silicone Resins (44), 
G-E Silicone (60), Stanley (123), Super-Por-Seal (130), 
Syntex (76) 

Dow Corning (44), FCD (57), Nubelon (62), Plaskon (17), 
Schenectady (114), Sicon (86), Stanley (123), Syntex (76) 

Dow Corning (44) 


GE (60), Linde (80), Silastic (44) 


Bakelite (16), Calvoseal (81), CD (30), Inceloid (10), KTPL 
(79), Loxite (55), Lustrex (89), Marbon (84), Nopco (96), 
Piccolastic (100), Pliolite (65), Plio-Tuf (65), Polyco 
(24), Polysize (24), Prufcoat (107), PS-Resin (43), Rez- 
N-Lac (115), Stanley (123), Syntex (76), Ubatol (131), 
Wallpol (109) 

Butaprene (54), Carboline (27), Darex (41), Kralastic (92), 
Lotol (92), Marbon (84), Pliolite (65), Polyco (24), 
Prufcoat (107), Zerok (14) 

Bakelite (16), Crown (37), Cycopol (7), Dennis (39), Dyal 
(119), FCD (57), Fosterite (137), Resimene (89), 
Schenectady (114), Stanley (123), Styresol (109), 
Styretex (76), Syntex (76), 3 M (87) 


Indu-sealz (92), Marbon (84), Piccolyte (100), 
Schenectady (114) 

Crown (37), Durez (47), Schenectady (114), Super-Beckacite 
(109), Varcum (133) 


Amerite (11), Beckamine (109), Beetle (7), Plaskon (17), 
Resimene (89), Stanley (123), Syn-U-Tex (76), Synvarol 
(125), Tybon (22), Uformite (110), Urox (138) 
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, 37 
62, 66, 70, 71, 74, 76, 90, 93, 
102, 109, 110, 114, 119, 120, 
123, 124, 125, 129, 132, 133, 
136, 138, 140 


5, 16, 17, 22, 23, 27, 31, 33, 35, 


47, 57, 60, 62, 66, 71, 76, 81, 3, 


86, 89, 98, 102, 107, 109, 110, 
114, 119, 120, 123, 125, 129, 
133, 136, 138 


31, 46, 61, 62, 68, 102, 105, 108, 
136 
61 


9, 15, 16, 17, 22, 24, 27, 28, 36, 
57, 60, 62, 72, 92, 102, 109, 
110, 114, 129, 136 


26 


a. 11, 14, 27, 34, 39, 46, 56, 62,64, 
87, 90, 102, 104, 131 
10, 11, 12, 24, 25, 29, 34, 39, 49, 

5, 56, 62, 63, 64, 65, 71, 

484, 87, 92, 102, 104, 108, 110, 
112, 113, 121, 131 

d. 11, 62, 102, 104 

e. 62, 102, 104 

f. 11, 14, 27, 62, 87, 104, 128 

g 9, 24, 62, 63, 102, 104, 131 

37, 62, 102, 108, 142 


3, 5, 25, 29, 44, 60, 62, 76, 80, 


86, 87, 102, 107, 108, 123, 129, 


130, 136 


17, 44, 57, 62, 76, 86, 102, 114, 
123, 136 
44, 62 


44, 60, 80 


10, 11, 13, 16, 24, 30, 43, 55, 62, 
65, 76, 79, 81, 82, 84, 89, 96, 
100, 102, 104, 107, 108, 109, 
114, 115, 123, 129, 131 


14, 24, 27, 41, 54, 62, 65, 79, 8, 
92, 102, 107, 129, 136 


4, 7, 16, 31, 35, 37, 39, 44, 57, 
62, 76, 87, 102, 108, 109, 114, 
119, 123, 129, 136, 137 


4, 35, 62, 102 
62, 69, 84, 92, 100, 102, 108, 114 


37, 47, 62, 109, 114, 133, 136 
7, 11, 17, 22, 31, 62, 76, 89, 102, 


108, 109, 110, 123, 125, 129, 
138 
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ss Code for solvents: 


I = Aliphatic hydrocarbons; 


A= Alcohols; 
K = Ketones; 


C = Chlorinated hydrocarbons; 
N = Nitrohydrocerbons; 


E = Esters; 
W = Water emulsions; 


F = Furan; 
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G = Glycols; 
WA = Aqueous alkali. 


H = Aromatic hydrocarbons; 


gPs: 


30. A 


31. A 


32. E 


33. A 


34, 
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37, 
38. / 
39. I 


40. 


41, j 
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46. | 
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— SUITAB FOR USE 
COATINGS 
DRYING aes ig seg ‘ ~* ° TYPICAL USES OF COATINGS 
CLASSIFL |  DISPERSING : MADE FROM PLASTIC BASE 
CATION AGENTS® 3 3 33 3 253% 3 2s INDICATED ON OPPOSITE PAGE 
=< = & a & Qo Cok 

27. A, B, F H, I GGGFFMFsiEMMMG MP P M G| Can coating, cap liners, floor varnish, 
general household finishes, interior and 
exterior enamels, label coatings, oil cloth, 
rubbing and fumiture vamish, spar varnish 

98. A, B, F A, E, H, I, K EEEGGGM/;EGGEEGEE  G E} Can and drum linings, coil varnish, furniture and 
interior enamels, insulating vamishes, spar, 
floor concrete, and exterior finishes, wood 
sealer. 

29, A, B, F A, E, H, I, K, N EFEEEEE;EEEGGP EG P G| Beer cans, drum linings, food cans, food drying 
equipment, furniture, linings for chemical pro- 
cessing equipment, pipe coatings, rigid struct- 
ural parts, tank car linings 

30. A, B, F Alcohols (>C,) EG ~ Heat sealing foil, labels, packaging papers, 
wire, fabric and paper coating 

31. A, B, F A, H, I, K, W G EG E Can coatings, wire insulation, marine finishes, 
drum linings 

32. B, F H G Ee---+-+-+-+-+-- E | Electrical insulation, potting compound 

33. A, F c, H, W PPPEFFGIF EE E — — P G — F | Anti-fogging coatings for glass, fabric sizing and 
finishing, paper lubricant, wire drawing 

34. 

a. A, B, F Cc, E, H, K, W EEEEEEE E G Concrete paint, electrical insulation and jackets, 
emulsion paints, floor covering, leather finish, 

b. A, B, F Cc, E, H, K, N, W EEEFGEGIEG ~ - GE linings for chemical equipment, paper coatings, 
protective coatings for pipes, valves, tanks, 

c. A, B, F c, H, K, W EEEEEEE|GEEGGEG- E plating racks, wire products, fans, pumps, and 
electroplating equipment 

a4 A, B, F Cc 8, 1 GEEGEGGi--E-+-+--+---- E 

e. A, B, F C, E, H, I, K, N EEEFFFEsIEGGPEFEEEG 

f.A Cc, H, W FGGEMG-{|GGG-GG--G- 

- - Cc, 2,4, & FFFGEFGiIGEE-EE---E 

35. A Hees FFMFMGE/JEEEEEEEE E E | Electrical insulation, floor varnish, leather 
dressings, wood sealer 

36. B Gea. GGEFEEET|IE —- GP —- —- E EG G |} Electrical insulation, heat resistant coatings, 
waterproof treatments 

37. A,B E, H, K, I EGEGEE- EEEEE E E — G | Heat resistant coatings, chalk-resistant mainten- 
ance paints, alkali-resistant enamels 

38. A, B E, H, Ll, K GGEGEF-=- |E- - E E E G G | Weather and water resistant finishes, maintenance 
paints 

39. B c, H, I GMEPEE G- —- — — E E — G | Calking, coating asbestos paper, coating glass 
fabrics, gaskets 

40. A, B, F Cc, E, H, K, N, W EEEFFF MGEPFEP P E P | Adhesive sizing, concrete enamels, delustering, 
detackifier, electric insulation, finishing, 
stiffening, glass coating, label varnish, leather 
finish, solvent coating, rubber compounding 

41. A, B, F C, H, I, K, W EEEGGEEI|IE EE-GG-— = E E | Concrete enamels, corrosion-resistant paints, 
paper coatings, rubber compounding 

42. A, B, F H, I FGGGGM-—- /EGG = E —- — G — — | Decorative coatings, decorative over-finishes, 
electrical insulation, furniture, high gloss 
paper, toys 

43. A, B, F H, I MGGPGG-|sJEGEGEE — GF — | Interior and exterior paints 

44. A c,H,L N EEEPGFE=IMGGPFFPPE F | Hot melts, laminating, rubber compounding, 
sealing, waterproofing 

45, A Cc, E, H, I MG G _ EG-- E | Architectural finishes, exterior fabrics (canvas), 
floor covering, industrial finishes, metal 
furniture, printing inks 

46. B, F A, H EEEGGG- |EGMGEP EG = G | Automobiles, cap liners, collapsible tube 
coatings, furniture lacquers, kitchen and 
hospital equipment, refrigerators, textile 
finishing, venetian blinds 

2 Code for drying classification: A = Air drying; B = Baking; F = Force drying 120-150°F. 

© Code for rating: E = Excellent; G = Good; M = Moderate; F = Fair; P = Poor 


Coatings Chart 
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TYPE OF PLASTIC BASE* TRADE NAMES OF RESINS OR COATINGS 





47. Vinyl acetate resins Ameren (64), Bakelite (16), CD (30), Celanese (28), 
Corrocote (29), Crown (37), Darex (41), Dennis (39), 
Elvacet (46), Elvadex (46), Gelva (117), Griffco (67), 
Inceloid (10), Lemac (9), Nopco (96), Polyco (24), 
Polysize (24), Resyn (91), Stanley (123), Syntex (76), 
Synvar VE (125), Vinac (33), Vinaplas-Lac (115), 
Walipol (109), 3 M (87) 

Elvanol (46), Gelvatol (117), Lemol (9), Syntex (76), 





| 48. Vinyl alcohol 


9, 33, 36, 46, 76, 87, 102, 104, 117 



































' Vinol (33), 3 M (87) 48. A, 
| 49. Vinyl! butyral resins Amercoat (5), Bakelite (16), Butacite (46), Butvar (89, 5, 11, 16, 31, 39, 40, 46, 62, 76, 0. A 
117), Calvinac (81), Corogerd (87), Dispersite (92), 81, 86, 87, 89, 92, 102, 104, 1 
Micobond (86), Perma-Skin (39), Prufcoat (107), Spraylat 108, 117, 121, 123, 129,136 ° 
(121), Stanley (123), Syntex (76), Vy King (40) 
50, Vinyl chloride resins A (64), A t (5), Ampcoflex (14), Avaloid (75), | 2, 8, 10, 11, 16, 20, 24, 25, 29, 30, 50. A, 
Bakelite (16), Calvinac (81), CD (30), Corrocote (29), 31, 36, 39, 40, 42, 43, 49, so, 51, 
Diamond PVC (42), Dow PVC (43), Elastosol (49), 54, 56, 62, 63, 64, 65, 75, 76, 81, 
Epocast (49), Exon (54), Geon (63), Inceloid (10), 85, 89, 92, 97, 102, 104, 106, 108, 
Marvinol (92), Miccrosol (85), Osco (97), Pee Vee Cee 111, 112, 113, 115, 123, 127, 129, 
(14), Perma-Skin (39), Plastrip (106), Pliovic (65), 132, 136 
Polyco (11), Stanley (123), Syntex (76), Tygon (132), 
Ultron (89), Vinaplas-Lac (115), Vinrex (111), Vy King 
(40) 
51. Vinyl chloride-acetate resins Ameran (64), Amercoat (5), Bakelite (16), Carboline (27), 3, 5, 10, 11, 14, 16, 24, 27, 29, 30, 51 
(higher chloride types) CD (30), Corogard (87), Corrocote (29), Coverlac (121), 31, 36, 39, 40, 49, 54, 56, 58, ; 
Elastomer (49), Epocast (49), Exon (54), Inceloid (10), 62, 64, 76, 86, 87, 102, 104, 107, 
Nubelyn (62), Perma-Skin (39), Polyco (24), Prufcoat 108, 115, 121, 123, 129, 132, 136 
(107), Stanley (123), Syntex (76), Tygon (132), Vinaplas- 
Lac (115), Vy King (40), Zerok (14) 
52. Vinyl chloride-vinylidene chloride A (64), A at (5), Carboline (27), Corrocote (29), 5, 10, 11, 24, 27, 29, 31, 33, 39, 52. A, 
copolymers Geon (63), Inceloid (10), Perma-Skin (39), Polyco (24), 43, 46, 56, 62, 63, 64, 87, 102, 
Prufcoat (107), Saran (43), Vinol (33), 3 M (87) 104, 107, 108, 129, 136 
53. Vinyl ether resin PVM (59) 59 53. A, 
54. Vinyl formal resins Formvar (89, 117), Schenectady (114) 62, 89, 114, 117 54. A, 
55. Vinyl pyrrolidone resin PVP (59) 59 55. A, 
56. Vinylidene chloride — acrylo- Corogard (87), Saran (43), Zerok (14) 14, 24, 43, 62, 87, 102, 108 56. F 
nitrile resins 
57. Waxes (paraffin, microcrystalline, etc.) Aristowax (101), Arwax (11), Mekon (135), Multiwax (101), 11, 12, 46, 62, 88, 101, 108, 135 57. 
Warco (135) 
* Code for solvents: A = Alcohols; Cc = Chiori d hydroc arb E = Esters; F = Furan; G = Glycols ; H=A ic hydrocarb > Code 
I = Aliphatic hydrocarbons; K = Ketones; N = Nitrohydrocerbons; W = Water isi 3; WA=A alkali oan 
prep: 
defo 
LIST OF MANUFACTURERS AND SUPPLIERS* 
1. Acme Rein Corp., 1401 Circle Ave., Forest Park, Dll. (C 36. Cordo Chemical Inc., 34 Smith St., Norwalk, Conn. (C) 75, 
2. Acryvin Corp. of America, 470 E. 99th St., Brooklyn 36, Rey. (C) 37. Crownoil Chemical Co., Inc., 2-14 49th Ave., Long Island City J 
3. Adhesive Plastite Mastic Co., 114 W. Hubbard St., Chicago 10, 1, N.Y. (R) 76. J 
Til. (C) 38. Custom Coatings Co., Los Angeles 34, Calif. (C) 77. } 
4. Alkydo' Laboratories, Inc., 3242 S. 50th Ave., Cicero 50, Ill. (R) 39. Dennis Chemical Co., 2701 Papin St., St. Louis 3, Mo. (C) 78, E 
5. Amerceat Corp., 4809 Firestone Blvd., South Gate, Calif. (C) 40. Devoe and Raynolds Co., Inc., P.O. Box 328, Louisville 1, Ky. (C) 
6. American-British Chemical Supplies, Inc., 180 Madison Ave., 41. Dewey and Almy Chemical Co., 62 Whittemore Ave., Cambridge 79, ¥ 
New York 16, N.Y. (R) 40, Mass. (R) 80. I 
7. American Cyanamid Co., 30 Rockefeller Plaza, New York 20, 42. a oe OO Co., 300 Union Commerce Building, Cleveland 
N.Y. (R) ? ce) 81.1 
8. American Lucoflex Inc., 500 Sth Ave., New York 36, N.Y. (C) 43. Dow Chemical Co., The, Midland, Mich. (R) 
9. American Monomer Corp., 511 L ter St., L inster, Mass.(R) 44. Dow Coming Corp., Midland, Mich. 82. I 
10. American Products Manufacturing Co., 8127 Oleander St., New Pe ie i a sangha S. Plainfield, i.” (c) 98, Del. (RC) — h 
Orleans, La. (C) an - Inc.. Saree X 
11. American Resinous Chemicals Corp., 103 Foster St., Peabody, 47. Dures Plastics Div.” Hooker Blecirechamiea ©., North 
Mass. (R) ogee 85. I 
12. Angier } . AER Inc., 120 Potter St., Cambridge 42, Mass. (C) 48. Eastman Chemical Products, Inc., Kingsport,“Tenn. (R) 
13. Arrow Lacquer Corp., 208 Dupont St., Brooklyn 22, N.Y. (C) 49. Elastomer Chemical Corp., 212 Wright St., Newark 5, N.J. (C) 86. WN 
14. Atlas Mineral Products Co., Mertztown, Pa. (C) 50. Electro-Technical Products Div., Sun Chemical Corp., 113 E. 87. i 
15. Atlas Powder Co., Wilmington 99, Del. (C) Centre St., Nutley, N.J. (C) 
16. Bakelite Co., Div. of Union Carbide and Carbon Corp., 30 E. 51. Elm Coated Fabrics Co., 48 W. 25th St., New York 10, N.Y. (C) 88. } 
42nd St., New York 17, N.Y. (R) 52. Enjay Co., Inc., 15 W. Sist St., New York 19, N.Y. (R) 89. 5 
17. Barrett Div., Allied Chemical and Dye Corp., 40 Rector St., 53, Falk Div., Cargill, Inc., P.O. Box 1075, Pittsburgh 30, Pa. (RC) 90. } 
New York 6, N.Y. (R) 54, Firestone Plastics Co., Pottstown, Pe. (R) 
18. Biggs Co., Inc., Carl H., 2255 Barry Ave., Los Angeles 64., 55. Firestone Tire and Rubber Co., Akron, Ohio (R) 91} 
Calif. (C) 56. Flexible Products Co., P.O. Box 306, Marietta, Ga. (C) 
19. Bischoff Chemical Corp., Ivoryton, Conn. (C) 57. France, Campbell and Inc., Kenilworth, N.J. (R) 92. } 
20. Blossom Mfg. Co., Inc., 915 Broadway, New York 10, N.Y. (C) 58, Furane Plastics, Inc., 4516 Brazil St., Los Angeles 39, Calif.(RC) 
21. Blum Co., Paul, 312 Larkin St., Buffalo, N.Y. (C) 59. General Aniline and Film Corp., 435 Hudson St., New York 14, I 
22 Booty Resineers, Inc., 112 Jefferson St., Newark, Ohio (C) N.Y. (R) B 
23. Borden Co., Chemical Div., Durite Dept., 350 Madison Ave., 60. General Electric Co., Chemical Div., Pittsfield, Mass. (R) C 
New York 16, N.Y. (R) 61. General Mills, Inc., 2010 E. Hennepin Ave., Minneapolis 13, 
24. Borden Co., Chem. Div., Polyco Dept., 101 Foster St., Peabody, Minn. (RC) I 
Mass. (R) 62. Glidden Co., 11001 Madison Ave., Cleveland 2, Ohio (C) 
25. Bortman Plastics Co., 183 Essex St., Boston 11, Mass. (C) 63. B. F. Goodrich Chemical Co., 324 Rose Building, Cleveland 15, c 
26. Carbide and Carbon Chemicals Co., Div. of Union Carbide and Ohio (R) c 
Carbon Corp., 30 E. 42nd St., New York 17, N.Y. (R) 64. B. F. Goodrich Co., Industrial Products Div., Akron 8, Ohio (C) : 


27. Carboline Co., 331 Thornton Ave., St. Louis 19, Mo. (C) 65. Goodyear Tire and Rubber Co., Inc., Chemical Div., Akron 16, 

28. Celanese Corp. of America, Plastics Div., 290 Ferry St., Ohio (R) 
Newark 5, N.J. (RC) 66. Grand Rapids Varnish Corp., Grand Rapids 2, Mich. (C) 

29. Chemical Coatings and Engineering Co., 2635 West Chester 67. Griffin Chemical Co., 1000 16th St., San Francisco 7, Calif. (C) 
Pike, Broomall, Pa. (C) 68. H & R Industries, 344 E. Walnut St., Nazareth, Pa. (C) 

30, Chemical Development Corp., Danvers, Mass. (C) 69. Harwick Standard Chemical Co., 60 S. Seiberling St., Akron 5, 

31. Chemical Products Corp., King Philip Road, E. Providence 14, Ohio (R) 
R.L (C) 70. Hercules Powder Co., Wilmington 99, Del. (R) 

32. Ciba Co., Inc., Greenwich and Morton Sts., New York 14, 71. Heresite and Chemical Co., 822 8. 14th St., Manitowoc, Wis. (C) 
N.Y. (R) 72. Hooker Electrochemical Co., Niagara Falls, N.Y. (R) 

33. Colton Chemical Co., 1545 E. 18th St., Cleveland 14, Ohio (R) 73. O. G. Innes Corp., 82 Wall St., New York 5, N.Y. (R) 

34. Compo Chemical Co., Inc., 156 Causeway Ct., Boston 14, Mass. 74, Irvington Varnish and Insulator, Div. of Minnesota Mining and Mfg- 
(c) Co., 6 Argyle Terrace, Irvington 11, N.J. (C) 

35. Cook Paint & Varnish Co., P.O. Box 389, Kansas City 10, Mo. (C) 
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EGGGEG 


Concrete vats and piping, electrical insulation, 
fabric coatings, food packaging, greaseproofing, 
lining plating baths 


Collapsible tube coatings, fabric treatments, 
lining storage tanks, protection of steel against 
weathering and corrosion, strippable packaging, 
wire coating 


Food packaging, greaseproofing paper, finishes, 
strippable packaging 


Additive in chlorinated rubber paints 

Wire coating 

Dispersing and emulsifying agent, glass coatings, 
inks, leveling pigment 

Artificial leather, cap liner, chemical resistance, 
greaseproofing paper 

Paper coatings for food packaging, beverage con- 
tainers, cheese wrappers, collapsible tubes, 
laminated paper 


o» 3 11a 
= = Ie 








> Code for drying classification: A = Air drying; B = Baking; 


Saadian tated 


F = Force drying 120-150°F, 
© Code for rating: E = Excellent; G= Good; M-= Moderate; F = Fair; P = Poor 





* This chart i on of materials for 
prepared from the film-forming materials, 
i . thickeners, antioxidants, stabilizers, etc. 





— 





film-forming ding pr coatings 
indicated by (C). Compounding usually involves the eddition of 


» indicated by (R) and sources of pret-ctive coatings 
@neee- a * s - einer " m 
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LIST OF MANUFACTURERS AND SUPPLIERS* (Continued) 


75. Jamestown Finishing Products, Inc., 125 Blackstone Ave., 
Jamestown, N.Y. (C) 

76. Jones-Dabney Co., 1481 S. 11th St., Louisville 8, Ky. (RC) 

77. M. W. Kellogg Co., P.O. Box 469, Jersey City 3, N.J. (R) 

78. Tne Co., 4821 Garden St., Bridesburg, Philadelphia 

, Pa. 

79. Koppers Co., Inc., Chemical Div., Pittsburgh 19, Pa, (R) 

80, Linde Air Products Co., Div. of Union Carbide and Carbon Corp., 
30 E. 42nd St., New York 17, N.Y. (R) 

81. ome" Inc., James, 12827 E. Imperial Highway, Norwalk, 

82. Logo, Inc., 13799 S. Ave. O, Chicago 33, HL. (C) 

83. Marblette Corp., 37-21 30th St., Long Island City, N.Y. (R) 

84, Marbon Chemical Div., Borg-Warner Corp., 1926 W. 10th Ave., 
Gary, Ind. (R) 

85. Michigan Chrome and Chemical Co., 8615 Grinnell Ave., Detroit 
13, Mich. (C) 

86. Midland Industrial Finishes Co., E. Water St., Waukegan, Ill. (C) 

87. Minnesota Mining and Manufacturing Co., 411 Piquette Ave., 
Detroit 2, Mich. (C) 

88. Mitchell Rand Mfg. Corp., 51 Murray St., New York 7, N.Y. (C) 

89. Monsanto Chemical Co., Plastics Div., Springfield 2, Mass. (R) 

90, — — and Coatings Co., 600 Victoria St., Costa Mesa, 

91. National Starch Products, Inc., Resin Div., 1700 W. Front St., 
Plainfield, N. J. 

92, "Con ad _—— Div., U.S. Rubber-Co., Elm St., Naugatuck, 

onn. 

93. Neville Chemical Co., Pittsburgh 25, Pa. (R) 

%4. Newport Industries, Inc., 230 Park Ave., New York 17, N.Y. (R) 

95. G. i Nikolas and Co., Inc., 2800 Washington St., Bellwood, Ill. 


(c 
96, ot ae: Co., Inc., First and Essex Sts. Harrison, 
97. Ohio Sealer and Chemical Corp., P.O, Box 95, Brookville, Ohio (C) 
98. C. J. Osborn Co., 132 Nassau St., New York 7, N.Y. (R) 
99, Pan American Chemicals Div., Pan American Refining Corp., 
122 E. 42nd St., New York 17, N.Y. (R) 

by Pennsylvania Industrial Chemical Corp., Clairton, Pa. (R) 

1, toe Specialties, Inc., 205 E. 42nd St., New York 17, 


N.Y, 
- Pierce and Stevens, Inc., 710 Ohio St., Buffalo 3, N.Y. (C) 
Pittsburgh Plate Glass Co., Paint Div., 1 Gateway Center, 
Pittsburgh, Pa. (C) 
a Polymer Chemical Co., 5920 Carthage Ave., Cincinnati, Ohio (C) 
108 Polymer Corp. of Pa., Reading, Pa. (C) 
“anne Treatments, Inc., 420 Dellrose Ave., Dayton 3, 
oO 
= Prufcoat Laboratories, Inc., 63 Main St., Cambridge 42, Mass.(C) 
Mwy Products, Inc., 4851 S. St. Louis Ave., Chicago 32, 


Coatings Chart 


109, Reichhold Chemicals, Inc., 525 N. Broadway, White Plains, N.Y. 


(R) 

110, Resinous Products Div., Rohm and Haas Co., 222 W. Washington 
Sq., Philadelphia 5, Pa. (R) : 

111. Rexton Finishes, Inc., 62 Woolsey St., Irvington 11, New Jersey 


(C) 

412. a9 iy Asbestos Corp., 243 Belleville Ave., Bloomfield, 
N.J. 

113. Rubber Corp. of America, Latex and Chemical Div., New South 
Road, Hicksville, Long Island, N.Y. (C) 

114, Schenectady Resins Div., Schenectady Varnish Co., Inc., P.O. 
Box 1046, Schenectady 1, N.Y. (RC) 

115. Sr Co., Inc., 326 W. 70th St., New York 23, 
N.Y. 

116. Semet-Solvay Petrochemical Div., Allied Chemical and Dye Copp., 
61 Broadway, New York 6, N.Y. (R) 

Products Corp., Empire State Building, New York 1, 


) 

118, Shell Chemical Corp., 50 W. 50th St., New York 20, N.Y. (R) 

119. Sherwin-Williams Co., 101 Prospect, Cleveland 1, Ohio (RC) 

120. Snyder Chemical Corp., Bethel, Conn. (RC) 

121. Spraylat Corp., 1 Park Ave., New York 16, N.Y. (C) 

122. Standard-Toch Chemicals, Inc., 2600 Richmond Terrace, Staten 
Island, N.Y. (C) 

123. Stanley Chemical Co., East Berlin, Conn. (C) 

124. Sullivan Chemicals Div., Sullivan Varnish Co., 420 Hart St., 
Chicago 22, Ill (C) 

125. Synvar Corp., Wilmington 99, Del. (R) 

126. Tennessee Eastman Co., Kingsport, Tenn. (R) 

127. Thermoplastic Fabrics Corp., 1457 Broadway, New York 18, 
N.Y. (C) 

128. Thiokol Corp., 780 N. Clinton Ave., Trenton 7, N.J. (R) 

129. Thompson and Co., 1085 Allegheny Ave., Oakmont, Pa. (C) 

130. Truscon Laboratories, Inc., P.O. Box 69, Milwaukee Jct. P.O., 
Detroit 11, Mich. (C) 

131, Union Bay State Chemical Co., Inc., 491 Main St., Cambridge 
42, Mass. (RC) 

132. U.S. Stoneware Co., Akron 9, Ohio (C) 

133. Varcum Chemical Corp., Packard Road, Niagara Falls, N.Y. (R) 

134. Velsicol Corp., 330 E. Grand Ave., Chicago 11, Ill. (R) 

135. Warwick Chemical Co., Div. of Sun Chemical Corp., 10-10 44th 
Ave., Long Island City 1, N.Y. (R) 

136. Watson-Standard Co., 225 Galveston Ave., Pittsburgh 30, Pa.(C) 

137. oe Electric Corp., P.O. Box 1017, Pittsburgh 30, 

a. (C) 

138. G. A. Wharry & Co., Inc., 95 Broad St., New York 4, N.Y. (R) 

139. Witco Chemical Co,, 260 Madison Ave., New York 16, N.Y. (RC) 

140. John H. Witte & Sons, Burlington, Iowa (R) 

141. Wyandotte Chemicals Corp., 1609 Biddle Ave., Wyandotte, 


Mich. (R) 
142. Wm. Zinsser and Co., 516 W. 59th St., New York 19, N.Y. (R) 
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ACETATE SAPONIFIED 
PROPERTIES TRIACETATE ACETATE = | CUPRAMMONIUy 
Regular High elongation (Fortisan) . 
Dimensions of fibers " 
1, Continuous length Yes Yes Yes Yes Yes 
2. Staple length, in. 9/16 to 7 9/16 to 7 Any std. - OE ei 
3, Width, microns 11-73 11-73 17-40 3-9 ——— 
4. Specific gravity at 25°C. 1.30-1.35 1.30-1.35 1.30 L5 
Tensile properties ot break ae 
5. Tenacity 219C. and 65% R.H., g./denier 1.1-1.4 1.3-1.8 1.2-1.4 7.0 1.7-2,3 
6. Tensile strength at 21°C. and 657; R.H., 18,000-23,000 | 22,000-30,000 20,000-23,000 138,000 33,000-42,009 
p.s.i. 
7. Wet, percent of strength at 21°C., 65% R.H. 60-65 50-75 67-70 85 a 
8. Ultimate elongation at 65% R.H., percent 23-30 45-50 22-28 6 7 
Recovery from strain 
9. Strain, percent 2 20 - 3-10 2 5 5 
10. Recovery, percent a 23 - 88-43 60 58 48 
Modulus of clestiety : 
11. Static method,© 101° dynes/cm. 3.0-4.8 3.0-4.8 3.5-5.2 20.4-24.5 9.2 
12. Static method, ~ g./denier 26-41 26-41 35-45 152-183 68 
13, Velocity of sound method, ° 10°° dynes/cm- 6.1 6.1 ~ - - 
14. Velocity of sound method, ~ g-/denier 52 $2 _ ~ os 
15. Stiffuess,' average, g- /denier 5.2 3.3 5.3 120 oo ey 
16. Toughness index,” g.-cm./denier cm. 0.19" 9.38° -18 0.21 0.14 
17. Moisture regain at 21°C. 65% R.H., percent 6.3-6.5 6.3-6.5 3.2 10.0-11.5 ieee 
18. Swelling in water, " percent 15-30 15-30 ii 18-26 99-134 
Refractive index 
19. Epsilon! 1.478 1.478 1.472 1,547 1.548 
20. Omega’ 1.473 1.473 1.471 1.513 1.527 
21. Dielectric constant 3.8 at 60 cy. (0% R.H.) = 6.0 at 60 cy. - 
5.0 at 60 cy. (50% R.H.) (at 50% R. H.) 
22. Effect of age Virtually none Virtually none; Arnel Similar to cotton| Virtually none 
Triacetate has been 
in commercial produc- 
tion for only a short 
time, consequently, 
no long range oes 
results are a able. 
Tests to date indicate 
Arnel stable to ageing 
23. Effect of heat, °F. Becomes sticky 350 to 375 Very resistant; 86% Scorches at 36 Decomposes 300; 
of original strength deg. higher than burns readily 
retained after 11 days’ cotton 
exposure at 302°F, 
24. Softening temperature, © F. 375-400 375-400 Non-heat-treated am ~ 
Melts at 500 softening point es 
in terms of 
safe ironing tempera- 
ture 365°F. Heat- 
treated 465-482°F., 
melting point 572° F. 
25. Effect of sunlight, prolonged exposure Loss of tensile strength Very highly resistant Similar to cotton Loss of tensile 
No discoloration under glass; unpro- s 
tected sunlight ex- 
posure tests not 
_complete 
26. Resistance to mothe” Not attacked Not attacked Not attacked Not attacked 
27. Resistance to mildew™ Resistant Highly resistant, es- Similar to cotton Attacked 
sentially undamaged 
by six weeks’ soil 
burial test 
28. Effect of strong acids Decomposed Degraded Decomposed Disintegrated by 
hot dilute or cold 
concentrated 
29. Effect of weak acids Dissolved by certain weak or- Unaffected by dilute Resistant Similar to viscose 
ganic acids, such as acetic solutions of weak 
acids 
30, Effect of strong alkalies Saponified Slowly saponified; Swelling and Swelling and 
only slightly affected mercerization; loss of strength 
at low temperatures loss of strength 
(mercerizing condi- in hot conc. 
tions) 
31. Effect of weak alkalies Little or no effect for short Little or no effect at Little effect Little effect if 
periods; cold. Saponification 9.5 pH at 200°F. for dilute 
on long standing or hot. 16 hours 
32. Effect of organic solvents Insoluble in dry cleaning sol- Unaffected by dry Resistant Resistant 
vents generally; swollen or dis- cleaning solvents; 
solved in acetone, ethyl acetate, swollen by acetone, 
many ketones and esters, glacial other ketones and 
acetic acid, phenol, and some chioroethylene. 
chlorinated solvents. Softened Soluble in methylene 
in alcohol chioride 
33. Dyes used Dispersed acetate dyestuffs; Selected dis Dyes used for Same as for 
selected vats and azo colors; *‘acetate’’ dyestuff; cotton; direct viscose rayon 
some acid and basic dyes; pig- developed azo colors; colors, sulfurs, 
ment dyes; solvent (swelling) selected sulfur and naphthols, 
dyeing vat colors; solvent and vat dyes 
(swelling) dyeing 
ce 
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VISCOSE : NYLON POLYTETRA- 
um wn ZEIN FLUORO- a 
" ae soanetiy | igh Sdunetey Continuous filament ETHYLENE 
Reg Medium Regular High tenacity . (Vicara) (Teflon) 
L Yes Yes Yes Yes Yes - No Yes 
~ a 
‘ot: an 1 to8 No “ “ 1-1/8-6-1/2 1/2 to 6 a 
7 <1 8 8.4-43 10-15 11-43 16-43 14-43 15-41 ~ 
- eT ee 
4| 1.50-1.54 1,50-1.54 1,50-1.54 1,14 1,14 1,14 1,25 2.3 
= ee Ty 
‘ s| 1524 | ame 3.0-4.6 4.5-6.0" 6,0-7.8" 4.0-4.8" 1,10-1,25 1.6 
a) 29,000-47,000 47,000-58,000 | 58,006-88,000 65,000-88,000 88,000-114,000 58,000-70,000 +7,600-20,000 47,000 
. na. 56-63 55-63 85-90 85-90 85-90 60 100 _ 
} a1 15-30_ 10-20 20 25-31" 15-23" 33-45" __ 25-35 13 
j 9| 2 20 2 20 2 15 2 * rh = 2 “e ‘ 
a i0.| 82 30 82 30 | 82 37__| 100 100 100 - 96 80 ~- 
TB i.) 6.49.1 12.5 9.9-23.6 3.0 am LS 3.1" = 
-— Sram ee 93 74-176 "30 A 1s r 3B oe 
a 13.| 115-13 __20 20-338 6.0 = - 5.0 fe 
BB ia! 26-96 147. 150-252 | _ abt, 60 = =| 45 a 
3 15. 8.7 17 25 14-24f 26-52 9-15 3.9 ~- 
Z 16. 0.23 0.22 0.25 0. 54-0.70° _0,59-0.69" 0.79-0.90" 0.18 = 
~ 17. | 11.5-16.6 ___| _AdeS-46.6 _|_11,5- 16,6 4,0-4,5 10 0 
ws 18. 45-82 45-82 45-82 _ _About 2 20. 0 
a 19. 1.547 1,547 1,547 _1,547 1,534 - 
ais 20. 1,521 1,521 1.521 1,521 1,534 = 
21, - - - 4.0 at 1 kc. (18% R.H.) - = 
ad 20.0 at 1 kc. (wet 
22. Slight yellowing None None _ 
¥ 23, Loses strength at 300; does not melt; Becomes sticky at 455 Begins to Decomposes 
Decomposes 350-400; burns readily deteriorate at above 
350 $25 
24. _ Melts at about 480 478-482 = 
25. Loss of tensile strength Some loss of strength. No discoloration Slow deterioration = 
and loss of 
strength 
_ 26. Not attacked Not attacked Resistant Not attacked 
27, Attacked Not attacked Resistant Not attacked 
f 28. Similar to cotton Disintegrated by conc. mineral acids Resistant Not attacked 
e 
29, Strength deterioration on prolonged contact or hot Generally good resistance Very resistant Not attacked 
30, Swelling and loss of strength Virtually none Resistant Not attacked 
31. No effect cold; reduced strength None Very resistant Not attacked 
2 hot or on pro’onged contact 
32, Res istant Unaffected by dry cleaning solvents. Resistant Not attacked 
Soluble in some phenolic compounds 
and in conc. (90%) formic acid 
a a 
38 Acid (for tinting only); basic; Acetate and acid are usually preferred, All usual types, May be stained 
direct; vat; naphthols; sulfur but most other classes are also used including both by acetate 
acid and wool colors 
dyes and 
alkaline dyes 




























































































































































































POLYESTER (Dacron) ct tuibe. 
PROPERTIES 
in mn ACETATE 
Regular High tenacity Staple? Staple 
Dimensions of fibers 
1. Continuous length Yes Yes _ - 
2. Staple length, in. ~ - 1-1/2-4-1/2 1toS5 
3. Width, microns 11-23 21 12-25 16-18 
4. Specific gravity 1.38 1.38 1.38 1.33-1.36 1.70 + .05 1.70 + .05 1.70 + .05 
Tensile properties at break; 
S. Tenacity 21° C. and 65% 4.6-5.0° 6.0-6.2 3.6-4.0 0.6-0.7 1.1-2.9 Up to 2 Up to 2 
R.H., g- /denier 
6. Tensile strength at 21° C. | 81,000-88,000 | 106,000-109,000 | 64,000-71,000 | 10,000-12,000 | 25,000-60,000| Up to 44,000 Up to 44,000 
and 65% R.H., p. Si. 
7. Wet, percent of strength 100 100 100 100 100 100 100 
at 21°C., 65% R-H. 
8. Ultimate elongation at 657%! 19-23 11-13 36-42 10-13 20-35 15-25 15-35 
R.H., percent 
Recovery from strain? 
9. Strain, percent 2 8 2 8 _ - - 10 3 10 pe 
10. Recovery, percent 97 80 100 90 - - - 95(5 min.) 98.5 93 ae 
(S min.) 
Modulus of elasticity 4 
11, Static method, 10! 12.2 14.6 6.1 3.3-4.5 -3-1.7 - ea 
dynes /cm. 2 
12. Static method,© g./denier 100 120 50 28-38% 2-11 6-10 610 
13. Velocity of sound method,® 14.6 - ~- o~ ion bie om 
101° dynes/cm.? 
14. Velocity of sound method,© | Abt. 120 - - - - ~ + 
g- /denier 
15. Stiffness,‘ average, 20-26 46-55 9-11 5.8 10 &12 812 
g- /denier 
16. Toughness index, © 0.50 0.37 0.74 0.04 . 165-.265 -125 .125 
° g--cm. /denier cm. 
17. Moisture regain at 21° C. 0.4 0 0 
65% R.H.. percent 
18. Swelling in water, Virtually none 0 0 
percent 
Refractive index 
19, Epsilon! — 1.536 1.60-1.63 
20. Omega! - 1.536 1.60-1.63 
21. Dielectric constant 3.8 at 60 cycles (dry) - 3.0-5.0 at 60 cy., 1 kc., 1 mc. 
22. Effect of age None None Slight 
23. Effect of heat,° F. Resistant to degradation by heat Melts at 260 Strength loss occurs at 160-200 
Melts at 480 Does not burn 
24. Softening temperature,° F. Sticks at 455 Softens at 170 Shrinks at 160-250 if not under 
restraint; softens at 240-280 
25. Effect of sunlight, Some loss of strength. No discoloration. None Darkens slightly 
prolonged exposure Much more resistant behind glass than 
in direct sunlight 
26. Resistance to moths! Not attacked Not attacked Not attacked 
27. Resistance to mildew™ Not attacked Not attacked Not attacked 
28. Effect of strong acids Very resistant to most mineral acids. Stable Stable 
Disintegrated by 96% sulfuric 
29. Effect of weak acids Virtually none Stable Stable 
30. Effect of strong alkalies Moderate resistance when cold. Stable Stable to most; 
Disintegrated at boil limited resistance to ammonia 
31. Effect of weak alkalies Good resistance Stable Stable 
32. Effect of organic solvents Generally unaffected. Soluble in ke- Swelled or softened by en-be ar ing 
Soluble in some phenolic compounds tones and some solvents (cyclohexanone, xane) at 
chlorinated elevated temperatures 
hydrocarbons; 
swells and 
softens in 
ethers, esters, 
aromatic hydro- 
carbons, diox- 
ane, propylene 
° > 
33. Dyes used Acetate, azoic, and vat with carrier Dispersed dyes Colored Colored before | Colored before 
or at high temperatures with aid of cer- before extrusion. extrusion. 
tain swelling extrusion Selected a. as 
agents; solvent acetate type | aceta 
methods; dyestuffs dyestuffs 
ment dyeing. —— 
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X-54 Acrylast 
Staple Filament 
1. Yes - - Yes aime ‘ie Yes 
- ha 1-1/2 to 6 or tow - 1-1/8-4-1/2 1.5-5.0 = 1.5-4.5 a in 
. ——1 Ratio of width to ist 14- 15-30 12.5-17.0 16.5-25.0 |  16,5-21.5 45-1200 
thickness 
5-6: 1 _ 
9 4. 1.30 1.14 1.14 1.173 1.17 1.17 1.18 1,09-1,10 
2,5-3.3 4.2-4.8° 192s | 2s 3.4-3.9 2.5-3.5 ee | 
sae 3,0-4,0 
* 6. 50,000 62,000-71, 000-34, 37,500 $0,000-57,000| 37,000-52,000 | 45,000-59,000 [20,000-35,000 
‘. % 100 95 - 80 85-95 - ‘ase 100 
bs 8. 30-42 15-17" 20-25* 36 20-25 25-30 37-43 40-50 
9. 24 21 oe ~ 2} 5] 10 2] 4] 8 2] 4] 8] 2 4 2%. 8 
"i 10. 97 97 | 75 - 99 | 89 | 67 95 | 84 | 69| 92 | 80 | 70 190.2 | 81.5 |100 | 35 
i. 4.1 7.6 5.0 - 4.6-5.3 1,8-3.7 4.5 ~ 
es 12. 35 75 50 44 53-60 21-43 43 Ca. 30 
13. - 10.1 - ‘- - _ - - 
4 14. a Abt. 100 - ‘i Be re ee = 
ob 1S. 8.2 25-32 8-12 7.0 16 9.5 8.75 Ca. 30" 
“4 16. 0.53 0.36 0.248 0.45 0.42 0.35-0.58 .70 4-5 
17. <0.4 1.5 1.24-1.59 1.5-2.0 ~ 2.0 .5 max. 
18. Very slight Very slight Slight Very slight Very slight = 0 
19. toy _ 1.522 — nn 1,518 - 
20. ~ - = _ - 1,522 - 
oe . 
z 21. - 4.8 at 60 cycles (dry) ~ - ~ - x1 ak 10° dyeles 
22. Virtually none None Virtually none Virtually none Virtually none None 
23. Shrinks at 250 Resistant to Shrinks Yellows at 392; 3 Sh 
degradation by heat 5% at 487 blackens at 509 rinks at 160 
e 10% at S11 
24. | Strain release occurs Sticks at 455-480 Sticks at 455°F. Sticks at 560° F. Sticks at 392°F.| 240-280 
above 240° unless 
‘3 fiber is stabilized 
25. Some loss of Very high resistance - Slight loss in - Slight yellowing. 
tensile strength to sunlight deterioration tensile strength No loss of 
= strength. 
3 26. Not attacked Not attacked Not attacked Not attacked Not attacked 
I 27. Not attacked Not attacked Not attacked Not attacked Not attacked 
28. | Very resistant, Very resistant to most Resistant Generally resistant Fair resistance to 
except to: mineral acids. Dis- HC! and H,SO,- 
= +g — by 96% Poor resistance to 
S 96% sulfuric —, 
ri 29, Little or no effect Virtually none Little or no effect Stable Virtually none 
30. | Veryresistant, except Moderate resistance Resistant Loss of strength Good resistance 
to high conc. of when cold. Disin- 
yy NaOH above 70% tegrated at boil 
ad 31. Not attacked Good resistance Good resistance Slight yellowing None : 
32, | Generally resistant Unaffected by Insoluble in benzene, Unaffected by Not resistant to 
but dissolved by common solvents acetone, eum common solvents acetone, methy!- 
acetone, partially ether, ethyl alcohol ethyl ketone, ben- 
dissolved by higher dichloroethane, car- zene, orthodichlo- 
ketones, aniline, and bon tetrachloride, ay op 
ethylene dichloride, solvent naphtha, disulfide. Resistent 
dioxane and others to motor oils, some 
gasolines and kero- 
senes, normal hep- 
tane, food oils, 
— — higher alcohols. 
33. Acetate, acid Acid (c technique Acid, chrome, pre- Acetate, acid, basic, vat 
direct, basic saute Gee nae metallized, acetate, ; . 
and some acetate, and vat and vat. Ordinary 
vat dyes, dyeing procedures 





Fibers Chart 


859 








POLYETHYLENE 









































































































































PROPERTIES Monofil COTTON SILK 
Dimensions of fibers 
1, Continuous length Yes No 400 to 
1300 yards 
2. Staple length, in. - 1/2 to 2-1/2 Yes 
3. Width, microns 100-1500 12-20 9-11 
4. Specific gravity 0.92 1.50-1.55 1,25-1.35 
Tensile properties at break 
5. Tenacity 21°C. and 65% R.H., g-/denier 1.0-2.7 2.1-6.3 2.8-5.2 
6. Tensile strength at 21°C. and 65% R.H., 11,000-33, 000 42,000-125,000 | 45,000-83,000 
p- s.i. 
7. Wet, percent of strength at 21° C., 100 110-130 75-95 
65% R.H. 
8. Ultimate elongation at 65% R.H., percent 20-100 3-10 13-31 
(oriented) 
Recovery from strain? 
9. Strain, percent 54 2 5 2 20 
10. Recovery, percent 95 74 45 92 33 
Modulus of elasticity 
11. Static method,“ 10'° dynes/cm. * = 5.7-11.2 8.4-12.9 
12. Static method,” g. /denier o 42-82 76-117 
13. Velocity of sound method,® 10! “ oe 14.4 
dynes/cm. 
14. Velocity of sound method,® g. /denier = - 130 
15. Stiffness,‘ average, g. /denier 2-12 60 18 
16. Toughness index,® g.-cm. /denier cm. 0.3 0.15 0.44 
17. Moisture regain at 21° C. 65% R.H., 0 8.5 11.0 
percent 
18. Swelling in water,” percent 0 44-49 30-41 
Refractive index 
19, Epsilon! os 1.580 1.594 1.556 1.55 +0.01 
20. Omegal - 1.533 1.538 1.547 1.55 + 0.01 
21. Dielectric constant _ - 4.2 at 500 ke., | 4.2 at 13 mc. 6.3 at 60 cy. 
4 me., 10 me. 500 ke., 120 ke. 6.3 at 1 me. 
4.8 at 20 ke. 5.8 at 10 me. 
5.4 at 8 ke. 5.6 at 37 me. 
22. Effect of age Virtually none Virtually none | Slight yellowing;| Slight yellowing; None 
slight loss of slight loss of 
tensile tensile 
23. Effect of heat, ° F. ~ Yellows at 248 1% shrinkage | Decomposes 266 | No loss at 475 
decomposes at at 350 Scorches 400 | 50% loss at 685 
302 (5 hrs.) Chars 572 
24. Softening temperature, ° F. 5% shrinkage at 165 ~ ~~ ~ 1380-1550 
melts at 230-250 
25. Effect of sunlight, prolonged exposure Some loss of tensile | Loss of tensile; | Loss of tensile | Loss of tensile. None 
for clear; muchless | tendency for strength Dyeing affected 
for pigmented. whites to yellow 
No darkening 
26. Resistance to moths! Not attacked Not attacked | May be attacked Attacked Not attacked 
but less than 
wool 
27. Resistance to mildew™ Not attacked Attacked, Not usually May be attacked Not attacked 
especially if attacked but more resist. 
sized than cotton 
28. Effect of strong acids Very resistant Disintegrated Dissolved Destroyed by Attacked by 
by hot dilute hot sulfuric; hydrofluoric 
or cold conc. resistant to and 
others hot phosphoric 
29. Effect of weak acids Very resistant Stable if cold; Moderately Resistant Stable 
strength deter- resistant 
ioration if hot 
30. Effect of strong alkalies Very resistant Swelling and Dissolved Attacked Attacked 
mercerization sida 
31. Effect of weak alkalies Very resistant Little effect Attacked if hot | Attacked if hot | Attacked if hot 
32. Effect of organic solvents Soluble above Resistant Resistant Resistant Insoluble 
160° F. in some 
solvents sabia 
33. Dyes used Pigmented before Basic, direct, Acid, basic, Acid, basic, Resin-bonded 
extrusion mordant, direct, mordant, y pigments: also 
sulfur, vat, naphthols, vat mordant, vat other dyes used 
naphthols on coated fibers_ 
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Acetate 
Avisco. American Viscose, 1617 Penn- 
sylvania Blvd., Philadelphia 3, Pa. 


Celanese, Celaperm, Lanese. Celanese . 


Corp. of America, 180 Madison Ave., 
New York 16, N.Y. ae 
DuPont acetate. E.LduPont de Nemours 
& Co., Inc., Wilmington 98, Delaware. 
Teca, Estron, Chromspun. Estron and 
Chromspun Acetate Fiber, Eastman 
Chemical Products, Inc., Kingsport, 


Tennessee. 


Triacetate 
Amel. Celanese Corp. of America, 180 
Madison Ave, New York 16, N.Y. 


Partially Saponified Acetate 
Celcos. Celanese Corp. of America, 
180 Madison Ave., New York 16, N.Y. 


Rayon, Saponified Acetate 
Fortisan. Celanese Corp. of America, 
180 Madison Ave., New York 16, N.Y. 


Rayon, Cuprammonium 
Bemberg, Matesa. American Bemberg, 
261 Fifth Avenue, New York 16, New 
York. 


Rayon, Viscose 

Avisco. American Viscose Corp., 1617 
Pennsylvania Blvd., Philadelphia 3, 
Pennsylvania. 

Briglo, Englo, Enka, Jetspun, Perlglo, 
Superenka, Tempra. American Enka 
Corp., 206 Madison Ave., New York 
16, N.Y. 

Chardonize, Hygram, Tubize. Celanese 
Corp. of America, 180 Madison Ave., 
New York 16, N.Y. 

Cordura, Super Cordura, Du Pont rayon, 
E. L du Pont de Nemours & Co., Inc., 
Wilmington 98, Del. 

Delray. Delaware Rayon Co., New Castle, 
Delaware. 


ena 
Bo n> oad 


Synthetic Fibers*: Manufacturers’ and Trade Names 


Dul-Tone, Spun-Lo, Tynon, Nupron, 
Premier, Covina 


Dul, Xtra-Dul. North American Rayon 
—— » 261 Fifth Ave., New York 16, 
Newbray, Newdull, Newlow. New Bed- 
ford Rayon Company, Box 908, New 
Bedford, Massachusetts. 
Veri-Dul. Skenandoa Rayon Corp., 261 
Fifth Ave., New York 16, N.Y. 


Nylon 

Chemstrand nylon. Chemstrand Corp., 
350 Fifth Ave., New York 1, N.Y. 

Dawbarn nylon. Dawbarn Brothers, Inc., 
Waynesboro, Va. 

DuPont nylon. E. L duPont de Nemours 
& Co., Inc., Nylon Division, Wilming- 
ton 98, Delaware. 

Enka, Nylenka. American Enka Corp., 
206 Madison Ave., New York 16, N.Y. 


Polyester 
Dacron. E. L duPont de Nemours & Co., 
Inc., Wilmington 98, Delaware. 


Zein 
Vicara. Virginia-Carolina Corp., Fiber 
Div., Taftville, Connecticut. 


Polytetrafluoroethylene 
Teflon. E. I. du Pont de Nemours & 
Co., Inc., Wilmington 98, Del. 


Vinyl Chloride-Vinyl Acetate Resin 

Vinyon HH. American Viscose Corp., 
1617 Pennsylvania Bivd., Phila- 
delphia 3, Pa. 


Vinylidene Chloride Resin 
Bolta saran. Bolta Products, Div. of 
General Tire and Rubber Co., Law- 
rence, Mass. 








Dawbarn saran. Dawbarn Brothers, Inc., 
Waynesboro, V: 

Lus-Trus saran. Lus-Trus Corp., 884 
Railroad St., Ypsilanti, Mich.; also 
Southern Lus-Trus Corp., 1048 Es- 
cambia St., Jacksonville, Fla. 

National sarun. National Piastics Pro- 
ducts Co., Odenton, Maryland. 

Velon. Firestone Plastics Co., Potts- 
town, Pennsylvania. 


Acrylic 

Acrilan. Chemstrand Corp., 350 Fifth 
Avenue, New York 1, N.Y. 

Acrylast. Dawbarn’ Brothers, 
Waynesboro, Va. 

Dynel. Carbide & Carbon Chemicals 
ot oy 30 East 42nd St., New York 17, 

Orion. E. L duPont de Nemours & Co., 
Inc., Wilmington 98, Delaware. 

X-51, X-54. American Cyanamid Co., 30 
Rockefeller Plaza, New York 20, N.Y. 


Inc., 


Polyethylene 
Dawbarn polyethylene (no trade name). 
Dawbarn Brothers, Inc., Waynesboro, 
Virginia. 
Firestone. Firestone Plastics Co., Box 
690, Pottstown, Pennsylvania. 
Reevon. Reeves Brothers, Inc., 54 Worth 
Street, New York 13, N.Y. 
Wynene. National Plastics 
Company, Odenton, Maryland. 


Products 


Glass 
Fiberglas. Owens-Coming Fiberglas 
Corp., Textiles Division, 16 East 56th 
Street, New York 22, N.Y. 
Pittsburgh PPG. Pittsburgh Plate Glass 


Co., Fiber Glass Division, One Gate- 
way Center, Pittsburgh 22, Pa. 
Uniformat. Ferro Corporation, Fiber 


Glass Division, 200 Woodycrest Ave., 
Nashville 20, Tennessee. 

Vitron, L-O-F Glass Fibers Co., 1810 
Madison Avenue, Toledo 1, Ohio. 





* This compilation of the principal physi- 
cal and chemical properties of the commer. 
cially important textile fibers was originally 
prepared for the Modern Plastics Encyclo- 
pedia by Harris Research Laboratories. 


. Except as otherwise noted, all values 
for elastic recovery were obtained at 20°C. 
and 65% relative humidity; rate of loading 
10 g./denier/min.; duration of action of load 
30 sec.; recovery time 60 sec. 


‘ ; 
Except as otherwise noted, all values 

for static method were obtained under the 

same conditions described in footnote (b). 


d 
Testing conditions not reported. 


e 
All values by the velocity of sound 
method were obtained in air-dry condition. 


: Stiffness (resistance to deformation) is 
the ratio of breaking stress to breaking strain, 
P/E, where P is the stress in grams per 
denier required to produce rupture and E is 
the strain in centimeters per gauge centi- 
meter at breaking stress. 


Fibers Chart 


. Toughness (the ability to absorb work), 
expressed as a toughness index, is the work 
per unit volume of material which would 
cause rupture if the stress-strain curve were 
a straight line: PE/ 2. 


e Values pertain to cross section area 


increase, essentially equivalent to volu- 
metric swellfng. 


1 index for light vibrating perallel to the 


long fiber axis. 


i Index for light vibrating perpendicular 
to the long fiber axis. 

; Many materials are subject to attack by 
moths if they contain edible finishes. 


™ Resistance of yarns and fabrics to mil- 


dew depends in many cases upon the nature 
of the finishing materials used. 


™ Rate of loading 1 g./denier/minute. 


° Stretched: rate of loading 7.5 g./den- 


ier/min.; duration of action of load 40 sec.; 
recovery time 60 sec.; stabilized: rate of 
loading 4 g./denier/min.; duration of action 
of load 45 sec.; recovery time 60 sec. 


P Measurements made on uncrimped tow. 


4 Based on circular cross sections. ‘‘Or 
lon’’ has ‘‘dog-bone’’ cross-section. 


2 Nylon and ‘‘Dacron’’ measured on Single 
End ‘Suter’ Tester. ‘‘Orlon’’ measured on 
“*TP-4"’ (16 g./d./min.) ‘‘IP-4"’ gives higher 
tenacities than ‘‘Suter.’’ 


. Recovery against no load, samples 
loaded and load released immediately, re- 
covery within 60 seconds (75°F., 65% R.H.). 


4 “*Instron’’ Tester, 10% per min. rate of 


elongation (75°F ., 72% R.H.). 


, M/20°c. = 1.530 obtained on pressed 
disk of ‘*Vinyon’’ N resin. Birefringence 
could not be detected in this manner. 


Yv Where executive offices and plants have 
different locations, the addresses listed are 
for the executive offices. 


7 Fiber in experimental production only. 


* Stiffness determined at yield point. 
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4 POLYVINYL CHLORIDE 
= TYPE OF PLASTIC BASE 
: Rigid Nonrigid 
£ ee) — 
F 1, Method of processing Calendering, Calendering, Calendering, extrusion, casting Calendering, i 
: c casting, Casting, : 
extrusion extrusion extrusion 
6 2. Forms available Sheets, rolls, Sheets, rolls, | Sheets, rolls (nonrigid also in tapes, a” — 
al tapes tapes tubes) 
r.) 3. Thickness range, in. 0,001-0,010 _0,001-0.010 0.001-0.010 0.001-0.010 010 es 
+ 4. Maxiinum width, in. 54-84 54-84 54 84 Sp > y 
. 5. Area factor® 20,000-23,000 __|_20,000-23,000 21,000 21,000 16,000-23,000 ae 
S 6. Specific gravity 1.24-1.45 1.24-1.45 1.30-1.39 1,20-1.35 120-168 @eo| | 
7. Tensile strength,» p. s. i. 7,000-10,000 1,400-5,600 5,500-8,000 2,000-4, 500 1,800- 15,000 714 
ene 8 Elongation,» percent 25 150-500 2-10 150-500 20-140 cs eg 
a S. Bursting strength,° 1 mil 30-40 20 - 20 30”~é‘i CD | 
thickness, Mullen points 
10. Tearing strength? gm. 60-1,400 60-1,400 10-30 30-1,400 10—> 100 | 
11. Tearing strength,® 1b. /in. 110-490 110-490 - - 80-465. he Sie 
12. Folding endurance! « = - > $00,000 _ Z| 
= 13. Water absorption, © 24 hr., percent Negligible Negligible Negligible Negligible 2 
14. Water vapor 0.35-2.0 0. 35-2.0 ~ 0.23 0.01-0,03 i. | 
permeability” nil 
15. Permeahility to gases, co, 970 co, 970 gh Pe: co, — a 
10°” g-/24 hr. /m. “/mm. 0; 
thick. /em. Hg at 21°C., “, -_ °, sae °, 2.4 ( 
7] o™% RH (50% R.H.) (50% R.H.) (50% R.H.) 
Resistance rating! E FE F FE E te 
16. Strong acids = 
17. Strong alkalies E E Ez mr . 17. 
18. Grease and oils CG Gc. E MtoE G 18 
ay 19% Organic solvents int 
—_S_ G PtoE Ptok E i 
1mm 0-20. Water ) E E E E a] 
i 21. High relative humidity E_ _E E _E E 21. 
22. _ Sunlight G G G G G Si. 
23. Resistance to heat,” °F. 150-200 150-200 Fair 150-200 150-200(dry); 300(wet) 23, 
24. Resistance to cold,? °F. 50 50 Good Good —25 to -50 24. 
25. Change in linear + -9, + a - = - 25. 
: sions at 100° C. 4.2 to —9.5 4.2 to —9.5 
for 30 min.,* percent 
26. Flammability Stew en oatt Stent 0s ould Slow burning to self-extinguishing Self-extin guishing 26, | Sh 
e pe ite 
27. Burning rate,’ in. /sec, 0.2-1,7 0,2-1.7 - - - 27. | 
28. Trade names of films Atlastavon (5) Randfilm (52) | Bakelite (6) Bakelite (6) comes Cy all 
(see list of manufacturers on Bakelite (6) Reet (56) Col-O-Vin (14) Col-O-Vie (14) See tie y 
page 865 for key to numbers Boltaflex (9) Resproid (54) Reet (56) Coveray (13) (18) 
in parentheses) Bonded Beauty (64) Reynolon (55) Resproid (54) Dorn (34) 
Clopane (13) Rucoam (57) Velon (26) Krene (6) 
Col-O-Vin (14) Spartex (61) Vylene (53) Pantex (44) 
Coveray (13) Spunglow (56) Reet (56) 
Dorn (34) Syntilon (45) Resproid (54) 
Fashon (30) Ultron (40) Revelry (63) 
Ger-Pak (31) Velon (26) Reynolon (55) 
Koroseal (32) Visten (67) Syntilon (45) 
Nixon (42) Vitafilm (33) Tolon (63) 
Pantex (44) Vylene (53) Vinylite (6) 
Pee Vee Cee (5) Wataseal (36) Vylene (53) 
Prestoflex (50) Wataseal (36) 
” _ 
29. Manufacturers or processors 2, 4, 5, 6, 9, 10, 13, 14, 19, 20, 23, 6, 14, 16, 26, 6, 13, 14, 34, 18, 44, 56, 57, = 
of films (numbers refer to 26, 30, 31, 32, 33, 34, 36, 40, 42, 34, 44, 53, 54, 36, 44, 45, 53, 67 
list on page 865) 44, 45, 50, 52, 53, 54, 55, 56, $7, 56, 57 54, 55, 56, 57, 
58, 59, 61, 64, 67 59, 63, 66 
7 — 
Films | 
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A POLYAMIDE RUBBER VINYL- 
POLYETHYLENE , POLYSTYRENE | (NYLON) HYDRO- NITRILE 
Al. COHOL ETHYLENE | ETHYLENE CHLORIDE RUBBER 
‘ Casting Calendering, Block, Casting, Casting, Extrusion Casting Casting, 
: extrusion casting, extrusion, extrusion extrusion 
: extrusion molding 
> Trolls, sheets, Rolls, sheets, |Sheets,tapes, | Tubing, rolls, Rolls, sheets Rolls Rolls, sheets, | Rolls, sheets, 
2. ae tapes, tubes tubing sheets, tapes tapes tapes, tubing 
3. | 0.0005-0.008 —F0005-0.010 | Up to 0.010 | 0.002-0.010 | 0.0004 and w | 0001-0010 | 0.0004-0.0025 1 0.001-0.003 
rel 54 108 12 20 40 18 60 11.5-41.5 
= 1 21,600 30,100 12,800 - 12,000 26,100 24,000 25,000 22,800-23,700 
| L2i-1.31 0.91-0.92 2.1.2.2 2.1-2.2 1.05-1.06 1.08-1,14 1.11 1.18-1.21 
re] 4,700-6, 100 1,100-3,500 1,500-3,590 6,300-6,600 7,100-12,100 9,000 3,500-5,000 2,500-4,000 
=| 180-600 200-800 100-300 90-200 3-10 Orients 200-800 250-500 
*. gee ~ - 42 (2 mil film) ~ - Stretches ma 
Ta 60-200 10-100 200-350 - ~ 60-1,600 200-960 
Ti.| 785-890 65-575 io. pe 270-495 se eo om 
2/  - - - - - = 250,000 Very high 
B 80 0-0.8 0.00 0.00 0.04-0.1 1.0-1.5 5 Negligible 
ay 0.1 0.04-0.08 0.0 0.00 0.5-0.7 0, 3-1.8 0.007-0.23 - 
| CO, 200] CO, 12,000 ~ - CO, 16,000| CO, 160 | CO, 288-13,500 Low 
0, 120 | Og 1,900 O, 2,200 | O 25 O2 38-3, 250 
(50% R.H.) 0% R.H.) 
16. P E E E G P G G 
17. P z E E E _E G G 
18 FE MtoG E E G E E E 
i9. E a 60°C.) _E zg EtoP _E c* g" 
P z E B E E to P E E 
21. Pp Eo £E _E E E toP E E 
2. ~ G E E G - F M 
23. _ 200 500 300 175-200 180-380 180-205 200 
A. ~ —70 <—130 —80 G —60 —20 32 
25. —3.2 +10.4 to —19.9 - = —4.6 to —37.4 - pl a 
26, | Slow burning Slow burning Nonflammable | Nonflammable Slow burning Self- Self- Slow burning 
extinguishing | extinguishing 
27. 0.8-0.9 - - - - ae an ais 
28 |Inceloid (3) | Atlas (5) Scotch (39) | Fluorothene Joda P/S (16) Nylam (35) | Pliofilm (33) Visten (67) 
Reynolon 4000 | Celanese (11) Teflon (19) (generic) (6) Polyflex (46) 
(S5)| Cheslene TF (12) Triplax (46) Poly-119 (17) 
Clopay (13) Trithene (67) | Styroflex (41) 
Durethene (20) 
Firestone (26) 
Ger-Pak (31) 
Ivithene (37) 
Jodapak (16) 
Naugahyde (66) 
(43) 
Plicose (47) 
Polyfilm (24) 
Polyphane (49) 
Prestolene (27) 
Reet (56) 
Resinol (1) 
Reynolon (55) 
Spunglow (56) 
Visqueen (67) 
%/ 3, SS 1, 5, 7, 11, 15, 17, 28, 28, 46, 67 16, 17, 18, 29, 35, 48 33 34, 55, 67 
12, 13, 16, 19, 39, 48, 65 38, 41, 46, 59 
20, 22, 24, 26, 
27, 31, 35, 37, 
38, 43, 46, 47, 
49, 50, 51, 55, 
56, 59, 60, 66, 
67 
Films Chart 863 



































































































































REGENERATED CELLULOSE 
TYPE OF PLASTIC BASE | cELLuLose | CELLULOSE Sechentars | seuuaae "renee" 
(CELLOPHANE) " | BUTYRATE WITRA CELLULOse 
Block, 
1. Method of processing Extrusion Casting, Casting Casting, casting, Casti 
into bath extrusion extrusion extrusion 
2. Forms available Sheets, rolls, Sheets, rolls, Sheets, rolls Sheets, rolls Sheets, rolls | Sheets 
ribbons tapes — 
3. Thickness range, in. 0.0009-0.0017 0.0005-0.010 0.001-0.010 0, 0009-0, 002 0.0005-0.010 0.003.010. 
4. Maximum width, in. 46-56 40-60 40 40 50 > ee a 
a 
5. Area factor* 17,900-19,800 21,000-21,800 | 21,200-21,400 23,600 20,000 
a 
6. Specific gravity 1.40-1.50 1.28-1.43 1,.29-1.31 1.19-1.20 1.42-1.46 1.14-1.16 
b be 
7. Tensile strength, p.s. i 4,400- 18,600 5,400-13,900 7,300-13,600 4,100-9,700 10,000-11,000 6,800-10,600 
8 Elongation,” percent 15-45 25-45 10-40 40-60 30-40 
9. Bursting strength,© 1 mil 55-65 30-70 55 40 40-50 
thickness, Mullen points 
10. Tearing strength,* gm. 2-10 2-25 4-6 3-5 “ 
11. Tearing strength, * 1b. /in. 110-515 55-415 55-395 80-105 - 215-395 
12. Folding endurance‘ - 250-400 3,500-4,000° 1,200-1,500° 50-250 2,700 
13. Water absorption, ® 45-115 3.6-6.8 1.2-2.8 0. 1-3.4 1.5-2.0 2.57.5 
24 hr., percent 
14. Water vapor 1, 4-2. 70NMP) 1.4-8.8 4.8-6.0 4.5-6.5 - 4,814.2 
permeability 0.008-0.03(MP) 
15. Permeability to gases, co, 3 CO, 10,000 High High _ High 
10°° g. /24 br. /m.?/mm. Oo, <5 Oo, 970 
thick. /com. Hg at 21°C., N, <0.5 N; 160 
0% R.H. 
Resistance rating! P P P P G F 
16. Strong acids 
17. Strong alkalies P P P P M E 
18. Grease and oils E G G F M G 
19, Organic solvents Moistureproof pj pj pj . 
coating attacked 
20. Water M G G G G E 
21. High relative humidity M G G G G E 
22. Sunlight G G G P G 
23. Resistance to heat,” °F. 300 150-220 300-400 120-180 140 200-250 
24. Resistance to cold,” °F. Good - ae sa on ~—# 
25. Change in linear —0.7 to 4.2 +0.2 to —3.0 0 to —0.8 +0.1 to —3.0 - 0 to -0.7 
dimensions at 100° C. 
for 30 min., 7 percent 
26. Flammability Slow burning Slow to self- Slow buming Slow burning - Slow burning 
extinguishing 
27. Burning rate," in./sec. 0. 7-2.3 0.3-2.2 0. 2-0.4 1.0-2.4 - 0, 3-0.6 
18) 
d f fil DuPont cello- Celanese (11) | Kodapak IV (21) | Joda C/AB (16)| Inceloid N (3) | Ethocel ( 
er pes tht sk eas on phene (19) Inceloid A (3) Kodapak II (21) | Joda C/N (16) —— ‘ 
865 f aa Olin cello- Joda C/A (16) Nixon (42) Nixon (42) E ( Fc 
page or key to nuamers phane (43) Kodapak I (21) ee 
in parentheses) Sylvania cello- | Lumarith (11) (16) 4 
phane (62) Nixon (42) Nixon 
Vuepak (40) inal 
3, 16, 18, 
29. Manufacturers or processors 19, 43, 62 3, 11, 16, 19, 21 16, 21, 29, 3, 8, 16, 2 42, 4%, 
of films (numbers refer to = 29, - 40, = 42, 46, - 25, 40, - : 
list on page 865) » 4, 
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POLY- 
POLYETHYLENE METHYL 
: TEREPHTHALATE | yeTHAaCRYLATE 
—_ 
. Casting Extrusion 
2 Sheets, rolls, Rolls 
‘ tapes i. 
~ SS 
3. 0.00025-0.0075 0.005-0.010 
4. 54 * 
wd a 
s. 20,000 23,400 
6 1.39-1.40 1,181.19 
) 1. 16,800-27,900 11,500-12,300 
8. 70 4-12 
9. 45-60 re 
10. 18 54 
11 650-1,740 340-380 
12. 20,000 ss 
13, 0.3-0.6 0.3-1.0 
14. 0. 05-0. 15(MP) 0.5 
15. CO, <0.5 - 
0, <05 
N, <O5 
16. E G 
17. P G 
18, gE 
19, E - 
J 20. E GtoP 
21. E G 
22. M E 
23. 300 155-190 
24. —80 Good 
25. ~0.2 to ~0.8 ~ 
g 26. Slow to self- Slow burning 
extinguishing 
27. a 0.1 
a wah SBE. 
| 28 Mylar (19) Methaflex (46) 
—_ cee SWaeiaeen  e-" i 
29. 19 46 























ve Films Chart 


LIST OF MANUFACTURERS AND PROCESSORS 
OF FILMS* 


1, Allied Resinous Products, Inc., 525 W. Adams 
St., Conneaut, Ohio 
2. Inc., 500 Sth Ave., New 


4. Associated Rubber and Plastic Corp., 2780 
Park Ave., New York 51, N.Y. 

5. Atlas Mineral Products Co., Mertztown, Pa. 

6. Bakelite Co., Div. of Union Carbide & Carbon 
Corp., 30 Z. 42nd St., New York 17, N.Y. 

7. Blossom Mfg. Co., Inc., 915 Broadway, New 
York 10, N.Y. 

8. Blum Co., Paul, 312 Larkin St., Buffalo, N.Y. 

9. Bolta Products, Inc., Division of General 
Tire and Rubber Co., Lawrence, Mass. 

10. Bortman Plastics Co., 183 Essex St., Boston 
11, Mass. 

11. Celanese Corp. of America, 290 Ferry St., 
Newark 5, N.J. 

12. Chester Packaging Products Corp., 284 
Nepperhan Ave., Yonkers, N.Y. 

13. Clopay Corp., Industrial Products Div., 
Clopay Sq., Cincinnati 14, Ohio 

14, Columbus Coated Fabrics Corp., 7th and 
Grant Ave., Columbus 16, Ohio 

15, Continental-Di d Fibre Co., Newark, Del. 

16. Joseph Davis Plastics Co., Schuyler & Quincy 
Ave., Arlington, N.J. 

17. Dielect Inc., P.O. Box 827, Perth Amboy, N.J. 

18. Dow Chemical Co., The, Midland, Mich. 

19. E.1. DuPont de Nemours and Co., Inc., Film 
Dept., Wilmington, Del. 

20. Durethene Corp., 1859 S. 55th Ave., Chicago 
50, I1l.; 5600 W. Arbor Vitae St., Los 
Angeles, Calif. 

21. Eastman Kodak Co., Rochester 4, N.Y. 

22. Electro-Technical Products Div., Sun Chemical 
Corp., 113 E. Centre St., Nutley, N.J. 

23. Elm Coated Fabrics Co., 48 W. 25th St., New 
York 10, N.Y. 

24. Extruders Inc., 3232 West El Segundo Bivd., 
Hawthorne, Calif. 





25. Filmwood Corp., 33 N. 23rd St., Camden 5,N.J. 


26. Firestone Plastics Co., Pottstown, Pa. 

27. J.P. Frank and Co., Inc,, 11 E. 26th St., 
New York 10, N.Y. 

28. Garlock Packing Co., Pa myra, N.Y. 

29. General Plastics Corp., 1400 N. Washington 
St., Marion, Ind. 

30. General Tire & Rubber Co., Pennsylvania 
Plant, Jeannette, Pa, 

31. Gering Products Inc., N. 7th St. & Monroe 
Ave., Kenilworth, N.J. 

32. B.F. Goodrich Co., Akron 18, Ohio 

33. Goodyear Tire & Rubber Co., Akron 16, Ohio 

34. Gordon-Lacey Chemical Products Co., Inc., 
Maspeth, L.L, N.Y. 

35. H & R Industries, 344 E. Wainut St., 
Nazareth, Pa. 

36. Harte & Co., Inc., 16 E. 34th St., New York 
16, N.Y. 


ah oi. 





particular property 
uses of their materials. 


*The values reported in this chert are only for films up to 0.01 in. in thickness. The information was 
d from v ial grades of these materials may be obtained which excel in some 
. Manufacturers should be consulted for additional or specific information or for new 


37. Irvington Varnish & Insulator, Div. of Minn. 
Mining & Mig. Co., 8 Argyle Terrace, 
Irvington 11, N.J. 

38. Midwest Plastic Products Co., 1801 Chicago 
Road, Chicago Heights, Ill. 

39. Minnesota Mining & Mfg. Co., 900 Fauquier . 
Ave., St. Paul 6, Minn. 

40. Monsanto Chemical Co., Piastics Div., 
Springfield, Mass. 

41. Natvar Corp., 211 Randolph Ave., Woodbridge, 
N,J. 

42. Nixon Nitration Works, Nixon, N.J. 

43. Olin Film Div., Ecusta Paper Corp., subsidiary 
of Olin Mathieson Chemical Corp., 655 
Madison Ave., New York 21, N.Y. 

44, Pantasote Co., 444 Madison Ave., New York 
22, N.Y. 

45. Plastic Film Corp., 475 Fifth Ave., New York 
17, N.Y. 

46. Piax Corp., P.O. Box 1019, Hartford, Conn. 

47. Plicose Mfg. Corp., 16 E. 34th St., New York 
16, N.Y. 

48. Polymer Corp. of Penna., Reading, Pa. 

49. Polyphane Corp., 177th St. & Hariem River, 
Morris Heights 53, N.Y. 

50. Presto Plastics Products Co., Inc., 11 E. 26th 
St., New York 10, N.Y. 

51. W. Raiston and Co., Synthetics Div., New York 
53, N.Y. 

52. Rand Rubber Co., Summer Ave. & Halsey St., 
Brooklyn 16, N.Y. 

53. Resiloid Corp., 220 Stewart Ave., Brooklyn 6, 
N.Y. 

54. Respro, Inc., 530 Wellington Ave., Cranston 
10, R.I. 

55. Reynolds Metais Co., Piastics Div., P.O. Box 

1798, Gary, Ind. 

56. Ross & Roberts Co., Div. of Pollak Industrial 
Corp., 1299 W. Broad St., Stratford, Conn. 

57. Rubber Corp. of America, New South Road, 
Hicksville, L.L, N.Y. 

58. Rudd Plastic Fabrics Corp., 439 4th Ave., 
New York 16, N.Y. 

59. Scranton Plastic Laminating Corp., 3218 
Pittston Ave., Scranton, Pa. 

60. Shore Line Industries, Inc., Railroad Ave., 
Clinton, Conn. 

61. Spartan Industriel Corp., 51 Chambers St., 
New York 7, N.Y. 

62. Sylvania Div., American Viscose Corp., 1617 
Pennsylvania Bivd., Philadelphia 3, Pa. 

63. Textileather Corp., 607 Madison Ave., Toledo, 
Ohio 


64. Thermoplastic Fabrics Corp., 1457 Broadway, 
New York 18, N.Y. 

65. United States Gasket Co., P.O. Box 93, 
Camden 1, N.J. 

66. United States Rubber Co., 1230 Avenue of the 
Americas, New York 20, N.Y. 

67. Visking Corp., Plastic Div., Terre Haute, Ind. 


Square in. per Ib. of film in 1 mil (0.001 in.) thickness. Figures may vary with resin plasticizer ratio. 


> ASTM D882, procedure B 
: ASTM D774 


Elmendorf test. Figures represent pull required to continue teer of 1 mil thick film after starting. 


Force required to start tear is too high to measure on same ¢ 


determined. 
© SPI-ASTM D1004, static-weighing method. 


and therefore is not normaliy 


f Using 1 mil thick film and the Schopper Bending Endurance Tester, unless otherwise noted. 


© ASTM D570 


h ASTM D697; values are in grams/24 he. /m2, ‘/mm, thickness/cm. Hg et 25° c. 


! Code for rating: 

E = Excellent G = Good 
J Except aliphatic and petroleum hydrocarbons. 
K Except Hi2804 and HNO3, 
! Except NH, OH. 
™ Except ketones and esters. 


M = Moderate F = Fair P = Poor 


p Except chiorinated solvents, ketones, esters, and hot aromatic hydrocarbons. 


Except hydrocerbons and chlorinated solvents. 


P These compositions are the thermoplastic materials thet gradually become softer as the temperature 
increases. The maximum and minimum service temperature will depend on formula of material, design of 
part and service conditions such as amount of stressing, humidity, etc. Requirements for resistance to 


heat and cold should be idered as 


Where @ range of values is given in the chart, 





the low value is the limiting temperature for continuous exposure and the high value for intermittent 


exposure. 
9 ASTM D1204. 


* Peragraph 4.10 in Commercial Standard CS192-53. 
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Laminates Chart 











































































































TEFLON MEL AMINE-FORMAL DEHYDE LAMINATES 
LAMINATES : 
PROPERTIES* Glass | Cellulose | Cotton schenees Class 
fabric paper fabric fabric Glass 
base base base hous base mat 
e 
1, Laminating temp., °F. - 270-320 270-320 270-320 270-320 270-320 " 
2. Laminating pressure, p.s. i. - 1000-1800 | 1000-1500 | 1000-1800 | 1000-1800 | 1000-1809 ~~ 
3. Specific gravity, D792 2.2 1.40-1.55 1.35-1.5 1.75-1.85 | 1.82-1.98 Beep... 
4. Specific volume, cu. in. per lb., D792 12.6 19.1-17.8 | 20.5-18.5 | 15.8-14.9 | 15.2-13.9 “a 
5. Tensile strength, D638, p.s.i. 8000-12000) 10000-25000} 9000-13000] 6500-12000)25000-50000} 16500 
6. Modulus of elasticity in tension, x ad 10-19 BS Ca, 
D638, 105 p.s.i. = s - 
7. Compressive strength, D695, p.s.i. - 30000-48000} 27000- 30000-85000! 60000 ~~ 
8. Modulus of elasticity in compression, 7 Rita, 
D695, 105 p.s.i. ™ + = - 4 pats 
9, Flexural strength, D790, p.s.i. 11000-13000] 14000-20000] 14000-20000] 17000-2 28000-55000} 21000-25000 
10. Modulus of elasticity in flexure, 30 Be aoe 
D790, 105 p.s.i. * i: “ 7” 13 
11. Shear strength, D732, p.s.i. _ - 16500-18000) - 19000-30000 ‘ia 
12. Modulus of elasticity in shear, pee. 
105 p.s.i. pe ah) oh ee Kass w 
13. Bearing strength, D953, p.s.i. - -_ - = we rm " 
14. Impact strength, Izod, D256 
ft.-ib, per in. of notch ° 5-6 0.3-1.5 0.9-1.7 0.75-4 5-15 5-5.5 
15. Bond strength, D952, Ib. - 1000 1500-2500 1500 1500-2300 1500 
16. Hardness, Rockwell, D785 M60 M110-M125 | M110-M120 | M110-M115 | M105-M130 ws 
17. Thermal conductivity, C177, 1-2 a ee 
10-4 cal. /sec. /sq.cm. /1° C./cm. a i; ‘is 
18. Specific heat, cal. per °C. per gm. 0.2 = = - 0. 23-0. 26 - 
19, Thermal expansion, D696, 1075 per °C. - - 0.7-2.5 - 0.7-1.2 - 
20. Resistance to heat (continuous)? °F. 480 210-260 210-260 225-245 300 - 
21. Heat distortion temp., D648, °F. - ~ am nn er x 
22. Insulation resistance (96 hr. at 
90% R.H. and 35° C.), D257, megohms | 5900 to 10° * es . 30-1500 10 
23. Volume resistivity (50% R.H. and > 106 id = Be ny 
25° C.), D257, ohm-cm. 2 
24. Dielectric strength, short-time, 
1/8-in. thickness, D149, volts per mil 300-350 400-700 200-300 50-150 200-450 425 
25. Dielectric strength, step-by-step, 
1/%in. thickness, D149, volts per mil 250-300 200-450 100-250 60-120 150-350 300 
26. Dielectric strength, step-by-step, 
f'to lamination, KV/in. 50 = 12-36 7 15-75 35-45 
27. Dielectric constant, 60 cycles, D150 2.7 _ 7.0-8.3 - — _ 
28. Dielectric constant, 10° cycles, D150 2.7 7.9 8.3-8.8 - 6.1-6.5 - 
29. Dielectric constant, 10° cycles, D150 2.7 6.4-8.5 6.2-10.0 8.0-9.6 6.9-9.0 6.5 
30. Dissipation factor, 60 cycles, D150 0. 0005 - 0.041 - _ 
31. Dissipation factor, 103 cycles, D150 0.0004 0.057 0.07-0.09 _ 0.011-0.014 - 
32. Dissipation factor, 106 cycles, D150 0. 0006 0.035-0.05 | 0.031-0.1 0.12-0.22 | 0.011-0.025 | 0.040-0.080 
33. Arc resistance, D495, sec. 160 - 120-135 - 175-190 180 
34. Water absorption, 24 hr., " 
1/8 in. thickness, DS70, % 0.02 1.0-2.0 1.0-2.0 1.0-5 1,0-2.5 1.5-2.8 
35. Burning rate, D635 Nil Approximately nil Nil Nil 
36. Effect of sunlight Nil Slight color change - 
37. Effect of weak acids, D543 None —->. None None None 
38. Effect of strong acids, D543 Rog ype Decomposes - 
39. Effect of weak alkalies, D543 None None None None None None 
40. Effect of strong alkalies, D543 Slight Attacked Attacked None Attacked Attacked 
41. Effect of organic solvents, D543 None None on bleed-proof materials SS 
42. Machining qualities Good Fair Good Fair Fair Fair 
Aqualite (22), Celoron (7), Consoweld (5), Decarlite (8), 
Dilecte 4S ays (10),  eecnion (13), a G5), _ (27), 
micoid , Micarta ), Nevamar (21), moi ’ 
43. Trade oomge Sens ye pol = ema - Panelyte (24), Phenolite (22), Phenrok (10), Pionite (26), 
ae ee ) Pregwood (13), Resilyte (2), Ryertex (29), Spauldite (31), 
Synthane (32), Taylor (33), Tensilite (17), Textolite (14) 
44. Manufacturers (See list on page 869 . 2, 3, 5, 7, 8, 10, 11, 13, 14, 16, 17, 20, 21, 22, 24, 25, 


for key to numbers) 








26, 27, 29, 31, 32, 33, 34, 35 
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Cellulose Cotton Cotton Nylon Glass Asbestos Asbestos 
paper fabric web fabric fabric fabric paper _ 
hawt base base base base base base " 

1. 275-350 275-350 275-350 275-325 275-350 300-350 300-350 300-320 

2. {000-1800 1000-1800 1000-3000 1000-1800 1000-1800 1000-1800 1000-1800 1000-2000 

3. 1. 30-1.40 1.30-1.36 1,31-1.37 1,15-1.19 1.4-1.8 1.55-1.80 1.65-1.83 1.3 

4 21.3-19.7 21, 3-20.4 21. 1-20.2 24.0-23.2 19.7-15.4 17.8-15.4 16.8-15.1 21,3 

5. | 6000-25000 9000-16000 15500 5000-9500 11500-40000 6000-12000 5000-15000 | 16000-32000 

6. 4-30. 3.5-15 -~ 3.6 10-20 3.5-15 - 37 

7. | 20000-40000 | 30000-44000 | 32000-41000 - 42000-60000 | 18000-45000 38000 12000-21000 

8. 8 6 - - ~ 7 5 ~ 

9. | 10500-25000 | 16000-30000 | 18000-21000 | 10000-22000 | 20000-40000 | 10000-35000 | 10000-35000 | 25000-40000 

10. 15 - ad + - 12 - - 

11. | 9000-14000 | 11500-15100 | 12600-14000 | 13200-13700 | 17200-24000 | 12000-16100 9000-13500 - 

12. - > 4 - - - - 

13. - = at - - ~ = ~ 

14. 0.35-2.2 1.0-10 2.2-5.5 2.0-8.0 3.2-16 1.8-11 0.8-1.9 4-8 

15. 700-1400 1200-3000 1000-1600 1000-2200 800-1600 1500-2200 700-1000 - 

16. M70-M120 M70-M120 M100-M110 M100 M105-M110 M70-Mi10 M100 M90-M105 

17. 1.8 2. 1-2.3 - = 1.4-1.8 4.6 - — 

18. 0.38-0.41 0. 35-0.38 - — 0.23-0. 27 - _ 0.2-0.4 

19. 1.4-3.0 1.8-3.2 1.3-1.6 4 1.5-2.5 1.7-2.5 1.0-1.6 0.6||,6.5|| 

20. 225-250 225-250 ao 165 290 275 275 150-200 

21. >320 >320 = 165 >320 >320 - >320 

22. 35-20000 10-5000 10-200 30600- 1000000 25-500 _ - 0. 25-335 

23. | 104-1913 10 10.4912 ~ 7x 1035 ~ ~ - i 

24. 300-1000 150-600 200 360-480 300-900 50-100 160 75-500 

25. 260-800 150-440 150 300-425 250-700 50-125 120 _ 

26. 15-70 10-60 10-40 40-100 10-50 7 4-25 — 

27. 4.5-7.5 5.0-10 - 3.7-4.2 ~ ~ — - 

28. 4, 2-6.0 4.2-6.5 = 3.6-4.1 4.8 7.5 7.0 _ 

29. 3.6-6.0 5.5-7 7.0 3.5-3.9 3.7-6.0 5.5-7.0 5.2 5 

30. 0.02-0. 10 0.04-0.20 _ 0.01-0.02 0.01-0. 02 ~ -_ 0.20 

31, 0.03-0.07 0.04-0.09 - 0.01-0.02 0.015-0.017 0.06-0. 10 0.179 - 

32. 0.02-0.08 0.05-0.10 0.10 0.015-0.040 0.01-0.03 0. 10-0. 15 0.115 0.05 

33. Tracks Tracks ~ 5-40 Tracks Tracks Tracks Tracks 

34, 0.3-9.0 1.0-2.0 1.5 0.2-0.35 0.3-2.3 0.3-2.5 0.4-2.0 2.5-11 

35. | Very low Very low Very low Slow Nil Approx. nil Approx. nil Very low 

36. Lowers surface resistance and general darkening 

37. None to slight depending on acid 

38. ; Decomposed by oxidizing acids; reducing and organic acids none to slight effect 

39. Slight to marked depending on alkalinity and grade 

_ #%. Attacked by strong alkalies unless a special alkali-resistant resin is used 
_ 41. None on bleed-proof materials 

42. Fair to excellent Fair to good Good 
Aqualite (22), Capac (3), Celoron (7), Consoweld (5), Decarlite (8), Dilecto (7), Farlite (11), 
Formica (13), Hi-Den (25), Insurok (27), Lamicoid (20), Micarta (34), Nevamar (21), Norplex (23), 
Ohmoid (35), Panelyte (24), Phenolite (22), Phenrok (10), Pregwood (13), Resilyte (2), Ryertex (29), 

43. Spauldite (31), Synthane (32), Taylor (33), Tensilite (17), Textolite (14), Trevarno (4) 

“4. 2, 3, 4, 5, 7, 8, 10, 11, 13, 14, 16, 17, 20, 21, 22, 23, 24, 25, 27, 29, 31, 32, 33, 34, 35 
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DIALLYL PHTHALATE 
LAMINATES POLYESTER LAMINATES 
; FIBRE peer 
P a in ge 
estat cs Glass Cotton Glass Glass ‘ fee deck 
fabric fabric fabric mat fs nesses give 
base base base base high values) 
—— penises 
1. Laminating temp., °F. 200-300 200-300 200-300 200-300 180-250 3 
2. Laminating pressure, p.s.i. 10-150 10-150 10-150 10-150 0-10 Sao. + 
3. Specific gravity, D792 1.65 1.38 1.5-2.1 1.5-1.8 12-15 Lois s— 
| 4. Specific volume, cu. in. per Ib., D792 16.8 20.1 18.5-13.2 18.5-15.4 23.0-18.5 27.7-18.5 ar 
5. Tensile strength, D638, p.s.i. 21000-29000 | 8500-10500 | 40000-50000 | 15000-24000 | 6100-14300 6000-12000 elk 
6. Modulus of elasticity in tension, eae 
7. Compressive strength, D695, p.s.i. 45000 40000 30000-60000 | 30000-50000 | 19700-25000 20000-30000 (te 
8. Modulus of elasticity in compression, 30-40 a ances 
D695, 105 p.s.i. Bi Si a 9 8. 
9. Flexural strength, D790, p.s.i. 42000-50000 | 12000-17000 | 50000-63000 | 20000-35000 | 12800-23500 12000-20000 AS 
10. Modulus of elasticity in flexure, <P 
D790, 105 p.s.i. * * 28-30 - stand ~ 10. 
11. Shear strength, D732, p.s.i. 17800-20000; 14000-14700 | 12000-18000 - _ a 
12. Modulus of elasticity in shear, ‘ 5-7 ‘S AY 
105 p.s.i. ss e 12. 
13. Bearing strength, D953, p.s.i. - - 40000-50000 - - 13 
14. Impact strength, Izod, D256, s + 
de waren ak ada 4.3-6.7 0.8-1.2 19-35 11-25 1.0-8.0 “. 
15. Bond strength, D952, Ib. 1300 - ~ 700-1100 - 1000 is 
16. Hardness, Rockwell, D785 M120 7 M100-M110 M90-M100 ~ R56-R100 16. 
17. Thermal conductivity, C177, i -) Py oF a 3-5 
10-4 cal. /sec./sq.cm./1° C./cm. 17. 
18. Specific heat, cal. per °C. per gm. - - 0. 25-0.26 - - 0.4 , 
19. Thermal expansion, D696, 10-5 per °C. - - - - 3.1 2.3 ; 
20. Resistance to heat (continuous),” °F. 300 - 300-400 300 220 225 20, 
21. Heat distortion temp., D648,° F. - - _ - 240 - hg 
22. Insulation resistance (96 hr. at oe 5000-50000 SE te 
90% R.H. and 35° C.), D257, megohms mse mA 22. 
23. Volume resistivity (50% R.H. and ae Pe fe 12 13 E 
25° C.), D257, ohm-cm. 10 10 23. 
24. Dielectric strength, short-time, i 
1/8in. thickness, D149, volts per mil 530 390 200-600 250-600 600-800 150-250 24. 
25. Dielectric strength, step-by-step, se 
1/8-in. thickness, D149, volts per mil - z - 200-450 | 400-600 25. 
26. Dielectric strength, step-by-step, au = 
|| to lamination, KV/in. 75 40 5 50 26. 
27. Dielectric constant, 60 cycles, D150 4.3 5.1 —- 4.3-4.8 5.1 - 27 
28. Dielectric constant, 103 cycles, D150 = - - - = 28. 
29. Dielectric constant, 10° cycles, D150 41 4.8 ~ 4.0-4.7 3,004.2 aad 09, 
30. Dissipation factor, 60 cycles, D150 0.013 0.015 _ 0.005-0.025 0.1 ~ 30, 
31. Dissipation factor, 103 cycles, D150 - _ -_ 0.005-0.010 - 0.03-0.08 31, 
32. Dissipation factor, 10° cycles, D150 0.015 0.018 - 0.007-0.02 0.03 ; 32, 
33. Arc resistance, D495, sec. 150 130 80-120 80-180 2875 140 33 
34. Water absorption, 24 hr., 
1/8 in. thickness, DS70, % 0.12 0.60 0. 3-0.9 0.3-1.0 1.5 18-65 oll 
35. Burning rate, D635 - ~- Slow to nil | Slow to nil [Moderatete seff- Slow 35. 
36. Effect of sunlight Nil Nil Approx. nil | Approx. nil |Slightdark Slight 36.5 
ittled 
37. Effect of weak acids, DS43 None None None None None “4 — 37 
38. Effect of strong acids, D543 Slight | Decomposes| Some —— = Embrittled 38. 
39. Effect of weak alkalies, D543 None None Slight Slight Slight Swells 39 
40. Effect of strong alkalies, D543 Slight Attacked Attacked Attacked Attacked Swells 40 
41. Effect of organic solvents, D543 None None 7 —7 o_o None 41 
42. Machining qualities Fair Good Fair Good Excellent Good to excellent 42. 
Conolite (6), Dilecto (7), Dryply (12), Formica (13), Diamond (7), National 43. 
43. Trade names (See list of manufacturers Glastic (15), Insurok (27), Lamidall (36), Micarta (34), (22), Spaulding (31), 
on page 869 for key to numbers) Panelyte (24), Phenolite (22), Plastaloy (1), Synthane Taylor (33), Vulcoi 
(32), Trevarno (4), Zenaloy (37) (7), Wilmington (35) 
44. Manufacturers (See list on page 869 . 
for key to numbers) 1, 4, 6, 7, 12, 13, 15, 18, 22, 24, 27, 32, 34, 36, 37 7, 22, 31, 33, 35 S 
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EPOXY SILICONE 
LAMINATES PLASTIC 
eer 
Glass Glass Asbestos 
abric fabric fabric (Laminated) 
= base base 
1. __ 300-370 430-430 350-400 275-365 
> 100-1800 1000-2000 1000-2000 2000-25000 
1,7-1.9 1.6-1.9 1.75 1,35-1.45 
4 16.3-14.5 17.3-14.5 15.8 * 21.6-19.0 
5, 33000-50000 10000-25000 = 5000-8000 
7, 50000-90000 | 35000-46000 | 40000-50000 | 25000-30000 
8. = _ =— -_ 
9, 45000-80000 | 10000-44000 | 12000-16000 9000-15000 
10. 20-36 os ” 13 
11, __ 17000-22000 |__16500-18000 - - 
12. - Hr “« * 
13. - = = we 
14, 6-16 5-22 6-9 0, 5-1.5 
15. 1600-2700 600-1300 ~- 450-600 
16. M105-M120 M100 - M90 
17. - 1.0 tin e; 
18, - 0.25-0.27 = - 
19, ~ 0.5-1.0 = 0.42 
20. 300-360 400-500 > 480 150 
21, 355-375 500 > 400 = 
22.  100000-550000} 1-300000 ~ - 
23. ae ~ Pm 1.6 x 10°? 
135 
24, 400-750 200-480 50-150 (/4in.) 
105 
25. 300-600 150-250 50-100 (1/4-in.) 
26. 35-110 25-55 = , 
27. 4.2-6.5 3.7-4.3 - 6 (1/4-in.) 
28. ~ 3.7-4.3 a a 
29, 4.5-5.3 3.7-4,3 - - 
30, 0.003-0.015 | 0.0006-0.0055 _ 0.11 
31, - 0.0010-0, 0035 - = 
32. 0.015-0.025 | 0,0012-0.0030 - = 
33, 15-130 150-250 ~ 135 
34, —-0,05-0.25 0.15-0.65 1.0-1.5 jain) 
35. Slow Very low Nil Slow 
36. Slight color chan Nil Nil Slight 
37. None None Very slight None to slight 
38. Slight Some attack Some attack Poor 
alll None Very slight Very slight Fair 
40.__ Slight | Att 
Slight Attacked Attacked Poor 
“1. ___ None Attacked by some Slight 
42, Good Fair | Good Good 
43. Dilecto(7), For- | Dilecto (7), Formica (13),Lamicoid| Benelex (19) 
mica (13), Synthanel (20),Micarta (34), Panelyte (24), 
(32), Taylor(33), | Phenolite (22), Synthane (32), Tay- 
Textolite (14), lor(33), Textolite (14), Trevarno 
44, 4,7,13,14,32,33 | 4,7,13,14,18,20,22,24, 32, 19 
eins 33,34 
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LIST OF MANUFACTURERS AND SUPPLIERS* 


1. Atlas Mineral Products Co., Mertztown, Pa. 

2. Buckstaff Co., The, Oshkosh, Wis. 

3. Capac Plastics, Inc., S. Main St., Capac, Mich. 

4. Coast Mfg. and Supply Co., Livermore, Calif. 

5. Consoweld Corp., Wisconsin Rapids, Wis. 

6. Continental Can Co., Inc., 4300 N. Port Washington Rd, 
Milwaukee, Wis. 

7. Continental-Diamond Fibre Co., Newark, Del. 

8. Decar Plastic Corp., Middleton, Wis. 

9. Electro-Technical Products, Div. of Sun Chemical Corp., 
113 E. Centre St., Nutley 10, N. J. 

10, Fabricon Products, Div. of Eagle-Picher Co., 1721 
Pleasant Ave., River Rouge 18, Mich.; 6430 E. Slauson, 
Los Angeles, Calif. 

11, Farley & Loetscher Mfg. Co., Dubuque, Iowa 

12. Flexfirm Products, 2300 North Chico Ave., El Monte, Calif. 

13. Formica Co., The, 4614 Spring Grove Ave., Cincinnati 32, 
Ohio 

14, General Electric Co., 1 Plastics Ave., Pittsfield, Mass. 

15. Glastic Corporation, 1823 E. 40th St., Cleveland 3, Ohio 

16. Haskelite Mfg. Corp., Grand Rapids 2, Mich. 

17. J. P. Lewis Co., Beaver Falls, N.Y. 

18. Lunn Industries, Inc., Oakwood Rd. & W. 11th St., 
Huntington Station, L.L, New York 

19, Masonite Corporation, 111 West Washington St., Chicago, Ill. 

20. Mica Insulator Co., P.O, Box 1076, Schenectady 1, N.Y. 

21. National Plastic Products Co., Odenton, Md. 

22. National Vulcanized Fibre Co., Wilmington 99, Del. 

23. Northern Plastics Corp., La Crosse, Wis. 

24. Panelyte Div., St. Regis Paper Co., Enterprise Ave., 
Trenton, N. J. 

25. Parkwood Laminates, Inc., 24 Water St., Wakefield, Mass. 

26. Pioneer Plastics Corp., 28 Goodhue St., Salem, Mass. 

27, Richardson Co., The, Lockland, Cincinnati 15, Ohio 

28 Russell Reinforced Plastics Corp., 4 S. 13th St, 
Lindenhurst, L.L, N.Y. 

29. Joseph T. Ryerson & Son, Inc., P.O. Box 8000-A, 

Chicago 80, Ill. 

30. Scranton Plastic Laminating Corp., 3218 Pittston Ave., 
Scranton, Pa. 

31. Spaulding Fibre Co., Inc., 310 Wheeler St., Tonawenda, N.Y. 

32. Synthane Corp., Oaks, Pa. 

33. Taylor Fibre Co., Norristown, Pa.; La Verne, Calif. 

34. Westinghouse Electric Corp., P.O. Box 868, Pittsburgh, 30, 
Pa. 

35. Wilmington Fibre Specialty Co., New Castle, Del. 

36. Woodall Industries, Inc., 7575 E. McNichols Road, Detroit 
34, Mich. 
37. Zenith Plastics Co., 1600 West 135th St., Gardena, Calif. 





* The values for the properties in this chart are based upon maximum 
and minimum figures submitted by a number of manufacturers of each 
type of laminate. The manufacturers should always be consulted before 
making a choice of laminate. 


*p numbers refer to A.S.T.M. methods. 


> The values reported for this property depend on the size and shape 
of the test piece and the molding conditions. The maximum permissible 
service temperature will vary with the formulation of the material, de- 
sign of the part, and service conditions such as amount of stressing, 
humidity, etc. Requirements for resistance to heat should be considered 
a special problem. 
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Treating Operations 


PROPERTY RISES CORNEAS, OG. ; THE GENERAL TIRE AND 
525 N. Broedway, White Pleins, N.Y. Chemical Div., Akron 9, Ohie 
Plyophen Polylite | Polylite | Polylite | Polylite | Polylite | Polylite | Polylite | Glykon | Glykon Glykon | Glykoa 
169 8000 8010 8027 8060 8120 8200. 8080. R-100. 100MV, R-300, | F-600, 
c 5013 8009. 8016. 8037. 8061, 8150. General | Chemical | Rigid Rigid Rigid | Plexible 
4 pee os 5025 General | General | Non-air Self- Flexible | purpose, | resistant 
é purpose | purpose, jinhibited jextinguish- |thixotropic’ 
light ing 
stabilized 
Identity Phenolic resin Unsaturated polyester resins Polyesters 
Resin or resin aS , 
fi % 60-70 100 100 100 100 100 
Viscosity at 169: 80-160 
% g| 25°%C., cp. 5013:40-75 300-2700 | 800-2700 | 300-360 /1700-2270 | 300-1200 | 600-800 | 125-175 700 2500 2000 
8 3 5025: 150-400 
3 Alcohol, acetone. 
Compatible with a . Aromatic hydrocarbons, chlorinated 
8 Seivents limited amount of Ketapes, estas, oiiduinaind Species hydrocarbons, ketones, styrene 
6 =) water 
sic sala say et 40°F: indefinite 77°F. (in dark): 
a Selew 99°F: No catalyst: 77°F.: 3-6 mo. With catalyst: 2-14 days 6 mo. 6 mo. 6mo, | 12mo | 12m 
| Sete 100°F .: 3-4 weeks (except accelerated systems) 
Resin content, % 60-70 60-70 6670 | 6 | 7 | soo | o | 48 68 75 70 so | i” 
0.25-2.0% benzoyl peroxide; 0.5-2.0% methyl ethyl ketone : 
Catalysts Nene aecensary peroxide; other peroxides and hydroperoxides : Pevonides 
Inhibitors Copper, sulfur, antioxidants, some pigments Copper, rubber, antioxidants, quinone, hydroquinone 
Impregnat i Dip tank with n 
Joe moe ain thn the Brush, spray, dip tank, roller or knife coating, pouring Spray, dip, squeeze rolls, and spatula 





Preparation of resin 


Thin if necessary 
to obtain proper 


sonia pich-ap if desired 


Stir in catalyst, add fillers, pigments, and accelerators, 


Disperse fillers, colors thoroughly. Add 
activator (if used). Stir in catalyst till 
completely dispersed and dissolved. 











































































































Treating Operations 


Storage life of Room temp.: 1.5% benzoyl peroxide, 779F.: > 48 hr. 
treated material 4-6 mo. Stability increased at reduced temperatures 2-3 days at 77°F. (dark) 
Curing cycle 169 &502S: 15 & up 
Pressure, p.s.i. 5013: 50 and up Caetet end ep Contest apd up 
om é Temperature, 169 & 5025S: 275-325 180° to 280°F., except with room temperature Room temperature and up depending on 
| = 5013: 300-325 catalyst systems conditions 
~ i 169 & 5025: 
: 325°F.: 1/8": 3 min. | Hot cures: 1 to 10 min. Depends on resin-catalyst system used, a 
Tine 275°F .: 1/8" : 20 min. | Cold cures: 30 min. to 10 hr. mass, and curing conditions 1 min. and up depending on conditions 
5013: 1/8" : 10-12 mi 
PROPERTY MOL-REZ CORPORATION, 3134 Colifornic St., N.E., Minneapolis 18, Minn. THE GLIDDEN COMPANY, 11001 Medison Ave., Cleveland 2, Ohic 
Pleogen | Pleogen| Pleogen Pleogen | Pleogen | Pleogen | Pleogen | Pleogen | Glidpol | Glidpol | Glidpol | Glidpol Glidpol | Glidpol 
1000-1100. 1200. 1300. 1402. 1500, 1600. 1700. 1800. 9001,1005,; 1016. 1017, 1018. 2002. 4000 
Rigid, Casting Rigid, Flexible Rigid |Resilient,| Rigid, | Thixotropic 1012. | General | High heat Fire Flexible | Series. 
Company general general for matched] low cost | general | resin used | General | purpose; | distortion;| retardant; Coating 
s number purpose purpose die molding, purpose [in combina-| purpose; rigid. rigid. rigid. resins 
HH tion with | variable- at 100% 
x low viscos- jreactivity; reactivity 
ity resins rigid. 
Pety Polyester ‘ 
Identity Polyester- styrene Polyester| -viny!l a ome Polyester Unsaturated polyester resin 
toluene an 
pL ee ag 100 100 100 100 100 100 100 93 100 
a | formers, % 
22 : ; 
: x woe . 330-380 | 200-250| 2000-2500 | 200-250 | 2000-2500/2000-2500 | 45000- Thixotropid 600-1000 2500 | 1500 | 1700 | 100 50-2000 
+» CP. * 
3 ; Solvents Ketones | Acetone, methyl ethyl ketone, sty , chi ted hy drocarb 
aie Be gman Several months in the dark 4 to 6 months at 77°F. 
Resin content, % G6 | @ | 8 ft °@ 22.2) oe 65 to 75 | 50 to 100 





1% methyl ethyl ketone peroxide for room temperature cure. 


0.5 to 2% benzoyl peroxide; 0.5 to 1.0% Lupersol DDM; 








Catalyets 2% benzoyl peroxide paste for heat cure other peroxides 
Inhibitors Phenols and quinones Lead, copper, sulfur, rubber 
— Spray, brush, roller, dip, etc. Dip tank, squeeze rolls, brushing, spreading, spraying, 








Preparation of resin 


Stir in catalyst 


Dissolve catalyst in resin or in styrene before addition. 
If accelerator is prescribed, add to resin first. 





Storage life of 
treated material 


2-5 days, in dark when catalyzed with benzoy! peroxide 


2 hours to 5 days depending on catalyst used. 











Curing cycle 
Pressure, p.s.i. 





Temperature °F . 








Time 


rye 
Contact to 300 Contact pressure to 800 ans 
air dry 

Room to 250° depending on catalyst Room temperature to 260°, depending on resin 4 he. Cwed 
and catalysts. at elevated 

10 min. to 48 hr., depending on catalyst system used 2-5 min., depending on temperature, catalysts tempers 
and resin mass. tures (200 
300°F .) in 
2to1S mis. 
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—— 
PROPERTY | 
Company Plaskon | Plaskon Plaskon Plaskon Plaskon Plaskon Plaskon Plaskon Plaskon Pleskon | Plaskon 
number 911 920 41 1 9404 9411 9441 942 9500 9510 il 9600 
Rigid; high | Rigid; high| General | General Rigid; light | Rigid; Rigid; General | Resilient; | Resilient; (Resilient; | Flexible; 
heat dis- | heat dis- purpose; | purpose; | stable; medium light purpose; | high medium low vis- high impact; 
soatity tortion; tortion; rigid; rapid im- | styrene viscosity; | stable; rigid; impact; viscosity; | cosity; high elonge- 
dially! =| diallyl styrene | pregnating styrene styrene styrene | styrene styrere styrene tion; styrene 
phthalate | phthalate styrene 
Resin or resin 
formers, % 100 100 100 100 100 100 100 100 100 100 100 100 
scosity at 165,000 
Vi 
st. « at 30°C 10,000 700 330 2200 2700 2200 2200 800 2700 800 1000 
Solvents Aromatic hydrocarbons, chlorinated hydrocarbons, ketones, esters 
12 mo. at 70°F, 6 mo. st 70°F. 6 mo. at 
yn eg in the dark in the dark 4 mo, at 70°F. in the dark come antnal 4 mo. at 70°F in the dark 
Resin content, % es 
Paste, 2% benzoyl 1% benzoyl peroxide for heat cures. Other peroxides, 
cae peroxide | hydroperoxides, or accelerators for casting 
Inhibitors Various materials such as amines and phenols 
Impregnation 
r Spray, brush, dip tank, squeeze rolls, and spatula 
Stir in paste catalyst 
Preparation of until completely dis- Dissolve granular catalyst in a small amount 
Storage life 2 da. at 70° Sde.at | 14 da. at 7 da. at 7 da. at 
of treated F. in the 70°F. in | 70°F. in 4 da, at 70° F. in the dark 70° F. in 4 da. at 70° F. in the dark 70°F. in 
material dark the dark | the dark the dark the dark 
Curing cycle 
Pressure, p.8.i- Contact and up 
eS . 180°-250° | 180°-250° Depends on catalyst-accelerator system 
Time, min. 1-30 1-30 Depends on catalyst-accelerator system 
PROPERTY INTERCHEMICAL CORPORATION, Finishes Div., Nework 1, NJ. 
Z IC-312 IC-336 IC-382 Ic-401 IC-433 Ic-514 IC-625 1C-636 IC-670 IC-671 IC-730 
m Standard HV rigid HHDT rigid Flexible Resilient Rigid Rigid FR FR Vinyl- Resilient 
polyest: poly polyester | polyest poly poly poly polyest polyest toluene polyester 
Resin or resin 
‘ % 100% heat converting 
ao aiggy £55 2100-2700 | 4% | 21002700 300 420-500 | 600-700 | 2100-2700 | 2100-2700 | 800-900 |8000-11,000 | 900-1100 
25°C., cp. 75,000 
Solvents Aromatic hydrocarbons, chlorinated hydrocarbons, ketones, and styrene type monomer 
Storage life ‘ : : , , 
studies 60°F.: 9-12 mo.; 75°F .: 4-6 mo.; 85°F.: 2-3 mo. 
‘ 30 22 30 30 30 35 30 2s 30 a 30 
monomer, % toluene 
Catalysts Peroxides 
Inhibitors Copper, bronze, most rubber compounds, sulfur, air, and antioxidants. Also, IC-335 inhibitor 
Impregnation 5 
Ap * Spray, brush, dip tank, squeeze rolls, and spatule 
Preparation Dissolve catalyst in small amount of styrene and add to resin. If activator is 
of resin used, add to resin first 
Storage life of : 
wed an , Catelyzed: Room temperature 3-5 days and at 100°F. over 24 hours with 1% benzoyl peroxide 
Curi 
ie 0 to 500 
Pressure, p.s.i. 
Temperature 
OF : Room temperature to 250°F., depending on the catalyst system and amount of resin 
Time 1 to 30 min., depending on temperature, catalyst system, and amount of resin 
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PROPERTY SHELL CHEMICAL CORP., 50 W. 50th St., New York 20, N. Y. 
Company Diallyl phthalate Diallyl phthalate 
S | number 85 or 95/50 prepolymer 1001, 1 1007 834 
& Identity Allyl resins Epoxy resins Phenolic ‘ 
: Dry lay-up Wet lay-up Dry lay-up Wet lay-up Dry layup = | : 1 
Resin or resin 49-51 Se tease. 
§ | formers, % Can be adjusted a 100 100 70-75 
F} a 
eo , nate 
4 9,000-100,000 
; se 1-3 35 Can be adjusted ‘ ding on Can be adjusted —_" 
$$ | 
é Ketones, esters, 4 
5 | sotvent Retgreencetem | Mewpesotee | Setepen gee | “Seemions and | Ketones ond accst 
3 alcohoi-ethers $ s| 
8 No catalyst, No catalyst, Room temperature: | No catalyst, oer 
S room temp.: room temp.: unlimited. room temp.: rican 
rs Storage life indefinite. indefinite. No catalyst or indefinite. + z 
g | of resins ee SO eee ee Cotetyat: $6 Bh Must be refrigerated 3 BE 
2 with t-butyl with t-butyl! unlimited. depending on ae 
é perbenzoate; 15-30 | perbenzoate; 30 mPhenylene- ambient a5 
days with benzoyl | days with benzoyl | diamine: 4 wk. temperature v 
peroxide peroxide 
Resin content, % 35 35 25-35 25-35 RR 
6% dicyandiamide 12% curing iy }——F- 
1-2% pouty! or 13% mpheny- agent D, 
lene diamine 8% diethylamino- a 
Catal 2% t-butyl perbenzoate or Seeton 
e stalysts perbenzoate 2% benzoyl ron ms phe ny! a None 
§ peroxide diemine 
: : 
& | Inhibitors None None None None None P 
e | 
EI Dip tank, squeeze | Dip tank, squeeze | Dip tanks, squeeze | Dip tank, squeeze = 
= wy ney rolls, reverse roll | rolls, brush coat- rolls, reverse roll | rolls, brush coat- Available only as 3 
£ coater ing, spreading coater ing, spreading impregnated fabric i 
Preparation a ba Dissolved in on oo 
r of resin suitable solvent 625 § 
Dicyandiamide at : ; 
room temp.: un- 
Storage life of >iw >is limited 1-3 he Room temp.: 1 mo. to indefinite 
treated material ” . m-Phenylenediamine : Refrigerated: indefinite 
at temp.: 2-3 
wk. 40°F.: 2 mo. 
Curing cycle 
qeene, Bek Contact and up Contact and up Contact and up Contact and up 70 and up, or vacuum 
c 
5 Dicyandiamide: 330 — 
2 A 270-300 for t-butyl perbenzoate. 
% | Temperature, °F. m-Phenylene- 200-350 260 plus postcure 
3 : perature 240-300 for benzoyl! peroxide diamine: 225-350 a 
c 
& Time, min. 5-15 10-30 Dicyandiamide: 30 g 
m-Phenylene- 10-60 45 min. plus postcure : 
diamine: 5-30 k 
: 
PROPERTY H. H. ROBERTSON CO., 2407 Farmers Bank Bidg., Pittsburgh 22, Pa. 5 
rs VU 
pony Stypol 16B Stypol 25 Stypol 705 Stypol 407 Stypol 405 Stypol 1005 Stypol 12 
§ | number — 
oo 
& | tdentit VHHDT rigid | VHHDT rigid Rigid HHDT rigid Rigid Light stabilized| Flexible 
7 polyester polyester polyester polyester polyester rigid polyester polyester 
os Resin of resin 
§ formers, % nad 
Q 
—< eo 
LA — osggpding 10,000-20,000 | 3,000-5,000 100-200 1,500-1,800 900-1,200 2000-2500 600-900 — 
&¥ — : 
5 5 Solvents Methyl ethyl ketone, acetone, ethylene dichloride 
3 5 Storage life 77° F. : >3 mo. 
1] of resin 40° F. : >1 yr. ‘ 
Resin content, % 30 to 60 i 
g Catalysts 0. 5-2.0% benzoyl peroxide, 0.5-1.0% t-butyl hydroperoxide (TBH), 1-2% Lupersol DDM 
% | Inhibitors Copper, sulfur, rubber lessened 
& , 
Impregnation Spreading, tant 
§ Apparatus knife coating Spreading, dip equcese rolls pas m6 
5 
2 Preparation Adjust viscosity of Stypols 25 and 407 with styrene if desired. Stypol 16B can be thinned o4 
$ of resin with up to 8% vinyltoluene. Add catalyst (predissolve in styrene if benzoyl peroxide is used), agitate $ $ 
f L 
Storage life of mo 2 On. = 
ceniteadh debeiiial 77° F.: 5 days, except Stypol 114 which is 2-3 days. 100° F.: several hr. ee H : 
So 
e | Curing cycle as 
Pa § Pressure, p.s.i. Contact to 100 6° 
5 3 T ature, °F 180° to 250° F., depending on catalyst. Room temperature cure possible with promoters. For 
12] & ap eceemremasiing : best properties, low temperature gelation, followed by elevated temperature postcure 
Time, min. 1/8": 3-30, depending on temperature and catalyst sn al il 
Low 
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RESINOUS PRODUCTS Div., FURANE PLASTICS, 
ROHM AND HAAS CO., INC., Los Angeles 
Philadelphia 5, Pa, 39, Calif, 
Selectron Selectron | Selectron Lamojet} Rooentt 
5000 5200 5400. | p-13, | P-43 |P-43HV.| P-47. 2 
Company series. Light Room series. Rigid [Flexible | P-49. | Rigid | Semi- 4+-B-2 
& | number Rigid, stabilized temp. Flexible paste Rigid rigid 6 
z general curing resin 
use 
Identity ; Unsaturated polyester resins Polyester-styrene resin Furen | Epoxy 
Resin or resin 100 
formers, % 100 100 100 
Viscosity at 50-200,000 500 625 2000- | 50,000-| 2000- 2:2000-3000 
~ 000 340-470 r " 
3 | 25° C., op. Adjusteble| 7° 50-2, peste 2400 | 65,000 | 4000 | 20300} 4:4900-5000 
oO 
2% 
4 u Esters, acetone, toluene, styrene, Same but Aromatic hydrocarbons, chlorinated 
Oe apaen Cellosolve, ethylene dichloride at 130°F. | hydrocarbons, ketones, styrene Rey Mae 
08 
So 
s Absencevof light, room temp.: No 
=) on. 
: Storage ie 40 Fs over 1 ys. catalyst: P-13, 12 mo, P-43,P-43HV,| (4, ° 
eae No catalyst in dark: 77°F.: over 4 mo. P-47, P-49; 6 mo. Refrigeration > i 
oF res 150 F.: 5 or more days depending on resin increases stability “4 i 
Resin content, % 35-80 | 72 | 65 50-70 65-75 50 | 70 | 80 ia 70 100 100 
1-2. 5% benzoyl peroxide 1.5-3.0% Ultraviolet light, 1% benzoyl 1 to 3% | 2:None 
Catalysts 0.5-2.0% Lupersol DDM benzoyl peroxide, 1% Lupersol DDM, PC 4:HN-951 
0.2-1.0% t-butyl or cumene hydroperoxide peroxide or other peroxides 6:HN-6A 
Rubber, sulfur, , bronze, 
Inhibitors pi oa. pene . , Air, copper, copper alloys, sulfur Water None 
a 
¢ 
S& | Impregnation Dip tank, squeeze rolls, Spray, oa 
| Apparatus Roller or knife coating, dip tank, spray or brush brush spreading brush 
: Add paste | Dissolve catalyst in resin, or in 
wo Preparation Stir in catalyst. Wet granular catalysts type to case of benzoyl peroxide pre- 4 m 
q of resin with styrene before addition melted dissolve catalyst in styrene and 
E resin then add to resin 
Room temp.: Up to 6 
pte to 2t | i6ten ot [2 days ot | 12% ~7 ~ eae 
Storage life of _ 77° F. with | 77° F. with | days with a Room toe 
treated material em benzoyl benzoyl benzoyl — temp.: | Room temp.: 4-5 days 1 day - 
oxide, de- ide ide ide with 4-7 days 
pending on . benzoyl 
resin type. peroxide 
Curing cycle 
9 | Pressure, p.s.i. Contact to 300 Contact to 200 Contact - 
° 
= 2 and 4-B-2: 
4 Temperature, 140 to 250° depending Room to ° ° Start Start 180-200, Room | ioom tinal 
-| 200- . iP. 
g ° F. on catalyst 180° F. 180-250 F. 300 F. — 260 temp. 6: 300-350 
i) 
: a hr. — 1-30, depending upon temperature, 2and4-B-2: 
O Time, min. 1-5 1-5 pending on 15-60 2-30 catalyst, thickness, type of resin, 6 to 24 hr. 
system heating medium, etc. 6:% to 1 hr. 
used 
PROPERTY SNYDER CHEMICAL CORP., Bethel, Conn. SYNVAR CORP., Wilmington 99, Del. 
Company Synco Synco Synco Synco 
¢ | tumber 118 135 418 518 — oa ay 
o 
© Modified Modified 
% 
Identity — phenolic phenolic — Straight phenolic resin 
resin resin Bee 
Resin or resin 
formers, % 50-52 60-70 58-62 
3S — 
c 
2 §| Viscosity at 450-650 400-600 ‘ienane 
$a| 25°C, Can be Can be 300-500 8000-10, 000 200-300 
o cp. adjusted adjusted Can be adjusted 
Dt mapecciacs.. . 
g 3 Alcohols, alcohol and water mixtures és : 
gs Solvents May be extended with Hercolyn or Alcohol, ketones, or a mixture Et! aicobol 
8) Vinsol (except Synco 135) of alcohol and water Bt Be ony 
Storage life 80° F.: 3 months minimum , P 
of resin Below 50° F.: 6 months minimum 6 months to 1 year mo. 
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cure: 


5 min. to several hours depending upon conditions 





> 
PROPERTY SNYDER CHEMICAL CORP. (CONT'D) SYNVAR CORP. (CONT'D) 
Company Synco Synco Synco Synco Synvaren Synvaren Synvaren . 
number 118 135 418 518 LP 621 9203 
i, 
Resin content, % 25-50 24-30 40-60 25-55 30-50 
——$_____ 
1/2% hypo- 
Catalysts None necessary phosphorous None 
acid 
2 
helices 
Inhibitors Lead, copper, sulfur, and antioxidants 
phen 
Impregnation 
B , aan Dip tank with or without squeeze rolls Conventional method 
Preparation 
£ of ' Add solvent, if necessary, to obtain desired pick-up If necessary, dilute with solvents 
- °o 
Drying 1 to 1+ 1/2 min. at 285 F. for paper 2-10 at 285° F. 
Storage life of Room temp, : 
treated material 3-12 months 4-6 months 
¢ Curing cycle 
Optimum Contact and up 
i pressure, p.s.i. 50 and up 
o 
F. 
: Temperature, 280-325 300 and up 
q 1/16": 3-5 min. 
o;} = 1/8" : &12 min. Depends on conditions 
PROPERTY GENERAL ELECTRIC COMPANY, | Plastics Avenue, Pittsfield, Mass. (see also p. 000) 
Company 
4 chetiinte AR401 AR403 AR480 AR493 ARSO1 AR499 
o 
x Identity Unsaturated polyester resin 
a agg 100 100 100 100 100 35 
= ormers, % 
eg Viscosity at 3,000-4,000 1,700-2,700 600-1,000 1,700-2,700 200-300 600-900 
5 Z 25° C., ep. non-adjustable adjustable adjustable adjustable adjustable adjustable 
ut Solvents Ketones, esters, chlorinated hydrocarbons, styrene Toluol-al cohol 
5 2 Refrigerated: 
6 > | Storage life No catalyst, refrigerated: indefinitely 6 mo. at 77° F. 
of resin No catalyst, room temperature: 4 mo. (min.) In absence of 
light: 3 mo. 
Resin content, % 
Already 
Catalysts 0.5 - 1.0% benzoyl peroxide; other peroxides including MEK peroxide catalyzed 
g Inhibitors Air, copper, copper alloys, sulfur, sulfur compounds, antioxidants 
8 it ti 
: "anes Dip tank, squeeze rolls, brush, spatula, knife spray, roller coating 
Ready to use. 
Ei ti Dissolve catalyst in resin. If benzoyl peroxide used, form paste with styrene Can reduce 
$ ‘ : aes ax or use commercially prepared benzoyl peroxide paste. Thin resin with styrene viscosity 
SF elaes x. to desired viscosity. (All adjustable except AR401) further with 
toluol-alcohol 
Storage life of At 77° F.: 4m 
italia eunteniad With 1% benzoyl peroxide 4 days at room temperature 
Costag eyate Contact to 300 (or beyond if desired) 
: Pressure, p.s.i. — 
? 2 ° Matched-die molding and laminating: 230° -260° F. Also ° 
. 0-300 F. 
2 7 Temperature, F. room temperature cure with accelerators a 
Time, min Heat cure: 1-30 depending upon temperature and conditions. Room temperature 1-30 
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treated material 


of storage 


PROPERTY 
Leminac | Laminac | Leminec sraminec 
Company 4110,4111,4116,| 4134. 4146. Series. 4202 
number 4119,4120,4123,| Flexible Fire- 
: resistant ed 
4 
ssiiaiae Styrene modified polyesters modified | 
Resin or resin 
§ In 35% styrene: 30% 
$3 | Viscosity * | 200-25,000 | 250-275 350-400 | 150-300 120,000-150,000 8000. In 50% | styrene: 
has ; styrene: 500 4000 __ 
° Esters, aromatic hydro- 
i Solvents Aromatic hydrocarbons, esters, ketones, chlorinated hydrocarbons carbons, ketones, st . 
Se 
§ >| storage life Greater than 3 months at 77°F. Indefinite 
of resin 
Resin content, % 45-75 100 (as supplied) 
Catalysts Most organic peroxides in concentrations from 0.2 to 4% based on resin Peroxides 
g Copper end its alloys, processed natural end synthetic rubbers, quinones, 
3 | inhibitors many sulfur compounds. Copper, sulfur 
J 
mpregnation ta lis, 
? Apparatus Dip, spray, roller, brush or knife coating aes pir rae 
| pees: in proven add 
% | Preparation Dissolve catalyst in the resin. Thin with styrene if a low viscosity is desired(except |Cot*lyst filler, and pigment, 
(2) Dissolve in solvent, add 
£ of resin on flame resistant types) crosslinking monomer and 
Storage life of From hours to days depending on catalyst formulation, type of resin and temperature Room temperature: 


1 day up to 6 mo. 
























































































































































1/2": 6-8 hr. 


Curing cycle 
wf Preseure, p.8-i. ese contact to 1000 p.s.i. or higher Contact to 100 
SZ] Temperature, Room temperature to 275 F. depending upon catalyst 200-300°F. | 180-500°F Room to 320° F., depending 
85 “Fe and promoter used : on catalyst 
& Time From one to 30 min. at oven temperatures to several From 10 min. to several {1 min. up to 30 min., de- 
hr. _at room temperature hours ending on conditions 
COLUMBIA-SOUTHERN 
PROPERTY j|CHEMICAL 22 = CELANESE CORPORATION OF AMERICA, Plastics Div., 290 Ferry St., Newark 5, N. J. 
MR-28V MR-33V 
H number carbonate MR-28H | MR-28CS MR-30C MR-31C Resins MR-33H 
Identity Allyl resin Unsaturated polyester resin 
Resin or resin 
o* formers, % 100 100 
6 
c 
®3| Viscosity at 19.5 at 25° C. Vv:50 VS:50 . . V:600 
y® 3 V:30 V:50 Thixo- 
= 8] 25° ° C:600 ‘ ¥ ms C:2,000 2000 600 
3% SC, cp 6.4 at 70° C. H: 8,000 CS:600 C:300 C:600 tropic H:35,000 
$3 Alcohol, acetone, ethy! 
y 5 Solvents — acetic acid, Ketones, esters, alcohols, chlorinated hydrocarbons 
ae et 
£2 
0 St 1 No catalyst: several 
of ae ite months; with catalyst: No catalyst, 70° F.: 6 mo. yar ag 
approx. 2 wk. F.: 3 mo. 
Resin content, % 40 47-85 
Catelysts See | despa 0.5-2% benzoyl peroxide; 0.5-2% 1-HCH-1; 0.5-2% DDM; 1-2% MC-1 paste catalyst; 
‘ oxide may be used 1-3% cumene hydroperoxide; 2-4% MC-2 paste catalyst 
= as 
: Inhibitors Se Se ae , Copper and copper alloys, quinones, some sulfur compounds, vulcanized rubber 
I 
§ tee Saka tania eens . Dip tank, spray, brush, knife coating, spreading, roller coating, vacuum 
Hy Heat monomer to 50° C., i a 
3 Preparation add catalyst, stir until 
i of resin completely dissolved,con- Dissolve catalyst in resin 
m tinue stirring while cool- 
ing to room temperature 
F.: 40° F. 40° F.: 40° F.: 40° F.: 40° 40° F.: 40° F.: 
Storage life of Room temp.: 1-2 wk. 3-4 wk. 1-2 wk. 3-4 wk. 1-2 wk. 3-4 wk. 2-3 wk. 2-3 wk. 
treated material approx. 2 wk, 70° F.: 70° ¥.: | 90? F.: 70° F.: 70° F.: | 70° F. 70° F.: | 70° F.: 
}———_—_ 4-6 da. 1-2 wk. 4-6 da. 1-2 da. 4-6 da. 1-2 wk. 3-5 da. 3-5 da. 
» | Curing cycle 
w§ Pressure, p.s.i, 1-5 Contact to 100 
5 t Temperature, Start at 158. Raise 200-320 depending on catalyst. 
O06 F, slowly to 238. Room temperature curing with Marco Accelerators D and E 
§ Time 1/8": 46 hr. 


1 to 30 min., depending on catalyst, temperature, and pressure 
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acted 7 ey ee 
* . 
PROPERTY NAUGATUCK CHEMICAL, Div. of U. $. Rubber Co., Naugatuck, Conn. 
Vibrin Vibrin Vibrin Vibrin Vibrin 
114, 115A, x1058c, 1521s, 121. 142. 1 
z past 117, 152. 151, Light Flexible Self- pe ny 
é General Semi-rigid stable extinguishing resistant 
~ purpose automotive 
——— 
Identity Unsaturated polyester-styrene resins Trially! cyanurate 
Resin RE RIS (os pa 
o 100 100 100 100 100 
formers, % 
. rr. 
. ieee 400 to 2500 300 to 400 2500 60 10,000 
o | 2°C-. cp on resin 
a8 
: F Solvents Ketones, esters, chlorinated solvents 
3 2 | Storage life —————$—$_____ 
6> come No catalyst, 70° F. in the dark: 1 yr. Refrigerated: indefinitely 
Resin content, % 35 to 75 
Catalysts 0.5-3.0% benzoyl peroxide. Also other p ide and hydrop ide catalysts 
¢ Inhibitors Copper, sulfur, antioxidants, vulcenized rubber 
2 
= 14 nati 
i ppt 4 Dip tank, roller coating, knife coating, squeeze rolls, brush, spray and matched-die molding 
° 
@ 
: p : 
% fee wa Dissolve catalyst in resin, add styrene, fillers, pigments and promoters if required 
& 
Storage life of 1.5% benzoyl peroxide 77° F.: 48 hr. plus a 
treated material Refrigerated: 1 wk. to 1 mo. a 7PP 
Curing cycle Contact to 300 0 to 100 
- Pressure, p.s.i. 
z3 0 
= ® T ature, °F. Matched-die mold d 200-250. Al temp. ith promot 
By emperature c ing and press cures so room temp. curing with pr ers foll by 300 
‘*) 
Time, min. 1.5 up according to conditions 
PROPERTY HOOKER ELECTROCHEMICAL CO., Niagare Falis, N.Y. ARCHER-DANIELS-MIDLAND CO., Minnecopolis 2, Mina, 
Hetron 93A.| Hetron 92. | Hetron 23.| Hetron 73. |Hetron 32A.| Hetron 32. | Hetron 31.| Hetron Aropol Aropol Aropol Aropol Aropol 
e Company \ll purpose Rigid, Rigid, Rigid, |Semi-rigid, | Semi-rigid, | Semi-rigid,| Flexible 7100. 7110. 7110LS. 7200. 7300. 
£ number rb self-ex- | self-ex- | self-ex- | selfex- | selfex- | self-ex- Matched | General | Light Flame | Flexible 
Pd lext inguishing tinguishing | tinguishing|t inguishing |t inguishing | tinguishing |t inguishing die molding| purpose | stable resistant 
Identity Unsaturated polyester Unsaturated polyester resin 
Resin or resin 100 100 
formers, % 
% c Viscosity at 
$ 3 25°C.,ep. 500-650 | 1300-1800 / 2300-2700 | 2300-2700 |1300-1800 | 1100-1300 | 900-1100 | 1300-1800 2700 2700 2700 2700 300 
¥e 
: z Solvents Aromatic hydrocarbons, esters, ketones, chlorinated hydrocarbons Acetone, styrene, Cellosolve, ethylene dichloride 
a2 
2 St lif 
o athe ond No catalyst in dark: 70°F.: 6 mo. 158°F.:> 4 days In dark at 7? F., no catalyst: over 4 mo. 
Resin content, % 60 to 80 25 25 | 25 25 25 
0.2 to 2.0% benzoyl peroxide or cumene hydroperoxide. Room temperature cure: 0.5 to 2.0% Benzoyl! peroxide, MEK peroxide, or others 
Catalysts methyl ethyl ketone, plus 0.05% to 1.0% cobalt naphthenate (6% solution), 
ad Inhib it ors Sulfur, rubber, antioxidants Rubber, copper, antioxidants 
Cc 
} 
I ati 
H ees Spray, brush, spreader, tank, matched die, etc. Brush coating, spreading, dip tank, spray 
° 
be Prep arati ‘ 
. prpann er Dissolve catalyst in resin, add fillers, pigments, and promoters, if desirable, and mix thoroughly. Dissolve catalyst in resin 
2 
be 
Drying Catalyzed with 1% benzoyl peroxide at 73°F.: 5 to 20 days depending on type resin. 
life of 
ran pine ® 1.0% benzoyl peroxide at 73° F.: > 72 hours 3-5 days with 1.0% benzoy! peroxide 
Curing cycle ait Senin 
+] Pressure, p.s.i. Contact ? eT 
Pes 
é H Temperature, 180 to 280°F. depending upon conditions. Also room temperature curing, Depends on catalyst 
o 
s F. 
Time, min. 1.5 min. and up, depending on temperature and other conditions of cure. Depends on catalyst, epee, dl 
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Pate eae cs oo ont 
. ety UNION CARBIDE AND CARBON CORPORA CHEMICAL DOW CORNING CORP., ELECTRIC CO. 
Bakelite Bakelite Bakelite Bakelite Durez 
BV-16238 | 136(flexible),| ERL-2774 ERLB-3001 12120 pc pc GE 12304 
Company BV-17085 | 141,142,147, | ERL-2795 16044 2104 2106 GE 12389 
number BVQ-11946 | 193,203,262, | ERL-3794 
264,265 
r b U Modified 
Phenolic eae Epoxy resin.|resin.Wet lay-| Phenolic ‘i il 
Identity resin a | Wet lay-up up and dry resin ee vi 
. ay-up 
Resin or resin 6238:73-78 70 as shipped 
formers, % 7085: 59-64 = aa 200 16044: 60-65 60 60 70 
§ 
§ —— 1600- aii en oa ‘ 12304: 200- 
Vi ity at rom 60 to | 500- be 00-500 Can 300 
i 25°C., op thoes: 125- 3500 adjusted |be adjusted | 7° to 40 30 to 50 | 12389: 150- 
200 
£ Ketones, es- 
> : Ketones 
Ethy] alcohol, ters, aro- , Ethyl or Ethyl! or 
3 | solvents alcohol and Ketones, | matics and one ol isopropyl igs T__——" of isopropyl 
¢ name Cothegeivs, [tether oe alcohol * alcchol 
3 tures ers 
. xture 
t 
3 No catalyst, 
" a a "70°F: ag peeripey No hardener, | room tempera-| Room temp.: 5° 
& | Storage dark at room ture: greater 1 mo. i Below 75 'F.: 
- of resin Below S0°F.:|F.: 3 to 12 |temperature: |than 6 mo. | Below SO°F.:| N° catelyet: 7 6 mo. 60 days 
6 mo. mo. indefinite 3 mo. 
16238: 50 to 
Resin content, % 52 17085: 25 to 80 25-75 25-75 30 to 50 60 60 30-50 
30 to 50 
0,5-2.0% Ben-|22% p.p-h. 
zoyl orlauroyl| ZZL-0812 
Can be peroxide; DDM 37% p.p.h. 0.5-1.5% DC xy-5 DC Xy-15 None 
Catalysts accelerated arn * nya ZL- alpha-methyl- 10-25 0.1 to 0. necessary 
by 1% NeOH 25 p.p.h. benzyl cc. /gal, 
room las tomes ZZL-2793 | dimethylaming 
Inhibitors Acids — nidnate None None Acids 
Dip tank with | Squeeze rolls |Pour-on, knife Dip tank with 
4 Bp ate ag or without knife coating, |coating, Senah a — ‘aun Dip tank, hot-air curing ovenj or without 
= squeeze rolls | brush, pour-on/s queeze rolls squeeze rolls 
5 
a 
°) Adjust to 
w Thin resin Add catalyst. | Add hardener| Warm resin, | desired Thin if 
S| Preparation to viscosity | Agitate and catalyst,| add catalyst,| viscosity Add catalyst and agitate in 
@| of resin desired for | thoroughly agitate at agitate and solids thoroughly. Apply to heat- |"¢cess@ry to 
f treating to dissolve | room tem- content cleaned cloth obtain proper 
perature with alcohol resin pick-up 
Start at 200°R ° © 
*| Precure for 5 min. at 230°F | Dry at 250-275 
Drying 2-7 gin. at ~ - Ca- ee of Special postcure cycles for | F. Adjust 
285” F. ~ F ar nt electrical and high tempera-4 speed to give 
SS ture uses required flow 
Aen in material 
Resin solu- |Resin solu- 
1% Benzoyl tion with tion with 
eroxide: catalyst catalyst: 
Storage life of Room temp.: Rees rey a % to 6 he. > 6 mo. at Below 75°F.:|hr. at Pr. days at Tr. Room temp.: 
treated material 2 mo. No catalyst at * |room tempera-| Up to 6 mo. | Coated fabric} Coated fabric:| 2 mo. 
70°F.: 3 to ture 6 mo, at 77 “_" at 
6 mo, 77 F. 
Curin 16238: 50 to 60-100 
—a 250, 17085: |Contact & up| “et? | 100-200 16044: 3-30 15-200 15 and up 
Pressure, p.s.i, {|Contact to 50 Contact and 
up 
a 
§ 
; [Mold or platen|Room to 250 | 200-350 | 340 Heat 347 347 320°-330° F. 
Temperature, °F, || 300 to 325 jtemperaturg supplied on 
& 160 to 260° F. one side 
we 
: 1 10 f 
is ”, to or 
4 16298: 1/8": |neated mold. eee eee Pe ee ae he 
ime, min, mg". [Lh to 10hr.| 10-60 30-60 . T 1/4": 30 1/4" 1/8": 30 
17085: 1/8": 10-15 " 
30-40 at room tem- 1/2": 60 1/2” 
perature 









































Low-Pressure Laminating Resins Chart 





ee 








—, 
















































































































































































ae EMPIRICAL MOLECU- SP.GR.  R.1. isi 
¢. NAME* STRUCTURAL FORMULA rormuta “LAR AT = AT e?. yp 
WEIGHT 25°C. 25°C. | : 
% Co 
Abietic acid derivatives i 
= 1. Dihydroabietyl alcohol C,H, ,CH,OH Como mm ie tee) 6 ot OST U 1. 
2. Methyl abietate C,H, ,COOCH , C,,H,,0, 316 1.933 ~—-1.529 180 <Oieo9 
Oo J. Hydrogenated methyl abietate C, ,H,,COOCH, C,.H,,0, 318 1.026 1.S19° 18 <oiex ga 
Adipic acid derivatives Te a 
4, Diethyl adipate C,H ,OCO(CH,),COOCH, Cif¥,0, 22 1.002 1.426 - . 4. 
T | “3. Dibutyl adipate c SNOCOCH) COOH CA 0.961 «1.434 116 ~ 5. tl 
6. Diisobutyl adipate [CH, CH, COOCH,CH(CH,),], C,,H,.0, 258  0.950° 1.4293 160 “ 6 t 
| 7. Di-n-hexyl adipate C,H, ,OCO(CH,),COOC,H,, C.H,,0, 314  0.925-0.938¢ 1.4125¢ - ‘a 7. 2 
& Dioctyl adipate ~ - 370 0.925 1.4465 = ohare. a 2 
a) 9. Dicapryl adipate C,H,,OCO(CH,),COOC,H,, C,H,,0, 371 0.9135¢— = are 2 
Ay 10. Di-(2-ethylhexyl) adipate C,H, ICOOCH,CH(C,H.)C,H,J, C,,H,,0, 371 0.9268 1.4466 1% §©=— <0 10.7 
+ ae 
oan 11. Di-octy! adipate C,H,,OCO(CH,),COOC,H,,  C,,H,,0, 371 0.928 1.448 210 <0.12e15¢° il, 2 
here 
"y 12. Dinonyl adipate (CH,),(COOC,H, ,), C44, 399 Goes — 232 - a 
6 13. Octyl decyl adipate C,H, ,OCO(CH,),COOC, .H,,  C,,H,,O, 399 0.9140.924 1446 200-235 <0.04eis° sine 
oa 1.4505 
i 14. Didecyl adipate C,,H,,OCO(CH,),COOC,,H,,  C,,H,,0, 427 O.91S- 1.4498. 219-227 - Je 
0.918 1.4508 GF 
“15. Dimethoxyethyl adipate CH,OC,H,OCO(CH,),COOC,H,OCH, C,,H,,0, 262 1.075 1.439 - - 15. 1 
16 Diethoxyethyl adipate CH, 0C A, H,), OCH, C,4H,.0, 290 1.036 1.439 = - 16. 
17. Dibutoxyethyl adipate (C,H, OCH ,OCOCH,CH,), Cie, 346 0.997" 1.442 188 <0.17¢ 150° 17. 2 
18. Dihexoxyethyl adipate (CH,),(COOC=H,0C.H_), C..H,.0, 402 0.9642 1.4440 = = 18. 
19. Dimethoxyethoxy ethyl adipate (CH,OC,H,OC,H,COO(CH,),], CC, ,H,,0, 350 1.104 1.450 169 - 19. 1 
20. Dibutoxyethoxy ethyl adipate [C,H,OC.H,OC,H,COO(CH,),], C,,H,,0, 435 1.025 1.447 166 - w. 3 
21. Dibenzyl adipate C,H,CH,OCO(CH,),COOCH.C,H, C,,H,,0, 326 - - ~ - 21. 
22. Ditetrahydrofurfuryl adipate (C,H,O-CH,OCOCH,CH,), Cy gH 36%, 314 ~ ~ ~ - 2 
Azelaic acid derivatives 
23. Di-2-ethylbutyl azelate C,H, ,OCOC,H, ,COOC .H,, Cito, 356 0.934" 1.4445 185 ~ 3 
24. Di-2-ethylhexyl azelate Cea 7H, ,cOOC,H,, Ci.H,,0, 413 05184 1.4464 212 = 24. 
3. Dr-isooctyl azelate C,H, ,0COC,H, cOOC,H,, C,,H,0, 413 O98 1448 213219 - 5. 
0.920° 1.450 ati 
Benzoic acid derivatives 
26. Ethylene glycol dibenzoate C,H,COOCH ,CH,OCOC,H, C,,H,,0, 27 - - - - Ll 
27. Diethylene glycol dibenzoate C,H, CO(OCH,CH,) ,OCOC,H, CieHis0, 314 1.178 ‘1.5424 ~ <0.01 a. 
1.1765 1.5449° ws 
2& Dipropylene glycol dibenzoate C,H,CO(C,H,),0COC,H,» CioH,,0, 342 1.129 1.5282 = 1.2@200° a 
1.1260¢ 1.5300° wale 
29. Triethylene glycol dibenzoate C,H, CO(OCH,CH,),OCOC,H, C,,H,,0, 358 1.168 - - - 5 
. Polyethylene glyco! » .: Same CH,), ea = ws Tiss “1.5252 = - 0. 
yethylene glyc zoate C,H, ,CH,),OCOC,A, = 308 L.150 1.5137 = : pb. 
32. Polyethylene glycol (400) dibenzoate C,H,CO(OCH,CH,) OCOC,H, = 608 1445 1.5077 = : ol 
33. Polyethylene glycol (600) dibenzoate C,H,CO(OCH,CH,),OCOC,H, ~ B08 Liat “149 - all 
34. Benzophenone C,H, COC A, CMe : 1. - . . 
‘Biphenyl derivatives 
35. 2-Nitrobipheny! C,H,C,H,NO, C,H,0,.N 199 1.203 L612 143 - a 
36. Chlorinated biphenyl m= = ma EY] = 162s 176180 + - Sl 
37. Chlorinated biphenyl = = — 1447-1457 L630-1.631° 190-196 - ate 
38. Chlorinated biphenyl = = ——TS3S1548 1637-1089 None —- a 
39. Chlorinated biphenyl = os ~ ae None v.23 St 
* Code for column headings: Sp. Gr. = specific gravity; R. L. = refractive index F. P. = flash point (Cleveland and Open Cup);| V. P. = vapor pressure, BR , Co 
= boiling range; M P. = melting point; & in water = solubility in water; CA = cellulose acetate; CAB = cellulose acetate butyrate; CN = cellulose aitrats; See 
EC = ethyl cellulose; PM = polymethyl methacrylate; PS = polystyrene; VA = polyvinyl acetate; VB = polyvinyl butyral; VC = vinyl chloride; and VCA = viny! * Mes 
chloride acetate. ¢ The 
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COMMON TRADE 
B. R. MP. wae Comoran Ty WITH PLASTICS* DESIGNA TRADE MANUFACTURERS? 
, PS VA VB VC VCA MARKS“ FOR TICIZERS 
°C, *C, % by wt 
' = 32-33 Ins. I FT CCP HII PC P §Abitol (42) 42 
ZL 360-265 Gd.) - In, FT P CCC Ci CC C __Abalyn (42) 42 
3, 365-370 (d.) ~ In. | P CCC CHI C C C . Hercolyn 42) 42° 
, 24s -4 000 c Cc C€-- ---- - - 10, 24 
5. 168-170 @17 mm. - oa vc. - cee ¢ - 39 
& i147 @4 mm. —20 Im. - C C - =~ ~C - C C  “Cabflex” Di-BA(13),‘‘Darex” DIBA (22) 13,22,28,39,48 
7, 204-206 @ 8 mm. -8 Cane ¢ Sc¢é err ¢cc “ 39,46,48 
Z 210218 @5 mm. - In. - - —- —- = ~C CC C_ § “Good-rite’GP-233(36) “‘Staflex” DOA (20) 20,36,37,39 
“Polycizer” 332 (40) 40,41,48,55 
0. 213-2170 4 mm. -15 Ins. C C CCC CP PC C_ “Harflex” 280 (39) 12,39 
10, 232 © 10 mm. <-75 001 PC CC PCPPC C. “Adipol” 2EH (60) “Morflex’ 310 (3) 11,13,14, 
“Cabflex” Di-OA (13) “PX’’-238 (66) 20,28, 39, 
“Elastex”’ 60-A (11) ‘‘Staflex”” DOA (20) 41,48,51, 
““Flexol”’ A-26 (14) 53,60,66, 
71 
Il. 205-220 @4 mm. <-70 In. PC CCC CC PC C_ “Adipol’? 10A (60)  “Morflex’’ 300 (53) 11,12,13, 20, 
“‘Cabflex’’ Di-OA (13) “PX’’-208 (66) 22,37,39,41, 
“Darex” DIOA (22) “‘Staflex’*DIOA (20) 48,53,55,60, 
‘‘Harflex’’ 220 (39) 66,71 
in fe -6 In. P C - CC C-—- — C C . “Morflex” DNA (53)“PX"—209 (66) 39,48,53,55,66 _ 
13. 210-232@4mm <-—@ In. PC CCP CC PC C_ “Adipol’ ODY (60)  ‘‘Morflex’’ 375 (53) 13,20,39, 
“‘Adipol”’ 810 (60) “PX"’.218 (66) 42,48,53, 
“Cabflex’ ODA (13) ‘‘Staflex’” DIODA (20) 60, 66 
“‘Hercoflex’? 290 (42) 
14. 238-246 @4 mm. -72 Ing PC CCP CCPC C _ “Adipol’? XX (60) ‘Morflex’’ 330 (53) 13,22,39, 
“Cabflex’*DDA (13) ‘‘PX’’-220 (66) 41,48,51, 
“‘Darex”’ DIDA (22) 53,60, 66 
is. 185-190 @11 mm. —16 146. CC Ce + we ew = = = 24,48 
16 16 @4 mm. <-70 an. © ££ £6 eo we me @ - 24 
17. 200-220 @4 mm. 7) ) a Jar ae ee ee ee ae ae “Adipol’* BCA (60), ‘‘Staflex’” DBEA (20) 20,41,48,60 
is. ~ -6 ~ _-—_— ——— = a - 20 
19. 180-200 @1-3 mm. ma - ¢ £@ 26:6 «€ ¢.= TP-98 (79) 79 
3. 240-260 @1-3 mm. — 0.3 [tt £2: Cc. = 6.6 «= TP-9% (79) 48,79 
ii. ~ = mae ee we = Cw we CC “Morflex’’ 350 (53) 39,53 
2 200-20761.5 mm. 5-15 ha le ee a ae ie a ee 07 24 
23. 23005 mm. -65 -m @€°C¢ £26 = =P ie¢tc “Plastolein’’ 9050 DOZ (31) 31 
i. 237@5 mm. 65 _ cwetee w-rpteece “Morflex’’410 (53) “Staflex” DOZ (20) 20,31,37, 
“Plastolein’’ 9058 DOZ (31) 48,53,66 
5. 25-244 @4 mm. —6 mm cea ce ew Prt CS “Cabflex’’ Di-OZ (13) 13,28,31 
“Plastolein” 9057 DIOZ (31) 
26. - 70-72 a fF € @e ~ 86 ¢ é€ ¢ “‘Benzoflex’’ E-60 (78) 78 
27. 230-242 @5 mm. 63 8 #8<@€8 PicCccccccce “‘Benzoflex”’ 2-45 (78) ‘‘Plastoflex’’ DGB (1) 1,78 
2% 225-235 @5 mm. <~35 ama Pcceccecce “‘Benzoflex’’ 9-88 (78) ‘‘Plastoflex’’ MGB (1) 1,14,78 
250 @ 10 mm. ~12 ‘‘Flexol”’ 77-G (14) 
29. 223-237 @1 mm. 47 © ore ce CE CCC “‘Benzoflex’’ T-150 (78) 78 
30. 217-290 @1 mm. <-35 it = on = CC eC C “‘Benzoflex’’ P-200 (78) 78 
31. 243-327 @1 mm. <5 —_— t+ Ce a2 =. ¢ €.€ C Cc “‘Benzoflex”’ P-300 (78) 78 
32. 258d. @1 mm. <—35 ae. |}: fe c= © EC Ee cec “Benzoflex’’ P-400 (78) 78 
3. 200d. @1 mm. 3.8 —- | owe n~ CCe Cee “‘Benzoflex’’ P-600 (78) 78 
44 305 48 Q@@6 Cc Cw - - = = = = = - 24,29,46 
35. 320-330 34.5 Ins. C C C C ~ C C C C C__ Ortho-nitrobiphenyl ONB (51) 51 
36. 322-365 - Iss 1 C CC-CCCCC § “Aroclor 1242 (51) 51 
37. 330-370 ma ma.) © fe = C1C 6 6 ¢ ‘Aroclor’ 1248 (51) 51 
38 365-390 ~ Im. 1 CGC CC-CCCCC .§ “Aroclor” 1254 (51) 51 
39. 385-420 ~ In. 1 CCC-CCCCC . “Aroclor” 1260 (51) 51 
, Code for comp atibitity : C = compatible, P = partially compatible, 1 = incompatible. 
» see list on page 890 for key to numbers. 
“ Measurement made at 20° C. 
The trade marks for plasticizers are shown in quotation marks. 
Plasticizers Chart 879 





























MOLECU. SP. GR. Rl. 
NAME STRUCTURAL FORMULA oat LAR AT AT 
WEIGHT 25° C. 25° C. 
40. Camphor CH,CH,CHC(CH 3),C(CH pCocH, Cc, oH,,0 152 0.990 - 93 38619 
Citric acid derivatives - iia 


41. Triethyl citrate 















. Acetyl trihexyl citrate 











Te ae° 
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(C,H,OCOCH,),C(OH)COOC Ci. 2 1.136  1.4405424.5° 155 % 
42. Tri-n-butyl citrate | (A OCOCH) COMCOOC TTC FO — 300 1.610” ass ——_— H T - 
43. Acetyl triethyl citrate (C,H,OCOCH.),C(OCOCH H 










































































































































































6.13 2/2 3 6 

16. Acetyl tri(Oethylhexyl) citrate (C,H, ,OCOCH,),CCOCOCH, COOCH,. CHO, 810.9837 

Coconut oi] derivatives } —. 
47. Chlorinated coconut oil fatty acids - - 320 1.13 1.480 145 . 

Epoxy derivatives —. 
48. Epoxy-type plasticizer - ~ = 0.912 1.451 207 aa 
49. Epoxy-type plasticizer - - - . lo ° = 
50. Epoxy-type plasticizer - ~ oS a 
51. Epoxy-type plasticizer - >350 0.910 1.451 — 
52. Epoxy-type plasticizer - = > = = en oa 
53. Epoxy-type plasticizer - - 560 ~ COT 1.471 i 2 = 
54. Alkyl epoxy stearate C,H, ,CH-CH(CH,),COOR = = “0.89  ~—«4.4525~=—~S*S«S “ 
~~ Ethythexoic acid derivatives 
5S. 2.2’ -(2-Ethylhexamido) diethyl  (C,H,,COOC,H,),NCOC,H,, C,H1,,NO, 484 0.9564 1.4584* 216 = <0. 

di-(2-ethylhexoate) 

Formal 
56. Dibutoxyethoxyethyl formal (C,H,OC ,H,OC,H,0),CH, C80, 308 0.97 ~ = x 

¥umaric acid derivative 
57. Diphenoxyethy! fumarate (C,H,OC,H,OCO),C,H, Cadlz9% 356 1.08 - - . 
~~ Glycerol derivatives 
58. Glycerol monoacetate CH,COOCH,CHOHCH, OH C,H,,0, 134 1.190 1.4535 148 - 
59. Glycerol diacetate C,H,(OHXOCOCH,), C,H, ,0 17% ~~ ——*T:«186* = BC am = 
60. Glycerol triacetate CH,COOCH,CH(OCOCH,)CH,OCOCH, C,H,,0, 218 TIO “1429 133 = 
61. Glycerol tripropionate C,H,(OCOC,H,), C,H,,0, 200 1.078°  —*1.431° = = 
62. Glycerol tributyrate C,H,(OCOC.H), —<_ — i = = = 

Glycol derivatives 
63. Ethylene glycol dipropionate (CH,OCOC,H,), C,H, 9, 174 1.054@ 15° 1.419 - - 
64. Ethylene glycol dibutyrate (CH,OCOC ,H,), CoH 2% 202 1.024 @0° ~——**=44 = . 
65. Diethylene giycol dipropionate (CH ,CH,COOCH,CH,),0 C,oH,,0, 218 1.066 *1.425-—~C*«‘C27 : 
66. Triethylene glycol diacetate (CH, OCH,CH,OCOCH,), Ci oHi,0, 207 Ls 1.437 = = 
67. Triethylene glycol dipropionate (CH,0CH,CH,OCOC,H,), C,4H,,0, 262 1.066 1436 = cK) a 
68. Triethylene glycol di-(2-ethylbutyrate) C,H, ,CO(OC,H,),0COC,H,, C,,H,,0, 346 USM" Taauae 1% <U0l 
69. Triethylene glycol di-caprylate-caprate - - 400 avg 0.965 1.4455 is - 
70, Triethylene glycol di-(2-ethylhexoate) C,H,,CO(OC,H,),0COC,H,, C,,H,,0, 403 0.9679" “.444T 207 = 
71. Triethylene glycol dicaprylate (CH,OCH,CH,OCOC,H,.), C,.H,.0, 403 0.966 1.453 ya = 
72. Tetraethylene glycol dicaprylate (C,H, ,COOCH,CH,OCH,CH,),0 C,,H,,0, 447 TRS” = “210- - 
73. Polyethylene glycol 200 di-(2-ethylhexoate) C,H, ,CO(OC,H,),OCOC,H,, — ~ 0.9892 —«1.4470"—s«202 - 
74, Hexanetriol — 1, 2, 6 HOCH,CH(OH)(CH,),CH,OH C,H,,0, 134 1.1063" 14771 = UO 
75. Polyethylene glycol 200 HO(CH,CH,0),H = 200 avg. 1.125 LB 171 
76, Polyethylene glycol 300 HO(CH,CH,0)_H ~ 300 avg. 1.125¢ —1.4641° 196 - 
77. Polyethylene glycol 400 HO(CH,CH,0),H ~_ 400 avg. 1.125° 1.4662° 224 - 
78. Polyethylene glycol 600 HO(CH,CH,0),H = “600 avg. LIs* = —: = 
79. Polyethylene glycol 1000 HO(CH,CH,0)_H = TOOU avg. = = 277 - 
80. Polyethylene glycol 1500 HO(CH,CH,0)_H = 1500 avg. 1.151* = 221 - 
81. Polyethylene glycol 1540 HO(CH,CH,0)_H ~ 1300-1600 L.15* = 238 es 
82. Polyethylene glycol 4000 HO(CH,CH,0)_H = 3000-3700 1,204" = 279 . 
83. Polyethylene glycol 6000 HO(CH,.CH,0),H = 6000-7500 = = ee 
84. Polyethylene glycol 20M HO(CH,CH,0)_H = TS, 000-20, 000 = a = " 
85. Pheny! ether of polyethylene glycol C,H,O(C,H,0),H = = 1120 ~©~—CS 504 51 - 
86. Phenyl ether of polypropylene glycol C,H,O(C,H,0),H = ~ Les 312 = * 
87. Modified 1 ether of polyethylene glycol _ = - - - - BY 
88, Polypropylene glycol 400 HO(C,H,0)_H - 400 avg. 1.007 1.4449 1.2@ 
89. Polypropylene glycol 750 HO(C,H,0),H = “750 ave. T.004 1.44700 
90. Polypropylene glycol 1200 HO(C,H,0),H — 1200 avg Oc a 
91. Polyalkylene glycol derivative = = = 0.95" T4490 2721 ” 
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B. R. DESIGNAT AND TRADE MANUFACTURERS” 
MARKS“ FOR PLASTICIZERS 
°C, °C, N by wt. 
5-209 ©-«:165-168(tech.) 0.170 C C C ~---- = = = 27,29 
174-178(USP) | 
41, 127@1 mm. -55 61° C C C C=-PC CCC “Citrofiex” 2 (64) 52,64 
 ieinm 8 ©0002 C C C C-C CCC C “Cittoflex”4(@) 19,24,64 
43. 132 @1 mm. 0 O72 C C C C~C CC CC  “Citrofiex” A2(@) 64 
4. 173 @1 mm. 8 <0002 P P C C -C C C C C  “Citroflex” Ad (4) 64 
45. 215 @1 mm. 8 Ins —- - ~ —~ -—C CC C  “Citroflex” Ab (64) 64 
% 25 @1 mm. pe In. | 1 P Pit- it 1 C C  “Citrofiex” AS (4) 64 
47. Dec. at 160 -20, Ins - C C C C~ ~- P CC __ DP-520 (26) 26 
48 200-250 ~ im PF £¢ e¢reccr¢e c wm 60 
% - 0-5 im 1+ttct t-w.rlr-ctc PEwwGe 66 
50. -100 00 PPC C--P- CC “RC*ES(M) 7i 
51. 180-210 @3 mm. = a - ¢ Cf - -Tf - CC "hin" mo 5 
ee * ins - - C C---- CC #Kdmex” 711 G) “s 
saga - Ing. - P C Ciii it C C  “Admex” 7106) 5 
54, 240 @2 mm. 13.5 Ine = - = = =-=-=+ =-C CC “Drapex” 3.26 6 
55. 272 @50 mm. -8 <00l I C C CI-1I C C C_ “Flexol’ 8N8 (14) 14 
ae ~ - -=|=-s+ =+-=+=+-+=+ = = TP-9%B(79) 79 
eae 125-127 Ins P P P P-~ ~ P —- P PP “Pyeai’ 62 (9) 9 
58 160-178@30 mm. <—30 @ C - ©€C --=+--=+-+-=+ 1  Acttin 24,48 
59, 142-153 @11 mm. <—30 @ Cc - © -~- —- = - = I  VWeedtia 24,46,48 
@. 259-262 ~78 669 C C C €C =- C =~ = 1  Triacetin 24, 28,40,46,48,52 
61. 177-182@20 mm. <—50 03133 Cc CC C C- - C = = =  Tripropicnin 24 
62. 315 cn emp © ¢ C2. 2. oa = Tilbayss 24,28 
6. 211 <—80 0.160 C C C C= —- = —~ — = __ Ethylene dipropionate 24 
4. 240 <=80 0.050 Cc C C C- — — — — — Ethylene dibutyrate 24 
6.110-118@4mm — 360 CC Cc C-=+=-=+--+-+- = 24 
66. 170-197 @ 20mm. <—60 ee € © CC CC+ ss = = = 24,48 
67. 138-142 @2mm. <—60 ‘nt 2 © eft «. -e - o a 24 
68. 256 @5mm. - 0.02 I C C CC =~ C CCC “Flexol” 3GH (14) 14 
69. 180-247 @2.5mm. — Ing - - C CH= == C CC “Eldopiast’’ 45 (30) 30 
7. 218@5 mm. = <0.01 I C C CC - 1 P CC “Fiexol” 3G0 (14) 14 
71. 227-278 @6 mm, —Sto—15 <0.1 1 P CCP--CCC SX TGS8(71) 26,40,48, 71 
72. - 43 Ing = = = == = = = CC DP-R0 (06) 26 
73. 250 @5 mm. -80 <001 I c cC —- Ci CC “Flexol” 4G0 (14) 14 
74. 178@5 mm. - mS = =- C =-+--+-+-+-- ~ 14 
75. - Sets to a o = Cc ---- - — “Carbowax” 200 (14) 14,45 
glass at —65 
76, ~ -15 to 8 oe = = C mee = = = = = “Cobowar” 300 (14) 14,45 
71. = 4-8 ee = = C e=- = = = = = “Carbowax” 400 (14 14,45 
78. = 20-25 eo = = C =~—- =—- — = = —  “Carbowax’’ 600 (14) 14,45 
79, - 37-40 ca70 —- —- C —-—- — = = = = “Carbowax”? 1000 (14) 14,45 
80. = 38-41 3 =—- = C =| = = = = = “Carbowax” 1500 (14) 14 
8. - 43-46 M7 - =- C === = = = = “Carbowax’’ 1540 (14) 14 
82. ~ 53-56 @ - =- C === = = = = “Carbowax ’? 4000 (14) 14 
83, - 60-63 o50 - - C -—- —- + = — — “Carbowax” 6000 (14) 14 
&. - ca. ° =- —-—=—- ----+ — — — “Carbowax 20M (14) “14 
%. 146-2261 mm. — Sil C - C ----=-=- = —  “Pycal? 4) a 
%. >150@10 mm. — 1s ¢ ¢ €¢ C-~--—---—--— — “yea” 3 9 
Ce = i. t ee = «  - — eo inn 9 
& = © =| =- | =-= + —- = = — Pdlpplyco P 400 (5) 25 
oe - - as -« finn « -—- = = Pape? mean 25 
90. ~ = Mos see ew. = — Poe? eo 25 
1, - Ps noes awst ss = = = 6" eee 14 
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MOLECU. SP. 
NAME STRUCTURAL FORMULA pot ory LAR oe ry F.P. 
WEIGHT 25°C. 25° c. 
wan 
92. Methyl phthalyl ethyl glycolate CH,OCOC,H,COOCH,COOC.H, C,H,,0, 266 1.220 1.504 193 
‘WS. Ethyl phthaly! ethyl glycolate CLIT CONT OE eH,COOCH,COOC,H, C,,H,,0, 280 1180 1.408 ja) ——— me 
54. Butyl phthalyi butyl glycolate C,H, ot, 2 ahs 18245 or” — iw — #1 
95. Diphenoxyethyl diglycolate aH, oY “T4 > here tiaa il 4. 2! 
96. Bis(phenyl polyethylene glycol )diglycolate TC,H,0C,H,0), COCH 220 - 4@0avge 1.198 1.523 ae co 
| 97. Modified bis(phenyl polyethylene glycol)diglycolate  — = 500 = ve = al %, >2 
| ‘JE Polyoxypropylene glycol ethylene oxide HO(C,H,0),(C,H,0),(C,H,0),H 40-50%C,H,0 1.05-1.06 a Spencer. . Ail 
‘99. Polyoxypropylene glycol ethylene oxide 34,0), (C H,0), (C,H,0).H H,O -025-1. ~ “gem Baal 
100. Polyoxypropylene glycol ethylene oxide C.H,0), C, a <0),(C,H,0),H CH oO 3000 1.04-1.05 = oe a 
101. Polyoxypropylene glycol ethylene oxide HO(C,H 0), (C, ai <0),(C,H,0), H 8090%C “a 0 8000 - - Fe peter. 100. 
102. Hydrocarbon type - - - ca 0.96 ca. 1.54 be 
103. Hydrocarbon type = = = 1,004-1.005 1.567-1.568 14 —~— jae? 
104, Hydrocarbon type ~ ~ ~ 1,02-1.07 16 121 
105. Hydrocarbon type ((CH,),C,,H,CH,),[(CH,),C,H,] C,H, 662 | ie 
106. Polyaromatic hydrocarbon oil - = - 0.944 @15.6° 1.5556 146 
107. Polyaromatic hydrocarbon oil - - - 0.948 @15.6° 1.5568 149 
108. Aromatic hydrocarbon condensate - 230-250 = 1.06-1.09 1.60-1.62 2140 = 0.051 26° 
| 109. Aromatic hydrocarbon condensate - = -_ 0.9786@15.6° - 221 
110. Light pine tar - - - 1.070@15° ~ 83 
111. Medium pine tar - - - 1.070-1.075@15° - 123 
112. Heavy pine tar - - — 1.075-1.080@15° - 129 
Lauric acid derivatives 
113. Butyl laurate _C,,H,,COOC,H, C,,H,,0, 256 0.857° - - 
114. 1, 2-Propylene glycol monolaurate C,H, ,COOCH, CHOHCH, C, <H,.0, 258 0.911 ~ - 
115. Ethylene glycol moncethyl ether laurate C,H, ,;COO(CH,) OCH, C.a.p, 0.89 - ~ 
thylene glycol monobuty! ether Iaurate sa ™es . Ci aHs603 300 0.883 = = 
117. Glycerol monolaurate se a x C,5H5,0, 274 0.970 = = 
118. Diethylene glycol monolaurate C, H,,Cooc, H,0C HOH C,,H,,0 m 288 0.560 - - 
115. Diethylene glycol monoethyl ether laurate Be co. Cora soe a) = = 
120. Polyethylene glycol 400 dilaurate C.. H,COWOC 3H +. COC, H,, ~_ 756 0.97 = - 
121. Phenoxyethyl Taurate C,H,OC,H, ‘a C,H,,0, 325 ave. 0.950 1-487 16 
Myristic acid derivatives 
122. n-Butyl myristate C, ,H,,COOC,H, CigHy,9, 284 0.861 1.4394 174 
123. Ethylene glycol monomethyl ether myristate C,,H,,COOCH,CH,OCH, C,,H,,0, 286 0.895 1.4406 174 
Naphthalene derivatives 
124. Mixed amylnaphthalenes - C,H, (C.H..). - 0.92-0.94 — 1,5452 149 
125. Dinonylnaphthalene C,H, (C,H,.). Cala, 381 0.946° 1.549° 174  0.004e25° 
Nitrile derivatives 
126. Fatty acid nitrile - -_ 263 0.847 1.462@30° 180 1.0¢140° 
Oleic acid derivatives 
127. Methyl oleate C,H, ,COOCH, C,,H,,0, 29% 0.870 1.4505 -16 
128. n-Propyl oleate C, ,H, ,cOOC.H, C,,H,,0, 324 0.861 1.4494 -B 
129. Isopropyl oleate C,H. COOCH(CH,), fe PS 0.866 - = 
130. Butyl oleate C,,H,,cOOC,H, C,,H,,0, 339 0.865 1.4293° 1s 
131. Amyl oleate C, ,H,,cOOC,H,, Ci. - a 0.876 14545 #186 8 8=©<0.01 
132. Octyl fatty acid esters - - = 0. 864 1.4520 215 <0.06 
133. Ethylene glycol monomethy! C,H,,CH = CH(CH,),COOC,H,OCH ,C,H,,0, 341 0,895-0.902@ 20°1.453-1.455 197 0.236 150° 
ether oleate 
134, 1, 2-Propylene glycol monooleate C, ,H,,COOCH, CHOHCH, CH.8. ° wi 0.91-0.92 - . 
135. Ethylene glycol monobuty! ether oleate = C, ,H,, nate te | 2474603 ee 
136. Tetrahydrofurfuryl oleate C,,H,,COOCH;OC ,H, Ci3H,,0, 367 0.921-0.923 1.4622 210 
137. Glycerol monooleate e; “H_COOCH,CHORCHON CHO, “357 OS ~ = 
138. Diethylene glycol monooleate C,H, ,COOC HOCH ‘al CMe, on 0.938 - - 
139. Diethylene glycol monoethyl ether oleate C,H, ,COO(CH, cH O),C Ca. we 0.957 - = 
140. Phenoxyethyl oleate C; H, Baa ie C,,H,,0, 410 avg. 0.961 1.482" -3B 
141. Modified phenoxyethyl fatty acid ester - - 430 avg. - - - 
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vw BILITY WITH DESIGNATIONS, AND TRADE . 
es * WATER “Ca CAB CN EC PM PS VA VB VC VCA MARKS* FOR PLASTICIZERS i el canaca 
eg °C. % by wh 
9. 189@5 mm. “ 0.053 C C C CCC CCC C€ “Santicizer’ M-17 (51) 51 
%. 190 65 mm. re O98 C C C CCCCCC C “Santicizer” E-15 (51) 51 
94, 219 @5 mm ~ am ~¢ © Cc £ ec ec € CC C_ “Santicizer” B-16 (51) 51 
x = 70-75 Ins, =P P C P —- - P ~ PP “Pycal” & () 9 
96. >220 @ 2 mm. - Ins. C C C —~ —- > P — P P “Pycal” 40) 9 
——— = ins CC ~~~ P- PP “Dyce 1409) 9 
-—" 12 Sl I C C CC PCC C C “Pluronic” L44 (85) 85 
—rS 11 RE TS BRS PE ee ee uronic” L ) 85 
Ongar 21 Sl 1 CC CCI CT C C “Pluronic”? L64 (85) 85 
io. a 50 Sl. C 1 C I Cf ft f I 1 “Pluronic” FOS (8) 85 
102. pa ‘ im i = Cm ss = Cin DAD 51 
103. 340-396 a In. - C - C ~ C = =~ C = “Neville” R-29 (56)  HB-40 G1) 51,56 
joa. 300-370 = Ins. - C — C =~ C ~ = = = “Nevinol” (56) 56 
105. >220@ 2 mm. 85 In. C C C CCC CCC C “‘Kenflex” 47) 47 
j06. 290-379 = In. - P P C P C —~ — C C “Panallex” BN-1 (61) “Piccocizer” 25-50 (62) 61,62 
io7, 303-388 Ps In. - P P C P C —~ =~ C C “Panaflex” BN-2 (61) “Piccocizer” 25-75 (62) 61.62 
joa. 300-370 5 Ins. C C C CC CC CC C “Cabol” 1003)  “S/V Sovaloid” C (76) 13,56, 
“Nevillac’’ 10° (56) 58,76 
109. a ne lew = - = = = =~ = = C C “S/V¥ Sovaloid’’ K (76) 76 
i10. = - - - ee = e-e eee — cf. Army Spec. 3-26C PT 400 (13) 13 
iil. “a - - - - =- =~ = -=- = = = = of. Fed. Spec. jjj-T-121 PT-60 (13) 13 
i12 te - —- = = = =e = = = = = PTE (3) 13 
113. 1754260 @20mm. 0° Ins. Es Sa ee ee Ce es 8,26,48,83 
i14. oo 0-12 Ins. mae Ee Ce ee a ee = 26,35,48,59 
115. we -7to—11 Ins. - C €C € = € = € C = Ethoxyethy! laurate 48 
116. 156-198@5 mm. -—3to—12 Ins. - C €C € = C = € C C  Butoxyethyl laurate 48 
117. ~ 2-28 in. - - C C=C = C C C “Mosel” x-574 (53) 26,30,32,35,48,53, 59 
118 = $11 In. - —- C C= - — C = C “Glaurin” (35) “Momel” x-870 (53) 15,26, 30, 35,48,53,59 
119. we oe. mo“ .£| &--—¢e- = Cc. = 46 
120. - 4-14 Ins. - - C -=- =—- = = C CC “Morpel’’ X-928 (53) 30,35,48,53,59 
121. 180 @2 mm. ~ In. 1! CC C-- P - P PP “Pycal” 71 (9) 9 
122 180 3 mm & €¢ © C= ee - 1 - 8,48,58 
123. 175-180 15 im: 42.456 ° £14 8.6.6 ¢ < * 8,58 
1%. 290-400 < In. - C - = = = = = = = “Morpel’”? X-929(53) “Pentalene” 195 (72) 53,72 
125. 200-270@20 mm. — ~ ae rae Be - ve = “Morpel”’ X-841 (53) 53 
126. 330-360 -4 im =- Cis = = C C C C “Areel” SD (7) 7 
127. 167-170@2 mm. = Ins | P C C PC PP P P “Emery’’ 2301 (31) 15,31,48,59 
128 181-189@2 mm.  — Ins. | P C C P C P P P P “Emery” 2302 (1) 31,39,48,58 
129. 173-181e2 mm. — in. | P C C -—- C —- — P P “Morflex” IPO 63) 39,48,53 
130, 190-230 @6.5 mm. <—10 Ins. rr ¢ €¢ C - € € € C IT ““Morpel*x-530 G3) 8,19,39,40,48, 53, 
‘‘Witcizer”’ 100-101 (84) 59,60,83, 84 
131. 200-240@20mm. <-40 Img. - -~ C C---=-CC-= = 59 
132, mn en In. I 1 C C PC PC P — “Ohopex” R-9 (60) 60 
133. 198225@4mm -40 Ins. 1 C C C = P P C C C Methoxyethyl oleate “Kapsol”’ (60) 48,60 
4 —19to—22 Ins. - - ©€C C= -—- =— =| C = ~ 32,35,48,59 
135. 192-221@2 mm. <—45 Ins. - - € C- — = = C = Butoxyethy! oleate 8,35,48 
136. 240 @5 mm. -5 ins P C C CC C C = C C “Plastolein” 9250 (31) 8,31,55 
137, re 18 In. P P P P P P P OP P P “Emery” 2221 (31) 26,31,32,35, 
‘*Morpel’’ X-570 (53) 39,48,53,59 
138, . <—-— tte .-|---¢to.---=- = Meal” 560 OD 32,35, 39,48,53,59 
139 - Oto~15 Ins. - =- €C C-_-—-_-—-— = = = a 29,48 
140. <240@ 4 mm. = Ins. I ¢c C C= = P = PP “Pycal” 70 (9) 9 
M41. - ~ Ins 1 CC C- -—- P -— P P “Pycal”170 (9) 9 
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Palmitic acid derivatives 
142. n-Butyl palmitate 








143. Isooctyl palmitate 





C,,H,,COOC,H, ¢ 204402 313 0.865 1.4429 185 a 
C,5H,,C at, Ci Hye 2 0. 863° ae 213 









































144. Ethylene glycol mono-methyl ether palmitate C,H, , 2CH, '. r9fsg95 ; - 

145. Tetrahydrofurfuryl palmitate i ; : C,,H,,0, 341 - ~ = oe a 

~~ Paraffin derivative Sn 

146. Chlorinated paraffin - C,H, ,Cl, 455 1.13-1.14 1.500 None Ni: 

147. Chlorinated paraffin - C,H,Cl, 5% 1621175 — — 

148. Chlorinated paraffin = C,.H,.cl, 3a LIS117 1504" ‘None 
Pelargonic acid derivative ar 

149. Diethylene glycol dipelargonate (C,H, ,COOC, H, ),0 C,,H,,0, 387 0.966  1.445-1.446 210 os 

150. Triethylene glycol dipelargonate (CH 0CH,) (CH, OCOC,H, v2 Coates s 431 0.964" _ 216 — 
Pentaerythritol derivatives 

151. Pentaerythritol fatty acid ester ~ = ~ 0, 9943 ~ 1@223 





152. Pentaerythritol fatty acid ester 


- - = 0.9974 1.4530 247 °&xtem 





Phosphoric acid derivatives 

















































































































153. Triethyl phosphate (C,H,O),PO C.H,0,P 182 1.065-1.072 1.4055° 116 §=—s_: 10 @ 73° 
154. Tributyl phosphate C,H, 0), PO "C,,H,,0,P 2606 0.973-0.%3° 1.4226 146 : 
155. Tri-(2-ethylhexyl) phosphate [C, H, CH(C,H,)CH, 0}, PO C,,H,,0,P 435 0.9262 = 1.4432 207 “0.01 
156. Tributoxyethyl phosphate (C,H,OCH,0),PO C,,H,,0,P 398 1.020 1.434 224 ~— <0. 10e1s 
157. Triphenyl phosphate (C,H,0),PO C,,H,,0,P 326 1.185 ae 
158. Cresyl diphenyl phosphate (CH,C,H,OXC,H,0),PO C,,H,,0,P 337 1.208 1.560 232 S$.0e 2 
159. Tricresyl phosphate (CH,C,H,0),PO C,,H,,0,P 368 1.165-1.168° 1.553-1.556 230  <0.02ei50" 
160. Tri-dimethylphenyl phosphate {(CH,),C,H,0], PO C,,H,,0,P 410 1.445 1.5535 233 <0.01@20° 
161. Alkyl aryl phosphate (C,H, ,OXC,H,O),PO C,,H,,0,P 362 1.0891.093 1.507-1.510 224 1 @ 153° 
162. Diphenyl mono-o-xenyl phosphate (C, H, 0), (C,H,C,H,0)PO C,,H,,0,P 402 1.20 @ 60° 1.582-1.590@60° 225 = 
163. Tri-p-tert-butylphenyl phosphate L(CH,),CC,H,0], PO CyoH,,0,P 4% - ~ 275 ~ 
164. Diethyl ethyl phosphonate C, H, P(OKOC,H,), C,H, ,0,P 166 1.025° 1.4148° 105 - 
165. Dibutyl butylphosphonate C,H,P(OXOC,H,), C,,H,,0,P 250 0.948¢ 1.4310° «155 ~ 
166. Bis (2-ethylhexyl) 2-ethylhexylphosphonate C,H, ,P(OKOC,H,,), C,,H,,0,P 419 0.908 1.4481¢ 215 - 
Phthalic acid derivatives 
167. Dimethyl phthalate C,H,(COOCH,), CioH,,.0, 194 1.1891.191 1.5168 146 <0.01° 
1,192-1.194¢ 
168. Diethyl phthalate C,H,(CO0C»H,), CijH,,0, 222 1.1181.123¢ [5019 ‘152 - 
169. Dipropy! phthalate C,H,(COOC ,H,), C,,H,,9, 250 1.071 1.494 - <0.01° 
170. Dibutyl phthalate C,H (COOC,,H,), Ci,H,,0, 278 1.042 1.4926° 170175 Ties 
171. Di-isobutyl phthalate C,H,(COOCH ,CH(CH,),), ca, | oe 1.040° 1.4900 174 ~ 
172. Diamyl phthalate C,H,(COOC.H, .), C,,H,,0, 306 1.022 1.488° 171 - 
173. Di-n-hexy! phthalate C,H,(COOC,H, ,), C,,H,,0, 334 1.0074" 1.4870" 1% So 
174, Dihexy! phthalate C,H,(COOC,H, ,), CiH80,. 0.990 - - - 
175. Di-2-ethyibutyl phthalate C,H,(COOC,H, ,), C1,H,,0, 334 1.010-1.016°1.4877-1.4883° 193 _—1 @ 166n= 
176. Dimethylisobutylcarbinyl phthalate C,H,|COOCH(CH,)CH,CH(CCH,)J, C,H,,0, 334 0.983 1.4764 - * 
177. Butyl decyl phthalate C,H,OCOC,H,COOC . H,, CL,H,,0, 363 0.992-0.998 - 193 - 
178. Amyl decy! phthalate C,H, ,OCOC,H,COOC, (H,, C.H.0, a 0.98 1.482 - ° 
179. Di-n-octyl phthalate C,H,(COOC,H,,), CMO 2 oe 0.978° 1.482 ay Owe 
180. Di-isooctyl phthalate C,H,(CO0C,H, ,), C,,H,,0, 391 0.981 ‘1.484 70 ~~(i.0em0 
181. Dicapryl phthalate C,H (COOC,H,,), C,,H,,°, 391 0. 965-0. 970 1.480¢ 201 " 
182. Mixed alcohol phthalate Blended alcohol C,,H,,°, 391 0.9861° 1.4844 - s 
(average 8-carbon) phthalate 
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s. IN COMMON NAMES, TRADE 
B.R. MP. WATER ——— DESIGNATIONS, AND TRADE MANUFACTURERS? 
CA CAB CN EC PM PS VA VB VC VCA MARKS‘ FOR PLASTICIZERS 
°C, °C. =—% by wi. 
142. 215-265@20mm, Oto9 Ins. of C€ C C€ ~ C ~ ~ ~1 - 8,48,59,83 
a3. 218-235e5 mm. 69 Ins. 1 i € C€e+C == i ft C1 48,71 
7a. 185-190 4 2 06ns 6 - Ce ee eH KH KH ~ 8,48 
ia 18 015 0 eS 2 ae = ee = = = 24 
m= * en Ins. P Cc P CCCCPCC “Chiorowax” LV (23) 23 
ears ae In. P P P CCC C PC C “Clorafin’ 42 (42) CP-40 (44) 42,44 
aoe pet Ins. PC P CCC C PC C “Chiotowax” 40 (23) 23 
149, 229@5 mm. 40 Ins. 1 ¢c €C € = 1 P C C C “Morpel’’ X-931 (53)  “Plastolein’’ 9055 (31) 31,48,53 
[0.205-255@5 mm. tito—4 0.1 i Pp CcCePre--€ece¢ c*Gs0) 71 
151. 2604 mm. a = fi 4278 - @ P P C C_ “Hercoflex” 619 (42) 42 
752 261 @4 mm. “ ~ [i -—. = P P C C “Hercoflex” 600 (42) 42 
153 216 -56 o oe ¢€:¢ ¢ 6:35 ¢ ~ ¢ - 28 
(64. 177-178027mm. <-80 060 C CC CCCCCPC os 19,60 
iS. 230010mm. 80 “O01 P P C Cl -— {1 C C C “Flexol” TOF (14) 14 
156. 200-2324 mm. <—70 BL h6ccCP Cecerecctct rwwe 60 
is7, moesmm. 49.9 0.000@4°C C C CCI CI C1  “Celluflex” TPP (16) 2,16, 24,25,51,52 
158 390 ~40 Ins. P CCce-t1 1 C C C ‘€elluflex”1i2 (16) “Santicizer” 140 G1) 16,40,51,52 
159. 240-260@4 mm. <—35 Ins C CC CPCC CC C ““Celluflex” 179C(16) “Lindol” (16) 16,24,40, 
“‘Kronitex’’ (60) “—PX"".917 (66) 51,52,55,60,66 
160. 225-2% @10mm.—35  0,0020285°P C C C P P C C = C Trixylenyl phosphate ‘Celluflex’’ 179-A(16) 16,52 
(pour pt.) nae 
iél. 230 @5 mm. ai * Pc - Cc-cCCCC C  “Santicizer”’ 141 61) 51 
162, 250-285@5 mm. — nn «CLP CCC CCC CCC C Dews() 25 
1. 320@5mm. in. =P.c- Ccce-- CC C Dow ?1() 25 
164. - - Sil. o- - - ------- aie 82 
16. - = im =e Oe er ee eee eo - 82 
“a « ~ Iss > - - ------- = 82 
167. 282 0 o4es°c cc cccccrPpe a 11,24,28,29,46,51 
5.5 
168. 296 —40 0.09es° Cc c Cc cccccpepe - 11,24,28,29,46,51,52, 81 
-4 
169. 129132@1 mm. — a 2 oS ae: ee 6 We ee ~ : 24 
170. 339 —35 = Cc: ee Ce C ‘Celluflex” DBP (16)  ‘‘Morflex’’ 140 (53) 4,11,12,16, 19, 20, 22, 
227-235 @37 mm. ‘‘Darex” DBP (22) “—PX"".104 (66) 24,28,29,37,39,40,41, 
“Dutch Boy’? NL A-10(54)‘‘Staflex” DBP (20) 46,51,52,53,54,55,60, 
“Harflex” 140 (39) “‘Witcizer’’ 300 (84) 66,69, 71,75, 81, 84 
1. 327 —50 “a + Co C- €C¢ ¢€ € - - 28&,39,52 
172. 342 <-55 on te @ ee. Cere - 24,41,81 
173. 220@5 mm. pa Mm i = 2 Ce «. F € ¢.¢ ~ 48 
174, 210@5 mm. - In. P C C CCCCCC C ODP (3) “‘Morflex’’ 160 (53) 12, 13,39, 
“‘Harflex’’ 160 (39) 46,48,53 
175. 350 @ 735 mm. a eae eC ee ae ee a - 48 
176. 190-195@5 mm. — Ins. P c ec C C “Plastoflex” 520 (1) i 
177. 220 @5 mm. —45 Ins. - = = —=~=-+- C =| = €C C “Elastex’ 40-P (11) “PX’’-114 (66) 11,20,41, 
“Morflex’’ 135 (53) “Santicizer”’ 603 (51) 51,53,55, 
“‘Staflex’’ BDP (20) 66,71 
ua” = * . a a en ae ee oe oe ee en” CP oe 20 
179, 220-248@4 mm.  —25 In. I C C CCCI CCC “Harflex” 150 (39) “‘Polycizer’”’ 162 (40) 4,12,22,37, 39,40, 
“Morflex’’ X-926 (53) 41,46,52,53,55,69,75 
180, 239 @5 mm. —45 Ins. I Y ¢ CC € FP CP CC C Sables” OCP Gs) “*Hercoflex’’ 200 (42) 4,11,12, 
“Darex”’ DIOP (22) “‘Morflex’’ 100 (53) 13,20,22, 
“'D.1.0.P.(60) “PX*.108 (66) 28,37,39, 
‘Dutch Boy’”?NL A-30(54) ‘‘Staflex” DIOP (20) 40,41,42, 
“Elastex’’ 10-p (11) “Witcizer’’ 313 (84) 52,53,54, 
“‘Harfiex’’ 120 (39) 55,60,66,69, 
71,75,81, 84 
(8 227-234 045 mm. <-60 ~<0.03 PC CG CP CP CC C “Elastex” 80-P (11) *““Monoplex’’ DCP (70) 11,12,39,40,41,46, 
‘‘Harflex”’ 180 (39) “‘Morflex’’ 120 (53) 53,55,59,69, 70 
TWWWel am. -S0to-85 Ins CCC CC US Uh! CU CU GoodRite” GP-261(36) ‘‘Staflex’? MP (20) 20,36,39, 
“‘Polycizer’’ 162 (40) 40,41,69 
Plasticizers Chart 885 
































































NAME STRUCTURAL FORMULA LAR aT aT FP. 
FORMULA WEIGHT 25°C. 25°C. 
i 
183. Di-(2-ethylhexy!) phthalate C,H,(COOC,H,,), C,,H,,9, 39 0.982 1.4859 218 <o9 
‘ 1.483 210 183. 29 
| 184. Di-(2-ethylhexy!) hexahydrophthalate C,H, [COOCH, CH(C,H,C,H,), C,H,,0, 397 O.o5s6° 1.4619 218 = 9 aoe | <a 
| 185. Dinonyl phthalate €,li,(COOC,H, ,), Ca gHy.0, 419 rs a = 
186. Octyl decyl phthalate OCOC A COOC HL, 26442 hy 8-737 rer me 
0.977 1.485 

. i. 47 1479-22-35. ~~. —- 
187. Di-decyl phthalate C,H, CO0C,|H,,), CiH,.0, 447 _— Hort - aoa 
188. Blend (50/50) of di-octyl and di-octyl-decyl phthalates  — - 400 0.974 1.483 218 = / in 
189. Blend (50/50) of di-octyl and di-decyl phthalates = ~ = 0.972 1.485 #° « # — [fw 
190. Mixed alcohol phthalate pe = > i) 4 —. -s 
191. Mixed alcohol phthalate ~ me -  0,9041° 1.498 #— 136m? MM iam 








192. Fatty acid phthalate = = 02° 1.475 74~G 
























































































































































: 0.06 6 15? BRS “192. 21: 
193. Diallyi phthalate C, H, (COOCH,CH = CH,), C,H, ,°, 1.120°  1.516* a La. im 1 
194. Buty! cyclohexyl phthalate C Fm te H, .) C,,H,,0 1.076“ 1.S071° — Mini 
195. Butyl benzyl phthalate H, (COOC ,H, (COOCH,C.H C, oHe0, 1ii-T1 = 3 
196. Dicyclohexy! phthalate Cc ef eT 196. 21: 
197. Diphenyl phthalate C,H,(COOC,H,), CioH,,9, 318 1. = Sa 224 = i735 
198. Dimethoxyethy! phthalate Cc Hi, «(COOC,H,OCH,) ; C,,H,,0, 282 1.170-1.171° 182 ae 198. 19 
. 0.25 @ 150° 
199. Diethoxyethyl phthalate C,H,(COOC,H,0C,H,), Ci,H,.0, 310 1.120° 1.49 186 <O.01e 2” HMM 199. 18 
0.20 ese? 
200. Dibutoxyethy! phthalate C,H, (CO0C,H,0C,H,), CioH,.0, 306 1.063 1,483 208 <C.0i en” HR 200. 21 
0.06 @150° 
201. Di-ethoxyethoxyethyl phthalate C,H,(COOC,H,OC{H,OC.H,), C,H,,0, 398 liar 1492 732 <0.l0ei? eM. 3 
202. Bis-(diethylene glycol monoethyl C,H,(COOCH,CH,OCH,CH,OC.H,), C,.H,,0, 398 Li2ii4 149 232 <0.10 @ 150° HR 202. 2 
ether) phthalate 4 
203. High molecular weight phthalate ~ ~ —  1.0394@30° 1.4980@30° 216 ~ 3. 
204. High molecular weight phthalate - = —  1.0137@30° 1.4925@30° 207 - a 
205. High molecular weight phthalate - = ma 0.9711" —— = - %. 2 
206. High molecular weight phthalate - - 630 1.05 1.448 - - “a 
Polyesters 
207. Polyester - - - 1.055*  1.4685° 288 - Ww. 
208. Polyester - - - 0.9517 1.4521 200 - ne 
209. Polyester - ~ 01.078 1.463-1.404 277 = 209. 
210. Polyester - ~ 850 1.031° 1.4589 260 - 20. 
211. Polyester - = 8000 1.06—S «2.4698 316 - 211. 
212. Polyester = = ~ SOOO 1.15 1.4710 yh - 212, 
213. Polyester - - 2200 1.08 14660272 - 213. 
214. Polyester = = = - = emgage 214. 
215. Polyester = = 5800 =. LAND ~—CSOSCSC 03 m5. 
216 Polyester = = = = = 316 - 216 
217. Polyester - = = 1.03 «(«1.460~—~*~C*«G - 27. 
218. Polyester = = = Lo m= 246 — Pom 
219. Polyester = ~ = 0.9206 °=«=— 225 : 219. 
220. Polyester = = < 0.9210 1.4485 ~—«218 - en 
221. Polyester = = — 090 140 230 °#8#=- 221. 
222. Polyester = = = a — - on 
Ricinoleic acid derivatives 
223. Methyl ricinoleate C,H, (OH)COOCH, C. 4.0. 3a 0.925 1.4620 190 < 23. 1 
224. Methyl acetyl! ricinoleate C, ,H, ,(OCOCH ,)COOCH, C,H,,0, 355 0.938 14545 196 24. 11 
225. Methyl acetyl ricinoleate (modified) = - ——_ 055 186 307—=Csti‘ia 
226. Butyl ricinoleate C, Hi,,(OH)COOC,H, CoH Ps 355 0.917 1.4620 207 - 226. 1 
227. Isobuty! ricinoleate C,,H,,(H)COOCH,CH(CH,), C,,H,.0, 354 , Se ee a Fe 
28. = Bulyl acetyl ricinoleate Cy {OCOCH COO Fy C40, 397 __ O80 [4555 30 : aT 
225. Butyl acetyl polyricincleate a 
330. Isobutyl acetyl ricinoleate C,H, {OCOCH, COUCH, CHEH,), CHO, 388 a Las ae 20, 
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. ERS? 
MP MATER GacABCHEEPuPSVA va Vevex —__DESCAATIWS AND TRADE MANUFACTURER 
°C. «1% by wt 
5 01 I C C CC CIPCC = “Celluflex” DOP (16) ‘Morflex’ 110 G3) 11,13,14,16,20 
“Darex”’ DOP (22) “PX"-138 (66) 22, 28,37,39,41 
“Dutch Boy” NL A-20(S4)“‘Staflex”’ DOP (20) 46, 51,52,53,54 
“* Elastex”’ 28-P (11) **Witcizer”’ 312 (84) 60,66, 71, 75,84 
ua bie “Flexol”’ DOP (14) Diocty! phthalate, DOP 
O° Te ig. 232 @ 10 mm. 33 ©001 Tf tf C Ci ccccc Flexo” ccss U4) 14 
a: =_ = Iss. - - - - —-C- —- C C “orfiex” 190 G3) 53 
I" He ig notes mm. = 40 Is P C C CP CP CC C “Cabllex” ODP (13) “Hercoflex” 150 (42) 11,13,20 
“Darex” IOIDP (S) (22) ‘‘Morflex”’ 175 (53) 22,39,41 
*Dinopol’? IDO (60) “PX""-118 (66) 42,51,52 
“‘Dinopol”’ 235 (60) “*Staflex” DIODP (20) 53, 60,66 
DNODP (51) 71 
MR ie709-256@4mm=—O SS Cds, SCP CCl CUClChUCUh PC Ch PCC CC CC OCCabfiex” DDP (13) ““Morflex” 130 (53) 11,13, 22,39 
“‘Darex” DIDP (22) “PX"-120 (66) 40,41,51,52 
“Elastex” 90-P (11) 53,60,66,69 
ME [68 240 © 5 mm - Is I C C CC CIC C C_ “Hercoflex” 25042)  “Santicizer” 601 (51) 42,51 
. oC - ks - — — —- —- — — — © C “Darex” 10IDP (B) 2) “Santicizer” 602 (Si) 2251 
Mn 190. 245 @5 mm. = In. | C C CP Ci P C C ““Fiexol” 810 a4) 14 
TE ic m4 65 mm. — ts. 1 CC CPCtr P C C "Flexol”426(14) i4 
1? HR io 215-25 e4um 47 O0leS°C - C CP CC C C C “Ohopex” 0-10 (0) 60 
Ly 13.156175e4mm -0 Is C CCC-cCccc = 60,74 
4 18922e@Smm. - 8.08 1 CC C- CCC C C “Blastex”50B (11) li 
1? BE ix. 370070 um. — 0.000030 P C —- C —- C C C C C  “Morflex” 145 G3) “Santicizer” 160 (51) 51,53 
15? HR in. 212-21805 mm. 58065 Ins. P CGC C P CP C P P P “Elastex” DCHP (11) KP-201 (6) 11,60 
fe in. z0sveitum. © Ima IC C Cc -ccrec 2 i 
2 TR 16. 190-2100 4 mm. <—40 0a Cc CC C- PCC CC “Methox” 60) 24,28,46,48,60 
150° 
HME 199. 18821Se4mm. 31 025@25°C C C C —- P C C C C “Bthox” (60) 24,48, 60 
150° 
We 200. 210-2334 mm <-50 <0.03@25°1 C C CC C,C C C CG Kronisol” (6) 24,48,60 
150° 
15 201. 220-260 —35 RPE Yeo iar saa ayar ores gegen = 48,60 
150 22. 200-260 @ -3% O0805°C CC c-pc-cec = 48,60 
mm. 
_ Bu - - In. - - - -=-~- - — — ~ “Stafiex” KA (20) 20 
_ eu - << - - oe ee 2 v4) 
ae 205. 245 @5 mm. ~ Ins. I C C CP CIP C C  “Flexol” 812 (4) 14 
_ ew - = 012, - C C -~--- PC C C  “Staflex” KD (20) 20 
fw. - -0 0l T T C Ff Yf-t?r*y?Y ¢€ C “Flexo” kon U4) 14 
a. lz = Ing - - - —~ —- — —~ — © C  DP-100(2%) 26 
_ mw» - <-25 In. C C C CC CC P CC’ “Plastolein” 9715 Gl) 31 
hee 210. - <=35 In. C P C C C C P P C C  *Plastolein” 9720 Gl) 31 
eu = =- 1315 0.008 1 I C IT iI it P 'f C C “Parapiex” G-25 (70) 70 
ew - <-78 In. I C C Liki citi ci “Paraplex” G40 (70) 70 
a 213. ~ 10 In. I C C f I ' C P C C “Paraplex” G-50 (70) 70 
E 214. = 10 Ins | C C I ft C P I C C  “Paraplex” G-53 (70) 70 
oa 2s. - 0 In. P P C C= = P = C C_  “Paraplex’’ G-60 (70) 70 
wi 216. - 2 Ing I I C CIE II C CC “Paraplex” G-62 (70) 70 
a 217. - -10 Iss. - C C CC+--=+- PCC DP-2006) 26 
ail 218. 197 @4 mm. - - ¢€ C Ci -- Ctl »P P “Hercoflex” 900 42) 42 
_—__. =—- 0 In. P P C C = = C = C C_ “Morflex’’ P-10 (53) 53 
a 20, - —2i Ings P P C P= = C —- € CC “Morflex’ P-20 G3) 53 
a 221. - —51 Ins P P C P = — C — C C  “Morflex” P-30 (53) 53 
_ 2 - -37 In. P P C P —- — C — C C  “Morflex” P-40 (53) 53 
- 23. 170@1mm. -30(pourpt.)Ins. P C C CP - CCI I “Flexricin’ P-1 (10) 10,48,59 
— Be 24 1S eimm <30 Ins P CGC C CP PC C C C  “Flexricin” P-4 (10) 10 
_esr - —40 Im. I C C C-- CCC C_  “Flexticin” 61 (10) 10 
E 226. 185 @1 mm. —30 In. I C C C => P CCI C “Flexricin” P-3(10)  “Staflex” BR (20) 10,20,48,59 
_m2. = 23 ins. TC CC — PCC 1 1  “Plesricin” 160) 10 
e 28. 15 @1mm. —32t0--6 Ins. 1 CGC CGC CP P C CC C “Flexricin” P-6(10) ‘Staflex” BRA (0) 10,20 
_  . - 48 ie. 1 CC C- PCCP C PGI6(00) 10 
> Vo -30 is. 1 CC C- PCC CC “Flexticin” 66 (10) 10 
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NAME VP 
. uh A — 
231. Ethylene glyco! ricinoleate 1.4740 241 Bs 
~ 332. Propylene glycol ricinoleate 221 a) 231. 
| ~ 233. Methoxyethy! ricinoleate 1.465 207. a 
| ~ 34. Ethoxyethyl ricinoleate = Pe —— 3. | 
235. Methoxyethyl acetyl ricinoleate | ( ; 7 396 Ba < Bp. 
| ZG. Methoxyethy! acetyl ricinoleate (aodified) 130 a “Bs. | 
237. Glycerol monoricinoleate C,H, ,OH)COOCH,CHOHCH,OH Cc : 1.4770 265 = te 
| ~ 238. Diethylene glycol monoricinoleate C,,H,,0, 387  0.972-0.980 = = ee “Bi. 
239. Diethylene glycol monoethyl ether C, ,H,, H,CH,0),C.H, C,,H,,0, 415 0.96 = > a 238. 
ricinoleate a. 
| 240. Propylene glycol diricinoleate (C,H, (OH)COO],(CH,CHCH,) C,.H,.0, 637 0.938 - ~ ge 
241. Diethylene glycol diricinoleate —_[C,, Hy (OH)COOCH,CH,], 0 C,,H,,0, 667 0.953 - - Pa 240. 
| 242. Glyceryl triacetyl ricinoleate (C,H, (OCOCH,)COO),C,H, C,.H...0,, 1060 0.965 1.4685 290 — ae 
Sebacte acid dertvatives ot ES 
243. Dimethyl sebacate CH,OCO(CH,),COOCH C,,H,,0, 230 0.990 - “ = 
| 244. Diethyl sebecate C,H, OCOCH ),COOC,H, C..H..0, 88 1.8119" — Bows 
~ 245. Dibutyl sebacate C,H, OCOCH,),COOC A, otis! 34. . RRR. tae MA 
. 248. 
246. Dihexyl sebacate C,H, ,OCO(CH,) ,COOC,H C.H,,0, 371 0.920¢ = - : Pei 
247. Dioctyl sebacate C,H, ,OCO(CH,),COOC_.H,, CigHy,0, 427 0.913 1.449 215 on - 



























































































































































248. Di-isooctyl sebacate C,H, ,OCO(CH,),COOC A, , CiH,.0, 427 0.9160° ~ 246 = ra 
249. Dicapryl sebacate Cc - - <ctisiagitl 
250. Dibutoxyethyl sebacate c = zs pi... 
251. Butyl benzyl sebacate C,,H - - Be 
352. Capryl benzyl sebacate "#8 CH - . S12 
253. Dibenzyl sebacate (CH,),(COOCH,C,H,), Cry, 382 1.05 “T521* 236 - = 
~Q5A. Mixed sebacate adipate ester = —~ aii 035 ™ = = 
Stearic acid derivatives pt. 
255. n-Butyl stearate C,,H,,COOC H, C,,H,,0, 341 0.855-0.862 1.4418 188 - 
255. 
256. Amy stearate C,,H,,cOOC,H, C,5H,,0, 355 0.858 1.444 187 <0.01 id 
257. Cyclohexyl stearate C, ,H,,COOC,H CiH,p, 367 0.8800.8m030 = - Et 
258. Methyicyclohexyl stearate C,,H,,0COC,H, CH, C,4H,,0, 380 0.890 1.455 338 = B..X 
259. 1, Propylene glycol monostearate C,H, ,COOCH,CHOHCH, C,,H,,0, 343 x) > = : aaa 
~3@. Ethylene glycol monomethyl ether stearate C ,7H, ,-OOCH,CH,OCH, C,,H,,0 343 0.885 = = - a1 
“261. Ethylene glycol monobutyl ether stearate C,H, ,CO0C,H,0C,H, C,,H,.0, 3 0.8770, 882 1.446 216 <00iem” Sond 
0.06 @ 150° : 
262. Glycerol monostearate C,,H,,COOCH,CHOHCH,OH  C..H,.0, 359 0.970 = = = oii 
265. Wethyl acetoxystearate C,H, {OCOCH, COOCH, C, |H..0, 386 0.96 1aa@0 215 = 
264. Butyl acetoxystearate Ci Hy. ,(OCOCH H C4460, _ 3% 0.922 1.4480 _ - - 
265. Diethylene glycol monoethyl ether stearate i roo CR OPC: C,4H,,0, 401 0.958 = = = —_ 
~ 266. Methoxyethyl acetoxystearate Ci mles ‘ 20H,0CH, C,.H,,0, 400 0.545 ~ T.4500- 221 - a 
267. Diethylene glycol distearate |, ,cO0C,H,), soll gO, 0.96 = = = <a 
“2B. Tetracthylene glycol monostearate C,H, ,COOCH,CH,0),H __C,,H,.0, 461 O57 = = = Le 
269. Tetraethylene glycol distearate (C,,H,,COOCH,CH,OCH,CH,),0 C,,H,.0, 727 = = = = 
~ 270. Methyl pentachlorostearate (stabilized) CI,C, ,H, COOCH, Ci H,,0,c1, 471 L195 - 1a O.0iseiw 
Styrene derivatives 
271. Styrene resin - - ca. 260 1.01@60° 1.5809@60° 165 eee 
272. Styrene resin - - ca. 310 1.04@60° 1.5728@60° 180 - 
273. Styrene derivative = ~ ca. 250 1,08 159 - a a 
Succinic acid derivatives 
274. Diethyl succinate C,H,OCOCH,CH,COOC,H, C,H,,0, 174 1.048 1.419 - - 
275. Dibutyl succinate C,H,OCOCH,CH,COOC ,H, C,,H,,0, 230 0.974 1.428 = - 
Sucrose derivative 
276. Sucrose octaacetate C,H, ,0,(OCOCH,), C,,H,,0,, 679 1.28° - ear 
Sulfonic acid derivatives 


307 
277. N-Ethyl o- and p-tol Ifonamid CH,C,H,SO,NH, C,H,O.NS 171 1.313 - 206 
278. N-Ethyl p-toluenesulfonamide CH,C,H,SO,NHC,H, Soh ae oe ONS 199 Li7ie@” 15220@°  i88 





























“TIS. o- and p-Toluene othyleallonsalde CHC .H.80,NHC_H. C_H_.0.5S 1 1.18 1.50 1m —-__ 
~WB0. N-Cyclohexyl p-toluenesulfonamid CH,C.H,S0,NHC,H,.C...0, NS 53° Lis = = = 
Tall of] derivatives 
281. Methyl ester of tall oil - - 310 0.96° 1.4%* 178 ee 
Tartaric acid derivatives 
282. Diethyl tartrate C,H ,OCO(CHOH) ,COOC,H, C,H, ,0, 206 1.19 1.445 - onto 
283. Dibutyl tartrate C,H ,OCO(CHOH),COOC ,H, C,H, ,0, 262 1.093 1.447 170 * 
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MP. WATER 
CA CAB CN EC PM PS VA VB YC VCA MARKS“ FOR PLASTICIZERS 
°C. by wt 
ail — 3% —2 Ime - - C C=+-+ C1 = “Plexica” 1500 10 
sid —“s —i mm - -CcCetwwss — = Wiemicias” S00 eee 10,48 
~ m iseie, 0 wm 1! CCC-PCCCc *P-1C (0) “Stallex”” IX (20) 10,20, 35,48 
— a 7 <7 Ings SO - - C CH HH CK = Sg ii 35,48 
ai 735. 195 @1 mm. 0 ims ft C C GC —~ P C C C C “Plexticin” P-4C (10) “Staflex” IXA (20) 10,20,48 
iene nag —6 tm 1! CC C-- CCC C “lexricin” 62 (0) 10 
ee — <0 te - - C GC --— -C —~ — ‘Plemicin” 15 (10) 10,15,35,48,59 
ate aC 1a ee. es ee = + > - 35,48,59 
—" a. an se oe Se ae ie 35,48,59 
wa 7 ne 7s i ee ie = 48 
ve oo hen Me. « =. © 60-2 == = lie 48 
i “a _=35(pourpt.) Ins. =F tf C C ~ P C —- C C “Flexricin” P-8 (10) 10 
= 43. 24 ~ Vi © .6° ¢ ¢.¢ #€.2-c'¢ “a 39 
e A. 308 it: See Se ow eee es, ee ee 24,39 
m5. 344-5 -11 <00i1 tT C C CC CC C C C “Harilex” 40 (39) “Morflex’’ 240 (53) 12,19,37,39,41 
— 175-180@ 3 mm. ‘‘Monoplex” DBS(70) ‘‘PX’’-404 (66) 46,53,55, 66,69, 70 
— 46. 184 @2 mm. = In. P PC CCC C C C C “Harflex” 60 (39) 12,39 
“M7. 48 @ 4 mm. =55 Ins. 1 P C CCCP PC C “Darex” DOS O2) “Morilex”™ 210 G3) 12,20,22 
’ “Dutch Boy’? NL C-20(54)"“PX"’-438 (66) 28,37,39 
“‘Harflex” 50 (39) “‘Staflex” DOS (20) 40,41,53 
w “‘Monoplex”’ DOS (70) 55,66, 70,71 
a 50 ins P P - CC CC — — € C “WMonoplex” DiOs (70) 20,37,39,41,53 
se “Morflex’” 200 (53) 55,66, 70, 71,84 
_ 149. 231-23504mm =O In. P P C CCCP P C C “Harflex” 80 (39) 12,39 
— eben -10 m-- = = eee ve Ce’ DBES ( 20,39 
— 251. 245-285 @10mm. — In. - C C —- C-—- GC C C ‘Morflex” 245 (53) 39,53 
— 52. 245-267 ©4 mm. —1.7 ie +. c.c.c ce cc vn 39 
— B3. 25¢4mm £2 001 =P PC CCC CCP OP *«s“Harflex” 9 G9 “Morflex”’ 250 (53) 12,39,53 
_ ) ” a = Mm - we ew we ew ew we = CC eee LAD) 20 
55. 205@2 mm 16 0.2@2° 1 C C C -C - = = 1 “RC” B-17 (71) 8,19,20,26,39,48 
— “‘Witcizer’’ 200-201 (84) 50,59, 60, 71,83,84 
= 256. 230-270@30 mm. 16 me t+teeé-+3434Ceouw af a 83 
— 0. = ek. tes ee oe oe ~ 48,83 
— 258. 220-240 @4 mm = 9 a Fee et ee a . 48 
_ 33.19.2100 ian. 89399 be - - Cee enne ce a 15,32,35,48,59 
— MMe. Ba km = € C Cee oe = @ Methoxyethyl stearate a 8,48 
261. 215-250 @4mm. 15-17 Ins. | P C Cl C P C P P Butoxyethyl stearate KP-23 (60) 8,48,60 
- 262. = Oa ta «c+ s+ ewe = - ~ —- — See sneen 15,26,32,35,39,48,53,59 
— 263. ne -7 In. P CC C-—- PCCCC “Paricin’ 4 (10) 10 
- 2A. a — Ins. P CC C- P C C C C “Paricin” 6 (10) 10 
~ 265. ws . = eS. Soe eee - 48 
- 266. - a In. P CC C-P CCC C “Paricin’”’ 4C (10) ty 
- 267. - 48 Ins.  — ¢¢.- = — — — “Morpel” X-932 (63) 15,53,59 
6 268. pa Se: te + & OC Be aw tee ie 48,59 
* 269. ~ —  “s. . és es + © ws 48 
- 270. ~ —39 Ins CCC CCC CI C C  MPS500(44) 44 
” 271. 150-300@5 mm. — Ins. I C P CPC PC P P_ Dow 276V2 (25) 25 
- 272. 150-300@5 mm. — Ins. | C P CP CPC P P Dow 276-V9 (25) 25 
«- 273. >300 -15 In. CCccCCCCC CC “Nevillac” Ts (56) 56 
“ 274. 218 —22 O19 CccCeo=--=+--+- - 24,46 
- 25. 255 heh Ue Ck} a an oo ~ 24,46 
« 276. 260 @ 0.01 mm. 89 an c¢ - © © «= € ='+ = MAG 14 
. 277. 360 105 cal P P P C- 1 CII I “Santicizer” 9 (51) 51 
x 278. —-340 58 06e4° C C - -—--=- —- = = = “Senticizer” 3 51) 51 
“ 279. —- 340 18 013e239° Cc Cc C C= CCCI I “Santicizer’’ 8 (51) 51 
r 280, ___-350 86 * P P Cc C- P— — — — “Santicizer” 1-H (61) ee 
‘ 21. “ Ins. P PC --P CCC ‘“Metalyn” (42) 42 
: 282.280 17 eh. 1 ie le ee oe * 24,46 
. 83. 292-312 20-22 048 Cc cc CC - C — — C Kesscoflex (48) “Witcizer” (84) 24,46,48,84 
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MANUFACTURERS OF PLASTICIZERS AND SOLVENTS 


1, Advance Solvents and Chemical Corp., 245 Fifth Ave., 
New York 16, N.Y. 

2. American-British Chemical Supplies, Inc., 180 Madison 
Ave., New York 16, N.Y. 

3. American Cyanamid Co., 30 Rockefeller Plaza, New 
York 20, N.Y. (solvents) 

4. American Mineral Spirits Co., 155 E. 44th St., New 
York 17, N.Y. 

5. Archer-Daniels-Midland Co., 600 Roanoke Bldg., 
Minneapolis 2, Minn. 


6. Argus Chemical Corp., 633 Court St., Brooklyn 31, N.Y. 


7. Armour and Co., 1355 W. 31st St., 9, Ill. 
8. Arnold Hoffman and Co., Inc., 55 Canal St., Providence 
1, R.L 


9. Atlas Powder Co., W 99, Del. 
10. Baker Castor Oil Co., 120 Broadway, New York 5, N.Y. 
11. Barrett Div., Allied Chemical and Dye Corp., 40 Rector 
St., New York 6, N.Y. 
12. Binney and Smith Co., Inc., 380 Madison Ave., New 
York 17, N.Y. 
13. Godfrey L. Cabot, Inc., 77 Franklin St., Boston 10, 


14. Carbide and Carbon Chemicals Co., Div. of Union 
Carbide and Carbon Corp., 30 E. 42nd St., New York 
17, N.Y. 

15. Carlisle Chemical Works, Inc., Reading 15, Ohio 

16. Celanese Corp. of America, Chemical +» 180 
Madison Ave., New York 16, N.Y. 

17. Clinton Foods, Inc., Clinton, Iowa (solvents) 

18, Columbia-Southern Chemical Corp., 1 Gateway Center, 
Pittsburgh 13, Pa. (solvents) 

19, Commercial Solvents Corp., 260 Madison Ave., New 
York 16, N.Y. 

20. Deecy Products Co., 120 Potter St., Cambridge 42, 
Mass, ; 

21. Detrex Corp., 14431 Woodrow Wilson, Detroit, Mich. 

22. Dewey and Almy Chemical Co., Cambridge 40, Mass. 

23. Diamond Alkali Co., 300 Union Commerce Bldg., 
Cleveland 14, Ohio 

24. Distillation Products Industries, Eastman Kodak Co., 
Rochester 4, N.Y. (small quantities only) 

25. Dow CHemical Co., Midland, Mich. 

26. E.F.Drew and Co., Inc., Boonton, N.J. 

27. E.I.du Pont de Nemours and Co., Inc., Wilmington 98, 
Del. 

28. Eastman Chemical Products, Inc., Kingsport, Tenn. 

29. Eimer and Amend Div., Fisher Scientific Co., 
Greenwich and Morton Sts., New York 14, N.Y. 

30. El Dorado Oil Works, P.O. Box 599, Oakland 4, Calif. 

31. Emery Industries, Inc., 4300 Carew Tower, Cincinnati 
2, Ohio 

32. Emulsol Corp., 59 E. Madison St., Chicago 3, Ill. 

33. Enjay Co., Inc., 15 W. 51st St., New York 19, N.Y. 
(solvents) 

34. Esso Standard Oil Co., 15 W. 51st St., New York 19, 
N.Y. (solvents) 

35. Glyco Products Co., Inc., 26 Court St., Brooklyn 2, N.Y. 

36. B.F. Goodrich Chemical Co., 324 Rose Bldg., 
Cleveland 15, Ohio 

37. Griffin Chemical Co., 1000 16th St., San Francisco 7, 

Calif. 

Gulf Oil Corp., Gulf Building, Pittsburgh 30, Pa. 

(solvents) 

Hardesty Chemical Div., W.C. Hardesty Co., Inc., 25 

Main St., Belleville 9, N.J. 

40. Harwick Standard Chemical Co., 60 S. Seiberling St., 
Akron 5, Ohio 

41. Hatco Chemical Co., P.O. Box 309, King George Rd., 
Fords, N.J. 

42. Hercules Powder Co., Wilmington 99, Del. 

43. Heyden Chemical Corp., 342 Madison Ave., New York 
17, N.Y. (solvents) 


38. 
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45. Jefferson Chemical Co., Inc., 260 Medison Ave., New 
York 16, N.Y. 

46. Kay-Fries Chemicals, Inc., 180 Madison Ave., New 

47 Erin 57-02 48th St., Maspeth 78, N.Y 

48. Kessler Chemicals Co., Inc., State Rd. and Gottman 


Ave... cy ag 35, Pa. 

50: Melfinctrods’ Chemical Werle, 8600 Nz ‘tad S's 

“ . Ww 3600 N. 2nd St., St. Louis 

’ '° 

51. Monsanto Chemical Co., Organic Chemicals Div., St, 
Louis 1, Mo. 

52. Montrose Chemical Co., 104 Lister Ave., Newark 5, N.J. 

53. Morton-Withers Chemical Co., 2110 High Point Road, 
Greensboro, N.C. 

54. National Lead Co., 111 Broadway, New York 6, N.Y. 

55. N Chemical, Naugatuck, Conn. 

56. Chemical Co., Neville Island, Pittsburgh 25, Pa, 

57. Newport Industries, Inc., 230 Park Ave., New York 17, 
N.Y. (solvents) 

58. New York Quinine and Chemical Works, Inc., 50 Church 
St., New York 8, N.Y. 

59. Nopco Chemical Co., First and Essex Sts., Harrison, N.J. 

60. Ohio-Apex, Inc., Div. of Food Machinery and Chemical 
Corp., Nitro, W. Va. 

61. Pan American Chemicals Div., Pan American Refining 
Corp., 122 E, 42nd St., New York 17, N.Y. 

62. Pennsylvania Industrial Chemical Corp., Clairton, Pa. 

63. Penola Oil Co., 14300 McNichols Road, West, Detroit 
35, Mich. (solvents) 

64. Charles Pfizer and Co., Inc., 630 Flushing Ave., 
Brooklyn 6, N.Y. 

65. Philips Petroleum Co., Market Development Div., 
Bartlesville, Okla. (solvents) 

66. Pittsburgh Coke and Chemical Co,, Grant Bldg., 
Pittsburgh 19, Pa, 

67. Publicker Industries, Inc., 1429 Walnut St., Philadelphia 
2, Pa. (solvents) 

68. Quaker Oats Co., Merchandise Mart Plaza, Chicago 54, 
Ill. (solvents) 

69. Reichheld Chemicals, Inc., 525 Broadway, White Plains, 


70. Resinous Products Div., Rohm and Haas Co., 222 W. 
Washington Sq., Philadelphia 5, Pa. 

71, es ae a of America, New South Rd., Hicksville, 

72. Sharples Chemicals, Inc., 1100 Widener Bldg., 
Philadelphia 7, Pa. 

73. Sharples Continental Corp., 500 Fifth Ave., New York 
N.Y. (solvents) 

74. Shell Chemical Corp., New York 19, N.Y. (solvents) 

75. Sherwin-Williams Co., Pigment, Color and Chemical Div., 
100 Park Ave., New York 17, N.Y. 

76. ag. aempaace Oil Co., Inc., 26 Broadway, New York 
4, ake 

77. Standard Oil Co. of Calif., 225 Bush St., San Francisco 
20, Calif. (solvents) 

78. Tennessee Products and Chemical Corp., Nashville 3, 
Tenn. 

79. Thiokol Chemical Corp., 780 N. Clinton Ave., Trenton 
7, N.J. 

80. Union Oil Co. of Calif., 617 W. 7th St., Los Angeles 17, 
Calif. (solvents) 

81. U.S. Industrial Chemicals, Inc., 60 E. 42nd St., New 
York 17, N.Y. 

82. Virginia-Carolina Chemical Corp., 401 E. Main St., 
Richmond 5, Va. 

83, Westvaco Chemical Div., Food Machinery and Chemical 
Corp., 405 Lexington Ave., New York 17, N.Y. 

84. Witco Chemical Co., 260 Madison Ave., New York 16, N.Y. 

85. Wyandotte Chemicals Corp., Wyandotte, Mich. 
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The following list embraces the trade names of plastics 
and allied materials which appear in the data charts in 
this issue. To determine the material covered by a 
given trade name, and the manufacturer, consult the 


chart page listed below. 


Trade Name Page® 
A 
Abalyn 879 
sabe 879 
A-C oe 
Ace 
Ace-Flex P 
Ace-Hide P 
Ace Riviclor e 
Ace Tex 
Acikote 852 
Acme P, 845 
Acrilan 861 
Acrylac 850 
Acrylast 861 
Acryloid 845, 850 
Acrylon , P, 845, 850, 852 
Acrywelc 
Adco 847 
Adex 847 
Adflex 847 
Adipol 879 
Admex 881 
Adprene 847 
Adru' 847 
Adweld 847 
Aer-O-Buoy 843 
Aeroflex P 
Agilene P 
Agilide P 
Agilux P 
Aico P 
Alathon P, 850 
Alfane P, 845, 850 
Alkaloy 845, 850 
Alk-o-flex 845 
Alk-o-mer 845, 849 
Alkor 845, 850 
Alkydol 845, 850, 852 
Alkymol 850 
Alvar 849 
A-M 845, 847 
Amberlac 850, 852 
Amberlite 845, 847 
Amberol 850, 852 
Ameran 852, 854 
Amercoat 850, 852, 854 
Amerine 
Amerite 852 
Ameroid P 
Ampacet Pp 
Ampaloid P 
Ampcoflex 849 
Ampcolite P, 845, 847 
Amphesive P, 845, 850 
Ampkote 847 
Ampreg 847, 852 
Amres 845, 847 
Anodex 847, 849 
Anodox 
Aqualite 866, 867 
Aquamer 850 
AR 874 
Araldite P, 850 
Argo 849 
Argo Polyose 847 
Aristowax 854 
Armoweld 845 
Armee] 883 
Amel 861 
Aroclor 879 
Aropol P, 876 
Arwax . 854 
AT 850 
sae P, 847, 852, 875 
Atlas 845, 863 
Atlastavon 862 
Atlastic 845, 850 
Atlasware "— -? 
Avaloid 854 
Avisco 861 
B 


Bakelite P, 845, 847, 849, 850, 852, 
854, 863, 877 

847, 852 
850, 852 

852 


Baytey 
Beck cite 
Beck imine 


Beck: pol 


Beck ] 852 
Bestia 850, 852 
Benterg P, 852 
li 861 
*p ; “: 
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Trade Name Page® 
Bent-Tite 847 
Benzoflex 879 
Boltaflex 862 
Bond 845, 847, 849 
Bonded Beauty 862 
Bonding Agent 845, 847 
Bondmaster 845, 847, 849 
Bondrite 847 
Boronol P 
Bostik 845, 847, 849 
Briglo 

Brushmaster 845, 847 
Bunarex 845 
Butacite P, 854 
Butacryl 852 
Butaprene 852 
Butvar P, 849, 854 

c 

Cabflex 879, 885, 887 
Cabol 883 
Calvinac 854 
Calvoseal 852 
Campco P 
Capac 867 
Carbasol 850, 852 


Carboline 845, 847, 850, 852, 854 
Carbose 850 


Carbowax 852, 881 
Cardolite P, 845, 850, 852 
Cascamite 847 
Casco 845, 847 
Cascola 845, 847 
Cascophen 845, 847 
Casco Resin 847 
Cascorez 845, 849 
Catalin P, 845, 847 
>. 84 


CCA 3 
CD 845, 847, 849, 850, 852, 854 


Celanese P, 854, 861, 863, 864 
Celaperm 861 
Celcos 861 
Cellolyn 
Cellosize 845, 850 
Cello-weld 8 
Celluflex 885, 887 
Cellument 845, 847 
Celoron 866, 867 
Cerex P 
Certus 845, 849 
Chardonize 861 
Chemelec 
Chemigum 852 
Chemo-Tec P, 845 
Cheslene 863 
Chlorowax 850, 885 
Chromspun 861 
Cibanite P 
Citroflex 881 
Clopane 862 
Clopa 863 
Clorafin 885 
co P 
Cocor P 
Colfoam 8438 
Collo Allfoam 843 
Col-O-Vin 862 
Complac P 
Compo 845, 847, 849, 852 
Conolite 868 
Consoweld 866, 867 
Cordo-Bond 845, 847, 849 
Cordopreg Pp 
Cordura 861 
Corfoam 843 
Corogard 854 
Co-Ro-Lite 
Corox 847 
Corrocote 850, 852, 854 
Cosmalite 843, 845, 852 
Coveray 862 
Coverlac 850, 854 
Covinair 861 
P 850, 885 
CR rr 
Crestfoam 843 
Crown 850, 852, 854 
CTL 872 
Cumar 845, 850 
Cycleweld 845, 847 
Cycolac P 
Cycopol 852 
Cyfoam 845 
Cyofoam 843 





Trade Name 


Dacron 
Dapon 
Darex 


DC 
Decarlite 
Delray 
Denflex 
Dennis 


Dermine 
Devran 
Diall 
Diamond 
Dilecto 
Dinopol 
Dispersite 
Dorn 


Dow 
Dow Corning 
DP 


Drapex 
Dryply 
Duco 
Dul-Tone 
Duolite 
Dura-lok 
Duralon 
Duraplex 
Durethene 
Durez 
Durite 
Dutch Boy 
al 


Dymal 
Dynel 
Dyphene 
Dyphenite 


Eccofoam 
Elastofoam 
lastex 
Elastosol 
Eldoplast 
Elprene 
Elvacet 
Elvadex 
Elvanol 
Emery 
Englo 
Enka 
Ensolite 
Epibond 
Epi-Kote 
Epiphen 
Epi-Rez 
Epi-Tex 
Epi-Var 
Epocast 
Epolac 
Epon 
Estron 
Ethocel 
Ethox 
Exon 


Fairprene 
Falkote 
Falkyd 
Farlite 
Fashon 
FCD 
Fedco 
Fedcol 
Federez 
Fedex 
Fedrobond 
Fedroflex 
Fedrogum 
Fiberfil 
Fiberglas 
Fiberite 
Fiberplast 
Fibestos 
Firestone 
Flexbond 
Flexol 
Flexricin 
Flintkote 
Flowmaster 
Fluoroflex 
Fluoroplast 
Fluron 

FM 
Foamosol 


Forasite 


Formadall 


P 
843, 845, 847, 849, 850, 
852, 854 


Page® 


861 
4 


847, 849, 4 854, 879, 


85, 887, 889 
852, 877 


866, 867 
861 


850 

P 

854, 868 

866, 867, 868, 869 
847, 854 

862 


P, 850, 854, 885, 889 


P, 843, 847, 852 
88 


, 


P, 845, of, 850, 852, 877 


850, 852 
850, 852 


843 
843 
879, 885, 887 
854 


850 

845, 850, 854,  H 
845, 850, 872 

861 

P, 845, 850, 864 
887 

P, 854 


861, 863 
849 


879, 881, 883, 885, 887 
887, 889 
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Trade Name 


Formica 
Formvar 
Fortisan 
Fostarene 
Fosterite 
Fuller 
Fura-Tone 
Furnane 


Gafite 
Gaifoam 
Galom 
Garit 

GE 
Gelva 
Gelvatol 
Gemstone 
Geon 
Gering 
Ger-Pak 
Gilco 
Glaskyd 
Glastic 
Glaurin 
Glidpol 
Glykon 
Glyptal 
Good-rite 
Griffco 
Griptite 
Gummon 


Hallmark 
Halowax 
Harflex 
Haveg 
HB 

Helix 
Hemit 
Hercocel 
Hercoflex 
Hercolyn 
Hercules CMC 
Herecrol 
Heresite 
Hetron 
Hewhold 
Hi-Den 
Hi-Narco 
Holdbest 
Hycar 
Hycryl 
Hydrophen 
Hygram 
Hysol 


Inceloid 


Indur 
Indu-Sealz 
Insurok 
Isoaire 
Ivithene 


JC 
Jet-Kote 
Jetspun 
Joda 
Jodapak 


Kapsol 
Kaston 
Kel-F 
Kenflex 
Kesscoflex 
Kodapak 
Kopol 
koppers 
Corez 
Koroseal 
Kotal 
Kotol 
KP 
Kralastic 
Krene 
Kronisol 
Kronitex 
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843 
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845, 850 
850 
861 
863, 864 
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883 

P, 850 
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889 
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850 

P, 847 

P, 845, 852 
862 


850 

849 

881, 885, 897, 889 
P, 847, 852 

862 

887 

885 

852 
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Kwik-Klamp 
Kwik-Mold 
Kys-ite 


Ladcote 
Lamicoid 
Lamidall 
Laminac 
Lamojet 
Lanese 
Lauxein 
Lauxite 
Layton 
eC 
Lektroset 
Lemac 
Lemol 
Lewisol 
Linde 
Lindol 
Lithgow 
Lockfoam 
Lotol 
Loxite 
Lucite 
Lumarith 
Lustrex 
Luzerne 


Marblette 
Marbon 
Marco 
Marcothix 
Marlex 
Marvinol 
Matesa 
Mekon 
Melantine 
Melmac , 
Melurac ~ 
Metalyn 
Methaflex 
Methox 
Metlbond 
icarta 
Micobond 
Micoprene 
Miccrosol 
Miracle 
Mirasol 
Miravar 
Mondur 
Monite 
Monoplex 
Morflex 
Morpel 
MP 
MR 
Multiwax 
Mycalex 
Mykroy 
Mylar 


Napon 
Narco 
National 
Naugahyde 
Nebony 
Neelium 
Neillite 
Neobon 
Neoprene 
Nepoxide 
Nevamar 
Nevillac 
Neville 
Nevindene 
Nevinol 
Newbray 
Newdull 
Newlow 
Nik-o-lac 
Nitrex 
Nitron 
Nixon 
Nobellac 
Nobellon 
Nopco 
Norplex 
Nuba 


Nubeloid 
Nubelon 
Nubelyn 
Nu-Pon 
Nupron 
Nureco 
Nu-Rub 
Nylam 
Nylasint 
Nylatron 
Nylenka 
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845, 847 

845, 847, 849 
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850, 852 

843 

845, 847, 852 
845, 847, 852 
P, 845, 850 
864 


P, 852 
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M 
P, 843, 845, 852 
P, 852 


P, 852 
875 


P 

P, 854 

861 

854 

P 

P, 845, 850 
845 

889 

865 

887 

845 

866, 867, 868, 869 
854 

850 

854 

845, 847, 849 
850, 852 
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ees. 85° 989 

879, 883, 885, 887, 889 
883, 885, bn 

847, 875 

854 

P 

P 

865 


866, 867 
845, 852, 883, 889 
845, byt 883 


P, 

843, 850, 852, 854 
867 
845, 850 

85 

85 
854 
850 
861 
P 
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Ohio 845, 847, 849 
Ohmoid 866, 867 
Ohopex 883, 887 
Olin 863 
Olin cellophane 864 
Opal 57 
ion 
Orlon 861 
Osco 854 
Oxalkyd 850 
P 

Paisle 845, 847, 849 
Panaflex 883 
Panarez 845, 850 
Panelyte 866, 867, 868, 869 
Pantex 862 
Paracril 

Paradene 845, 850 
Paraplex 


P, 847, 850, 852, 873, 
887, 


Para-Stonetex 


Paratex 850 
Paricin 889 
Parlon P, 850 
Parswhit P 
PDL 875 
Pee Vee Cee 849, 862 
Pee Vee Seal 85 
Penacolite 847 
Pentalene 883 
Pentalyn 850, 852 
Perfection 
Perglo 861 
Permabond 
Perma-Skin 850, 854 
Permaweld 845, ~~ 
Permelite 
Petrex 850 
Petrothene P 
PG 887 
Phenolite 866, 867, 868, 869 
Phenrok 866, 867 
Picco 
Piccocizer 883 
Piccolastic 845, 847, 852 
Piccolyte 847, 852 
Piccopale 845, 850 
Piccoumaron 845, 850 
Piccovar 845, 850 
Pioneer 850 
Pionite 866 
Pittsburgh 861 
Placco 850 
Placquer 850 
Plaskon P, 845, 847, 850, 852, 871 
Plastacele 
Plastaloy 847, 852, 368 
Plastibond 849 
Plastikon 847 
Plastilock 845, 847, 849 
Plastite 845, 847, 849 
Plastoflex 879, 885 
Plastolein 879, 883, 885, 887 
Plastrip 854 
Plastrong 
Plenco P 
Pleogen P, 870 
Plexiglas P 
Pliastic 845, 847, 849 
Plicose 863 
Pliobond 845, 847 
Pliofilm 863 
Pliogen Pp 
Pliogrip 845, 847 
Pliolite P, 850, 852 
Pliotex 847 
Plio-Tuf P, 852 
Pliovic P, 
Pluronic 
Plyacien 845, 847 
Plyamine 847 
Plycozite 
Plymaster 845, 849 
Plyophen P, 845, 847, 870 
Polectron P 
oly 863 
Polyblack P 
Polybond 845, 847, 849 
Polycast P 
Polycizer 879, 885 
Polyco P, 845, 847, 849, 850, 852 
Pol 1 sd 
olyc 
Poly- Eth P 
Polyfilm 863 
Polyflex 863 
Polyfluoron 850 
—— 881 
Polylit P, 852, 870 
Polypenco P 
Folyphane 863 
Polysize 850, 852, 854 
Polyweld 847 
PPG 861 
P.Q.L. 852 
Pregwood 866, 867 
Preg-Impreg P 
Premicr 861 
Prestoflex 862 
Prestolene 863 
l’rufcoat 850, 852, 854 
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PS 852 
PT 883 
PX 879, 881, 885, 887, 889 
Pycal 881, 883, 885 
Pylene P, 845 
Pyralin 
os 
Randfilm 862 
RC 831, 885, 889 
Reanite 847 
Redux 845 
Reet 862, 863 
Reevon 861 
Residex 845, 847 
Resiflex 849 
Resilyte 866, 867 
Resimelt 849 
Resimene P, 850, 852 
Resinex 845, 850 
Resinol P, 863 
Resinox P, 847, 852 
Resistoflex P 
Resistojet 850 
Resiston P 
Resiwood 849 
Resorsabond 847 
Resproid 862 
Resyn 845, 847, 849, 854 
Revelry 862 
Rexadur 850 
Rexatherm 850 
Rexlance 850 
Reynolon 862, 863 
Rez-N-Bond 845 
Rez-N-Glue 847, 849 
Rez-N-Lac 850, 852 
Rezoform 847 
Rezyl 850, 852 
Rhoplex 850, 852 
Riji-Tuf P 
Rogers P 
Rosite P 
Rubatex 843 
Rubbagrip 847 
Rubbatex 847 
Rub-Erok P 
Rucoam 862 
Ryertex 866, 867 
s 

Saflex P 
Santicizer 883, 885, 887, 889 
Saran P, 849, 854, - 
Sc 
Schenectady 845, 847, 850, -, 
Scotch 863 
Selectron P, 847, 852, 873 
Semi-Dul 861 
Sicon 852 
Sierracin P 
Silastic 852 
Solubic 845 
Spartex 862 
Spaulding 868 
Spauldite 866, 867 
Speedbond 845, 849 
Speedrex 85 
Speedyset 847 
Spherofoam 843 
Spotseal 845 
Spraylat 852, 854 
Spunglow 862, 863 
Spun-Lo 861 
Staflex 879, 885, 887, 889 
Stanley 843, 850, 852, 854 
Stix 847 
Stixo 845 
Stixso 847 
Stokoflex P 
Stoko-hard P 
Stokolite P 
Stoko-Therm P 
Strux 843 
Stycast P 
Styco Pp 
Stypol P, 872 
Styresol 852 
Styretex 852 
Styrobond 845 
Styroflex 863 
Styrofoam 843 
Styron P 
Super-Beckacite 850, 852 
Super-Beckamine 850 
Super-Cordura 861 
Super Dylan 
Superenka 861 
Super-Narco 861 
Super-Por-Seal 851 
Supramica Pp 
S/V Sovaloid 883 
Sylplast 
Sylvania cellophane 864 
Synaryl 850, vas 
Syncast 
Synco_ P, 845, 847, 849, 850, 853. 

873, 874 
Syncoat 
Syates 850, 852, 854 
Synthane 866, 867, 868, 869 
Syntilon 862 
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Taylor 866, 86 

Tes saan 
nm P, 85 

Tegit 0, 861, 863 

Teglac 850 

Tego 845 

popes 861 

enite 
Tensilite sen’ od 
Textolite P, 866, oer a 


3M 845, 847, 849, 850, 
Therma-Kote a8, 4 


Thermo-Cote 850 
Thermoplax 
Thiokol P, oak 
Thioment 847, 859 
on 847 
Tolon 862 
TP 879, 881 
Transphalt 845, 5, 850 
Treadmaster 
Yrevarno 867, 868, $09 
Triplax 863 
Triple 7 
Trithene 863 
Tubize 861 
Tweezle 7 
Tybon 845, 850, 852 
Tygobond 847, 
Tygofil 845 
Tygon P, 854 
Tygoweld 845 
Tynon 861 
U 
Ubabond 847 
Ubagri rip 7 
Ubapo 847 
Ubatol 847, 850, 852 
Uformite 845, 847, ” 850, 852 
Ultron 854, 862 
Uniformat 861 
Upaco 845, 847, 849 
Urac 847 
Uraform 847 
Uramol P 
Urefoam 843 
ne a4 
rox 
U-Sement 847, 849 
Vv 
Valite 845 
Varcum P, 845, 852 
Velon 861, 862 
Velsicol 850 
Veri-Dul 861 
Vibrin P, 852, 876 
Vicara 861 
Vinac 849, 854 
Vinaplas-Lac 854 
Vino 849, 4 
baad ee 4 
inyigrip 
Vinylite 849, 862 
bi on 861 
ipla 
Visqueen 863 
Vistanex 850 
Visten 862, 863 
Vitafilm 862 
Vitrex 847 
Vitron 861 
Vuepak 864 
Vulca!ock 847 
Vulcoid 868 
bm 847 
ygen x 
Vy King . 
Vylene 862 
Vynafoam 843 
w 
Wallkyd  . 
Wallpol 852, 
Warco 862 
Wataseal 8 49 
Watson-Standard 847 
Weldwood 868 
Wilmington = 2e7 889 
Witcizer 883, 885, 5 ts 850 
zs J 
Witcote 861 
Wynene 
om 
Xtra-Dul 861 
Zz 
Zenaloy - 5 oe 
Zerok 847, 849, 85/ dt 
Zytel 
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Abietates (plasticizers) ............. 
Abrasion testing apparatus .......... 
Abrasive belts, bands, specialties .... 
pT eR rrr 
Abrasive forming machines ......... 
Abrasive materials ....ccccccssscecs 
Accelerated weathering testing appa- 
SE nncesnncsegavecdabaeeeeened 
Accumulators 
ES Se eee, SP eee 
Hydropneumatic ..........cccccece 
EEE dian dd4icdnsannvenasmeeuen 
Acids 
Mineral (chemicals) .............. 
Organic (chemicals) .............. 
Acrylate and methacrylate 
OR GE gin cancvpidabendssen 
Molding compounds .............. 
DE éccamgendiesdcbbeecenee 
EE 20ssncdvndeisacdaaeecain 
ee OU CUD adc occa Web vsisawd 
Ee ree oe eae 
Acrylic (see acrylate, methacrylate) 
Acrylic lacquer coatings ............ 
Acrylic resins 
PN 2 00. sob0haekngs tdaseddne st 
Emulsions and dispersions ........ 
pS RE CORIO O ee 
Adipates (plasticizers) .............. 
Agents 
nS CTE, I URE 
DR <500e ohe0nenaawannanewae 
Emulsifying and dispersing ........ 
MNOS. 5, 4 oso oh ceded sauee 
EE d:t0cnvicednoaebekeak 
LR ee eee 
Air ballasted accumulators .......... 
pe ee ee ere 
Air conditioning equipment ........ 
Alcohols (chemicals) ............... 
Alcohols (solvents) .............0.. 
Aldehydes (chemicals) ............. 
Alkalies (chemicals) ............... 
Alkyd 
Lacquers (coatings) .............. 
Molding compounds .............. 
PE OG oc tcddeneenscaces 
Resin emulsions and dispersions .. 
ey Eee he CA 
Allyl 
Alcohol (chemicals) .............. 
NG ona nsig-iinna debe ieciaatan 
DEE DEONOOE: 6c sncucemaoscancce 
Resin emulsions and dispersions .. 
LEFF EE ELE POE OS 
Tee GUE CUS. cciceccavararencas 
Ry eres ACER ae 2 
Alpha cellulose (fillers) ............ 
Alpha methyl styrene monomers .... 
Amines (solvents) ............se00. 
Ammonia (chemicals) .............. 
Aniline-formaldehyde resins ......... 
Animal (protein) adhesives ......... 
REIS BQO 5 ios Sv ecisbevcarde 
BE EONS. idcndvacccudeceacon 
Rein, Cae. oncccnscinbensses 
Applied decorations on plastics .... 
een EPL REET 
Asbestos (fillers, mineral) .......... 
Asphalt (adhesives) ................ 
ON Re TR 
Automatic thermosetting molding 
NOE » 60064680 kesceseteasen 
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Bags, rubber (mold makers, rubber) 939 
ME ND i. 5.c:icd n Gs Diteteamacs cud 922 
ME ME nas anid us cab e6Ss dee aans 919 
A WRN Biv oc ok nes cndecnaes 919 
Band saw machines ...............- 918 
EE es Serre ee 927 
Barrels, tumbling ......2ccccccisccsss 922 
Batchers (handling devices for sheet 

Oy Ga rn ned basics cdbtaseines 924 
NN 6b badnkioknnn seuss 4neenes 922 
DE GN ans cde wcscedons Ghau 927 
Belts, staimless steel «oo. os ccc cccece 927 
ere re eee 927 
Bending machines (sheet plastic fab- 

QUOMNRD veda Pekan de cece diecaceus 922 
Benzoyl peroxide (chemicals) ..... 902 
PON Gate dacscdes excess sd 938 
Beryllium for molds ............... 927 
Peers on 922 
Beveling machines ................- 916 
Biphenyls (plasticizers) ........... 911 
pe Pe ee Ree ee 929 
Blanks, molding and laminating .... 909 
Blending machines ...............+. 916 
Blow molding machines ........... 916 
Blowers, portable electric .......... 916 
Boards, molding and laminating .... 909 
OES « .cnckagheeuadiatcsiinss sane 922 
Borers, jig (machines, drilling) .... 926 
EL Re RLS SF eae 927 
act GUE vic ins dcocnccnus 926 
Boxes, corrugated and solid fibre .... 927 
ee ee ee eer ey 927 
Branding equipment ..............-. 924 
Broaching machines ............... 926 
he eee 916 
Buffing and polishing compounds ... 928 
Buffing and polishing wheels ....... 922 
Butadiene-acrylonitrile (rubber, syn- 

Catia). ....sckpdie cds mantaventeds 914 


Butadiene-styrene (rubber, synthetic) 914 
Butadiene monomers ............--> 910 


Colsine  MUGUIES -iicid'ed0.y is cakes vs 920 
Calendered vinyl film and sheeting .. 970 
Calendering 


COO ECEE TLE CTO 922 
EEE nhc gcse Oren wee cand 916 
(Op SRRREST cy 08 RE 925 
Vinyl film and sheeting ......... 970 
Camphor (chemicals) .............. 902 
Camphor (plasticizers) ............ 911 
Carbide tipped tools ............... 929 
Arey ee 906 
ee WR nts 51 54 co sneindssnn oe 901 
Carbon disulfide (chemicals) ...... 902 
Ee: ici dendteeen sodeedseecacena 901 
Adhesives, protein ............... 900 
I I ae. sod ocbeceuecke 934 
NE WEI oc 5 vv cccwocceercs 913 
I” iui" shail shee haie erties wall ong eiliah 914 
Cast phenolic 
BO, ices dhol culids pe cegmeideie 912 
ee GUN SD i vise ce node su «caes 913 
ON. vives ood Boa Kea beedeeencsiens 914 


Cast polyester resin 


PRR ae 913 
EOE, ube taowiuednes sass ckes< a 914 
Cast resins, fabricators of ........... 934 
eg Se aaa 970 
Casting (custom) .................. 932 
Casting matemanls. 666. cic oo. cccccss., 901 
Catalysts (chemicals) ............., 902 
Collen cI aah cedcis 6 oo cccccs 907 
Cellulose 
Derivatives (flake) .............. 902 
Lacquers (coatings) ............, 903 
a REE SOI 903 
Cellulose acetate 
Palrioutees @8 ..6ccdiviiss.scawks. 934 
I LAF 907 
Flake (cellulose derivatives) ..... 902 
Molding compounds ............. 909 
BOO GG: MUGS Wastes O60.0s ci cskc 913 
MOONS cdtnaes cou ebbbubieesevesas 914 
Cellulose acetate butyrate 
Fabricators of .......ccccccie oveva S04 
WE ocsapkeseds sc ockdediscbcckl 907 
Flake (cellulose derivatives) ..... 902 
Molding compounds .............. 909 
MOGs GO0 WOE esse csnbt eee 913 
GE. ck-widaicaeke-deissstaneassenel 914 
Cellulose base 
BE cavieinscics d-ceee 900 
Emulsions and dispersions ....... 905 
Expanded (foamed) plastics ..... 905 
Cellulose derivatives (flake) ....... 902 
Cellulose lacquers (coatings) ....... 903 
Cellulose melt coatings ............. 903 
Cellulose nitrate 
Pumeete OE 4.5<.. 0 cennasnoasaees 934 
i CE i ee tae ee 907 
Flake (cellulose derivatives) ..... 902 
| RS ae 913 
Ce i ee 914 
Cellulose Propionate 
PONS bok Sedutabekadesanus MORaAoS 907 
Flake (cellulose derivatives) ..... 902 
Molding compounds .............. 909 
BE ROE ID oh cisccisacdectatea 913 
a ERA sro 914 
Cellulose, regenerated (cellophane, 
SD in cdb nolan wks< sseeetee ene¥s 907 
Cements (see adhesives) 
Centerless grinders .............++ 927 
Centralized lubricating systems ..... 924 
CO, FEE dinccaicscascesnuses 906 
Checkweighing scales ...........--- 925 
eS BON EES Sere ee 902 


Chloroprene (rubber, synthetic) .... 94 
Chlorosulfonated polyethylene (rub- 


Dee, MMMMIUEEY fo sidc oc cnkiss qe. 914 
Chopped fabric (fillers) ..........-- 906 
Chopping machines .............--- 917 
Chromium plating of molds .......- 941 
Circular sawing machines ........ . 918 
Citrates (plasticizers) ........... . 
CONE i kvver cn ncédoccéscgctsees,s> 928 
Cleaning compounds (mold) .....-. 928 
ee Be Re ee re eee 902 


Coated glass (glass, fibrous, coaters 
OFF Sine ch TADS KGEP AKA dense wise ‘ 

Coated paper, resin ...........-. 911 

Coated yarns (see fibers, plastic 
coated) 


Ce ec  ncavackeah eas - 933 
Coating equipment, high vacuum . 926 
Coating machines .............-- 916 
Coating machines, wire ......... 919 
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Coat 


SS ar (HREM ans as coven .. 906 
“shell flour (fillers) ....... 906 
Cold uolding compounds .......... 909 
Cold older sseceeeeeseeeeesensees 941 


Colo~ uspersions in resins and plasti- 
¢l7 oeeeeeee eee e eee ee eee ee 


> ots for dry coloring ......... 904 
a neal molds (standard stock) 925 


Comp csite structures (expanded 


foar d plastics) ste eeeeeeegerere 905 
Com; unding machines ...... eceers 916 
Com} punding rolls ececece eeveccecreces 925 
Compounding seales ...-..++++-+++- 925 
Compounding thermoplastics (see re- 

claiming of plastic serap) 
Compounds P 

Buffing and polishing ......-.-.-- 928 

Cleaning (mold) ........- teteeee 928 

Glycerol and glycol plasticizers .. 911 

Halogenated (solvents) ........++- 915 

Molding (exporters and importers 

Of) cconcoedecscoceesovebdeecdoe 

Molding (manufacturers of) ...... 909 

Pipe joint .....+eeeceeeeeeeeeeeee 928 

Sulfur (solvents) ........eeeeeeees 915 

Tumbling .......ccceccceesccsees 928 
Compression molders .......-.-++-- 941 
Compression presses 

ee as BSE es Sele re Se 920 

Hand operated ........+++eeeeeee- 920 

Manual and semi-automatic ...... 920 
Compressors, @iF ....eeeeeeeeeeeees 916 
Conditioning cabinets (testing appa- 

cotta? i ace beaebeeses< dupes cies 925 
Contact resin laminators (see rein- 

forced plastics processors) 

Containers, shipping (see boxes and 
drums) 

Continuous, presses ........++ee+++- 920 

Control valves, diaphragm ......... 929 

Controllers 

Automatic film wind-up .......... 922 

Automatic web tension ........... 922 

FEMA. ciniseinaoadeies wis <esndes 923 

Mold temperature ..............++ 919 

PR. i thn da ibe set cesaecccsess 923 

TOM. sake nntoccdavetsese 923 

THE ic keaded vaseb ct ancoryceces 923 
Converters and processors .........- 941 
CoE ote ods 5 dambids ctndecednen 923 
oe Re Ee Ets 921 
CRE IIR as sin b.n5-95.0:68 core enet 916 
ei BR SG eer 906 
COMI cc Ao diduannwas304'eq 927 
CE EE eve eirkc vtec asses 906 
Cotton flock (fillers) .............. 906 
Cottonseed hulls (fillers) .......... 906 
Coumarone-indene 

eS Ere 900 

Resin emulsions and dispersions .. 905 

tt he eee 912 
Creasing machines, sheet plastic fab- 

CI ath os ots 605 voces o'e sane 922 
Cresol (chemicals) ............-++: 902 
Cresylic acid (chemicals) .......... 902 
Custom 

SN i renee SEORUEd nase vscoleh 932 

IIE ail. cpbutabiine) o<sckeukias dh 941 

RE Sa eS es 941 

Pc ctccdicatdebices oéue<ssny 930 
Cut-off machines .................+- 916 
CT I ie oie ci cnscuivas 928 
Cutters (cutting tools) ............. 926 
Cutters, guillotine ................- 916 
Cutting machines ...............+.- 917 
Cutting of plastic film ............... 941 
Coins SURI eas chanics bevenesdaks 926 


Cylinder liners (extruding machine) 924 
Cylinders, pneumatic and hydraulic .. 923 


Cylindrical bearings ............... 922 
D 

Rikon] con ns 0 928 

Decorating Sey or 918 

ecorations, applied on plastics ..... 930 


Jecorative laminates (laminators) .. 963 


Deflashing machines .............. - 917 


Degating presses ..................- 920 
Densitying machines ............ eS. ee 
Deodorants .......... Pe ny | Sah EN on 

Derivatives, cellulose ............... 902 
Designers, industrial ................ 932 


Detectors, metal .................-. 919 
Devices 


Ue ee ioe oes SR 
Fastening, tension ............... 928 
Handling, for plastic sheet and film 924 
Marking (equipment) ............ 924 
Dextrins (adhesives) ............... 900 
Diaphragm eontrol valves .......... 929 
Dicing machines ......... a SR, 
Die cutting, plastic sheet stock ...... 932 
Die sinking machines .............. 926 


Die makers, extrusion (also see mold 
makers) 
Die makers, high freq. heat sealing .. 933 


Dies, steel rule clicker & dinker .... 923 
Dip coating, plastic ...............+ 933 
Dipping machines .................. 917 
Dispersing agents ............+0+++- 904 


DE Cis dsespawdeatssee vice allie 905 
Dispersions of color in resins and 


a a ae a 904 
Divinylbenzene monomers .......... 910 
Drawing of thermoplastics .......... 966 
Drawing machines (sheet plastic fab- 

ciel bans okie sds 404k bm be 922 
Drill bench grinders ................ 927 
Drill presses 

Multiple spindle ................ 926 

| ee 926 
Streak sec chescageweone 928 
Drilling machines .............000- 926 
ERS 928 
AE Sin ctGadesenned bees nen 929 
Drives, variable speed ............. 923 
SEE ob owcsnnpeccesceges 928 


Dry air blowers, portable electric ... 916 
Dry coloring 


SE ME Sec cniceseeccesoeosss 904 

aa ah aaah e's sane aie Ke 919 
Dry sanding machines .............. 918 
SPN GU a. 0.0. 0.0.00 0.0 60:00:90.0 923 
Drying equipment infrared ........ 923 
Duplicating machines .............. 926 
Dust blowers, portable electric ..... 916 


Dyeing plastics (applied decorations) 930 
Dyeing plastic materials and scrap 


(see Reclaiming of plastic scrap) 
Dyes (see also pigments) .......... 904 
E 
Electric 
Blowers, portable ...........0000. 916 
Drying and preheating equipment . 923 
Aan SS aps 925 
ee nc cece sed seen 925 
Electrical testing apparatus ....... 925 
Electroformed molds ..............+- 939 


Electronic tubes, high frequency ... 929 


I, os no o's o:aln4.0.40,n0>\0 925 
Si EI ge lg nn 933 
Embossing 
Flexible film and sheeting ........ 933 
Machines (roll embossing) ...... 918 
ed eres oid 6.5-4h 5.8 kt 920 
Rigid plastic sheets ............... 933 
Ris AAU Sieh a x 4.69 4.0:0..0:4 6% 925 
Emulsifying agents .............-++- 904 
Re HARE ee ee 905 
Emulsions, water (latex, resin) ..... 908 
Engraving 
Applied decorations .............. 930 
REE, oo ahs 0.4500:4.0.0.02cecadyenn 924 
beat ocean baat oeeee 927 
EE er 912 
Epoxy adhesive resin ............... 900 
OS eee 929 
Air conditioning ................. 922 
ESN II Te PERE  e 992 
Coating, high vacuum ............ 924 
Drying and preheating ........... 923 


MO |. no nccetencher-s 924 
Heating (for molds and molding 
MINES svovcedsesccccees ine 45 
High frequency preheating ....... 924 
ee cic ccsedecnpese 926 
Infrared drying and preheating ... 923 
OO Se erg geen 924 
63. a Gua G his od oe dace 925 
et acd deess ts cases esse 926 
TEs che caenscceeueegacee 911 
RE URED sc cn cchuesepadece 915 
Etching (applied) decorations ...... 930 
I CUED 1, og kon nnecasnwes be 915 
Ethyl cellulose 
EY wins ho ckn cab os e henes 934 
ack na hub0nneacn pe 907 
Flake (cellulose derivatives) ..... 902 
Molding compounds .............. 909 
I ahi 6604.00.44 05.45 913 
ake Ae a 914 
Expanded (foamed) plastics ........ 905 
Expanders (handling devices for plas- 
tie sheet and film) ............... 924 
EEE 934 
I eek shea n0gekheen'ss 6 906 
Extruders, custom ..........cceesee. 941 
Extruding machine cylinder liners .. 924 
Extruding machines ................ 917 
Extrusion die makers ............... 933 
CS EE EE ee 929 
F 
Fabrics 
ST Whidp Gee bage ss beped cece 906 


Macerated or chopped (fillers) ... 906 
Resin impregnated 
Fabricating machines (sheet plastic) 922 


Fabricators (all plastics) ............ 934 
abrics 
EAE SERGI re a A 902 
Cotton (for laminating) .......... 906 
PE IIE 5 obo oéc cs cccsccccs 906 
Glass cloth and mat (for laminat- 
NSS Seed hea as seas o£ 443 sk e 906 
Glass fibers and fabric (filler) .... 906 
Nylon (for laminating) .......... 906 
Plastic (for laminating) .......... 906 
Rayon (for laminating) .......... 906 
PRI ere 906 
Fastening deyices .................. 928 
Fastening devices, tension .......... 928 
Fibers 

Serer 907 

NTE 5c cakaewsenes daeso3se 906 
I hs de iG sobs odds sec ecce 927 
a Ei sald sed sacvecva se 928 
POO, WHEORMEROR onic cist ccc cccece 906 

PPMONR, SOUS, CHEE occ occicscecce 906 
Fibrous glass, for reinforcement .... 907 
Fibrous glass preformers .......... 920 
Fibrous plastics (pulp and sisal) ... 906 
Filaments, synthetic ................ 906 
EE eee ee 928 
Gi va oo wa peek ahve cuss 928 
DPE pnGtGE CARESS eb 00s ss cece 906 
Film 

Flexible, metallizing of ............ 936 

Handling devices for ............. 924 

CE sos pw eeeces cs 935 

Plastic (sheeting and rolls) ... 907, 970 

OE RE rrr rr 941 
Film & cloth cutting machines ...... 917 
Film wind-up, controllers .......... 922 
AP: are 924 
Filters for RF interference .......... 929 
Fittings, hydraulic ................. 929 
Fittings, pneumatic ................ 929 
Fixtures, spray painting ............ 929 
Flake (cellulose derivatives) ....... 902 
Flame spraying, plastic ............. 935 
Flame spraying, plastic (equipment) 924 
Flexible-ball joints ................. 928 
Flexible film and sheeting, embossing 

(MANIA Delt Sts eee eran 933 
Flexible film, metallizing of ......... 936 
Flexible materials for molds ........ 928 
Flexible metal hose and tubing ..... 928 
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Flock, cotton (fillers) .............. 906 


Flocking (applied decorations) ..... 930 
BROW COMMFONIOES 000. cccccccccccees 923 
Be GROUND. ovncscddccnsiccsecenens’ 924 
Flow testing apparatus ............. 925 
Fluorocarbon 
PINNED sike cifwarnletedeetasonube 934 
Ne FE re ae aie: 907 
Molding compounds ............. 909 
ND cn 064 ous 6a eRER eke xe om 912 
Resins emulsions and dispersions .. 905 
i OM Pisce ACh a haabee ke 914 
Se MN ON waves 6h caneesdnses 913 
Foamed plastics (expanded plastics) 905 
Foaming machines ..............++: 917 
Foil, stamping (roll leaf) .......... 929 
Folding machines (sheet plastic fab- 
0” eee oe errr 922 
Formaldehyde (chemicals) ........ 902 
Forming of thermoplastics .......... 966 
Forming, vacuum machines ......... 919 
Frazing machines ...............++: 917 
Furan 
PEE EEE Pe AO 903 
Molding compounds .............. 909 
NS OR rrr 900 
Resin emulsions and dispersions .. 905 
rd re 912 
Pee TOMBOONNET (6k 6 coc ns 0000500004 915 
Furfural (chemicals) .............. 902 
G 
Ce ORS: o cndrodiesedaceves seamen 922 
Gages, plug and thread ............. 924 
Geek, SOUR is deeds #44 fenwes 924 
Gas drying and preheating equipment 923 
Glass bonded mica (resin) ......... 912 
Glass banded mica (rods & tubes) .. 913 
Glass bonded mica (sheets) ........ 914 
Glass, fibrous (for reinforcement) ... 907 
Glass, resin loaded for molding ..... 908 
Gluing machines (sheet plastic fab- 
RR A aie Be ee 922 
Glycerol (chemicals) ............... 902 


Glycerol compounds (plasticizers) .. 911 
Glycol compounds (plasticizers) .... 911 


Glycolates (plasticizers) ........... 911 
Glycols (chemicals) ................ 902 
Glycols (solvents) ............-200. 915 
Gold leaf stamping (applied decora- 
Brn eer ee 930 
Granulating machines .............. 917 
Grinders 
Bench, tap and drill .............. 927 
EE aaead dhe whens ¢¢ x4 sega 927 
RS Pee 927 
OPPO Tre 927 
DE + cnu hata hosed essence 927 
EE “6 vt-ntskuaiidonssstetana peal 927 
SAGE ' so Uh d-pewsts nei emaacee 927 
Grinding machines ................. 927 


Grinding plastic materials and scrap 
IE. cick cds snes yctessed seule 

Guiders (handling devices for plastic 
Se WED cows was etas ees es 

OE er 916 


Hack sawing machines ............. 918 
Halogenated compounds (solvents) . 915 
Halogenated derivatives 


| ee eae 907 
Molding compounds .............. 909 
SO NEE cbc es Kacdenessuses 913 
SN «ca anes +obddabe bik etn beeen 914 
OT 928 
Handling devices for plastic sheets 
SE cca tit ile sania h @herneed 924 
Hand operated presses ............. 920 
Hardness testing apparatus ......... 925 
Heat distortion testing apparatus .... 925 
Heat sealing machines .............. 917 
Heat sealing of film and sheet ....... 935 
SN BU, crs. oikss 4:90.48 40 csetiod 929 


896 


Heat treating of polyethylene for 


printing ....... PGS ie S 935 
Heat ear Me OE FOO . 936 
Heating equipment for molds and 

molding machines ...............- 924 


Hexamethylenetetramine (chemicals) 902 
High frequency 


Electronic tubes ...............--: 929 
Heat sealing die makers ....... eee 
Preheating equipment ............ 923 
Sealing machines ............+e+: 917 
High pressure laminators ........... 962 
High tensile paper for resin impreg- 
SD «s 6.6.3 nbn Adie oSakeddtnddetnaink 911 
High vacuum equipment ........... 926 
Hinges, specialty metal ............. 928 
ES RR pee POR RPI ote ow 929 
EE 200 hhocdGuseaaeanieas chain 936 
Hobbing presses ........cccecsccces 920 
ee Ge OD ee on kate okanate 929 
Holding racks, vacuum plating ...... 926 
Honeycomb, composite structures (ex- 
GMO PONNEEO) 2 5 5 cacasdenasas 905 


Honing machines (see liquid blast- 
ing machines) 


PEPPER Pe eee 924 
Hose (flexible metal) .............. 928 
Hot air drying and preheating equip- 
SED Si.cabeaes tes a0A>scAsemeersss 923 
Hot stamping equipment (marking) . 924 
Hot stamping presses ............... 921 
Hydraulic 
MN cicatd5 ca ccedbesieen crak 923 
II they sais aobeleodaia tienes tec 929 
OU S45 s SA ohiecans cedlasscse 929 
NE cas ccibbbecesaickscccees 928 
SN MIN 5 oo c5si cs cokcaent 924 
eee Cee eee rer ee» 919 
ONE 2 Wis SS Sa Oo N cdc dee Sones s ba 921 
bo Pee ee ne Deere eee See 929 
Hydrocarbon, petroleum (resin) .... 912 
Hydrocarbons (solvents) ........... 915 
Hydrocarbons, terpene (resin) ...... 912 
Hydropneumatic accumulators ...... 922 
Hydroxyethyl cellulose flake (cellu- 
Baers or peer 902 
I 
Impact testing apparatus ........... 925 
eee i Mare PO 934 


Impregnated glass (glass, fibrous) ... 907 


Impregnated paper, fabric and mat .. 910 
Impregnating machines ............ 917 
Impregnating paper ................ 911 
Impregnators of fibrous glass ....... 907 
Industrial designers ................ 932 


Industrial Jaminates (laminators) ... 62 
Infrared 
Drying and preheating equipment 923 
GOFF OO SAMs RO 929 


Injection 
Hand operated presses ............ 920 
Cn og cere nsennna 941 
Molding machines ................ 917 
RRR err Sr the So ee 928 
Inlaying, metal (applied decorations) 930 
Inorganic pigments ................. 911 
ONE Oe ee ere 928 
Insulating varnishes ................ 915 
Intensive internal mixers ........... 919 
SIR er eer 927 
Ton exchange resins ................ 912 
Isocyanates 
PR sate ad vb as.00s beatae 900 
NS SE = a a ae 902 
Emulsions & dispersions .......... 905 
Expanded (foamed) plastics ...... 905 
OO eS Be eee ee 912 
Synthetic rubber ...........:..02. 914 
Isotopes (radioactive) .............. 912 
J 
Jig borers (machines, drilling) ..... 926 
Jig sawing machines ............... 918 
PE aks ae 5eeh oats G en OR 928 


K 
Kellering machines ............__,. 
Ketones (solvents) ................, 915 
Rattles, FOG -cisissvescevesoas... cs 924 
Kneading and mixing machines 918 
L 
Labels, pressure sensitive .......__. 929 
Labeling machines ................. 918 
Laboratories, testing ..............., 94] 
Lacquer making resins ............. 912 
Pe ree s Cpe ey eae: 908 
a ee eee) ae, ee 934 
For postforming ................. 
i. eee eee 94] 
RIT Pog Sree 97] 
Laminating 
WED: 0:4 000.0 00s Cees e CRED blak Ls 909 
DOG i i0 isdn EVEN Ke 909 
ee eer Oe 906 
PVOMEE: vavavice cel aedieeetiesi cg 92] 
Resins, plywood ................. 912 
VREMROOS +04 0:0-052006 6 00ers 15 
Laminators (see also reinforced plas- 
thes proceseers) 22... cccccecececcs 962 
Lamape, MORON o.0.. <2 vsvesde clstee. 929 
Rater. CONE < oneneescsssatina ee 908 
Lathes (machines) ................. 927 
Laurates (plasticizers) ............. 911 
Leaf, roll (stamping foil) .......... 929 
Levulinates (plasticizers) .......... 911 
RAG ROME o 6 oi ee snckbendets oe 912 
Agee: CORD an 0 656i sUeSha chins ect 912 
Liners, extruding machine cylinder .. 924 
Liquid blasting machines .......... 918 
Loaders, ROpper «oo ceccccvcevccccvc’ 924 


Low pressure (see reinforced plastics 
processors) 

Lubricating systems, centralized .... 924 

Lubricants for molds (mold release 


SOONG) «0 0i04 se edaihs Acihiss cate 929 
Luminescent pigments .............. 911 
Luminescent plastics ............... 909 

M 
Macerated fabric (fillers) .......... 906 
Machine ccbOWe 65 wicicieisicdscccesece 929 
ne O60Bs Wi.'saceitccccaceesen 926 
ee, OE CRN. ete vd ME 916 
Machinery, exporters and importers 

Otis e'sc oes keh es ia ean eat 934 
Machines (see also presses) 

Abrasive forming ................ 916 

Automatic spray painting ......... 919 

Automatic thermosetting molding . 919 

ee A er ee Pian) eae 916 

ee RR CORR ETRE Cet te 916 

i Pe Pee eee Ty eae 916 

OE v cueabnes sk sadiheenad asec 926 

WOOGIE | cn.ivanivecdbebenulctess 926 

BNE ha wes ocd he adan wads ditin cs 916 

RIIEN 5 vn ellen qavbucusdeacaes’ 916 

RS Pere Tes ee 916 

Compounding... icce\ccevescseccess 916 

COGN | nbns'c hk shudebecbaGabeveness 916 

COGN. hebchcnch aeadebaveeskec.:< 916 

Decorating and labeling .......... 918 

RSE SRR AOS OE 917 

I ee EE 917 

Dicing, chopping and cutting ..... 917 

a eee eae 926 

OTTER EE . 917 

Es oc vssachesecaalabeee- 926 

PN. cao petteb cs decane. 926 

SONOS io undin Kew ie ce ¥Bde seas 921 

RR ee 917 

Film & Cloth Cutting .......... 917 

SEL: .5 <Sichon-sitap ne <amaniné 917 

NE os vd a s.cs.or Pun aahakse 917 

Geammiating 2... sccccccccodk is -- 

eS ES Sa 927 

MN GE 6 34. cc hcdas cance 917 

DUROOUUIEEE op cvccesvccesacess- 917 

Injection molding ............- 917 
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ees cb%esauneo ae 
NG seeessoce o 
3 ing and mixing ........... 918 
“|. - ing amd decorating ......... 918 
Lu oS ceseeseeeeeecsesceecereeces 927 
Lid blasting ..+-+--eeeeeeseees 918 
M> cling socveeceeccceecceceecece 918 
M. | sprayimg ..--++eeeeeees wias «tte 
Mi iG srecccccceeceevcserecesens 927 
Ma. .ng and kneading ........----- 918 
\. ture and volatile extraction ... 918 
Par it WipiMg ...ceeeeeeererececees 918 
Plonimg seceeeecceeenreceeeescecs 927 
Polishing ..cceseceecerceecccesees 918 
Profilimg .soccccccverccscccscsees 927 
PulverisiMg ....cccccccscccccecves 918 
Rebuilf. <sccocsensyccsésecseseeas 922 
Roll embossing .......seseeeceses 918 
Roller cO@timg .....scccccccsccees 918 
Routing .osssccccccccccccsceseces 927 
Sanding (wet and dry) ........+-.. 918 
Sawing eee teem ewe eee sees eseseeeee 918 
Screening, separating and sifting .. 918 
Shaping ...cceecceesscceceneceees 927 
Sheet plastic fabricating .......... 922 
Giftimg ..ccoesdssspesdecsercesncns 918 
Slitting and mangling ............ 918 
Slush, ROGER. en's 0-5 ¢<00secdiecevios 918 
Spooling, for extrusions .......... 918 
Spray mask painting ............. 919 
Spray mask washing (automatic) .. 919 
Spray painting (automatic) ....... 919 
Tapping ....ccccecccecsccccsccees 919 
Tube SQHE: © o.knd WE PEW so Hh wie dace 919 
Tame svn isa werdapeccocesens 919 
Terting Gathes) «oc ciiscccvsceencs 927 
Used and rebuilt ................ 922 
Vacuum forming ..............+.. 919 
Wire CIE bi oo 005 aes 6508 35505 919 
Maleic acid (chemicals) ............ 902 
Mangling and slitting machines ..... 918 
Manual compression presses ........ 920 
Manufacturers 
Casting materials ........sce.cese. 901 
Glass, fibrous (for reinforcements) 907 
Molding compounds .............. 909 
Vinyl film, sheeting, coated fabric.. 970 
Marking equipment ...............- 924 
Marking (applied decorations) ..... 930 
Masking paper and tape ............ 929 
Mocks, GN 5 a5 ae saisadie so. cddiee cen 941 
Mat, resin impregnated ............. 910 
Materials and chemicals ............ 900 
Materials, abrasive ..............06- 927 
Materials for flexible molds ......... 928 
Melamine 
DR et ie a ne 902 
COMI vec Wiss 45 ie pada via 903 
Resins adhesives ..............+-- 900 


Resins emulsions and dispersions . 905 


Melamine-formaldehyde 
Molding compounds .............. 909 
MNOS Ben eaeG a Puteri hls ob se ces 912 
Metal 
Detectors, electronic ............. 919 
a Ee On! Pa) ee 928 
Hose and tubing, flexible ........ 928 
DUNNE  Ttais coegh ie hes cco oc 930 
Specialty hinges .................. 928 
Metal spraying machines ......... 918 
Metallizing of Plastics 
PUM EN Ss ncSi sks ddapoecdse 936 
nono de ee PEE ee Pe eee 936 
Finished products ................ 936 
MOURNS TUNNN Ss. dsk sive cic ede ck 906 
mee a Oe 924 
Methaerylate 
POO os odi oe oki i wax cd ies 934 
Molding compounds ............. 909 
Mem sekreet isis so scadencn: 910 
Reet Tt eR eRe 912 
Rody SHE WHO fi S065 ns) v5 0 oes 913 
NOUN WAGE aks hi. i ask noes 6s 914 
Methyl cellulose flake (cellulose 
tte... at BOP Se 902 
“om. methacrylate (see methacry- 
Mica (fillers, mineral) ............. 906 
Mica, glass bonded (resin) ......... 912 
Mica, glass bonded (rods & tubes) .. 913 
Mica, glass bonded (sheets) ........ 914 


Millers (cutting tools) ............. 926 

Milling machines ................... 927 

Milling plastic materials and scrap, 
custom (see reclaiming of plastic 
scrap, custom) 


Mills, ball or pebble ............... 919 
MN MN ic Pes 4 sso kk Rane S 919 
Mineral acids (chemical) .......... 902 
DOE SOD 5k Sb RUS ns. ocd 8% 906 
Mixers, banbury .................. - 919 
Mixers, dry coloring & blending .... 919 
Mirers, intensive internal .......... 919 
gS Sree re 919 
Mixing and kneading machines ..... 918 
BNE I ono ck db aubw ade vede'ne 936 
Moisture extraction machines ....... 918 
Mold and hob steel ................ 929 


Mold cavities, hobbed steel (hobbing) 936 
Mold components (standard stock) .. 925 


Mold heating equipment ........... 924 
Mold lubricants (mold release 

RRS Glo, Se ee 929 
Mold makers, aluminum ........... 939 
Mold makers, beryllium ............ 939 
Mold makers, electroforming ........ 939 


Mold makers, extrusion (see die mak- 
ers, extrusion) 


Mold makers, ferrous metals ........ 938 
Mold makers, metal spraying ........ 939 
Mold makers, plastics .............. 938 
Mold makers, reinforced plastics .... 939 
Mold makers, rubber .............. 939 
Mold makers, steel ................ 937 
I 65D), ate dvs occa cde 939 
Mold release agents ................ 929 
Mold temperature controllers ....... 919 
Molded laminate ............... 962, 971 
Molders 

Ee nt nignk Sivlens nae sen eae Oe es 941 

ER Cee Pan 941 

Low pressure (see reinforced) .... 971 

Reinforced plastics .............. 971 
Molding boards and blanks ......... 909 
Molding compounds 

Exporters and importers of ........ 934 

Manufacturers of ................. 909 


Molding machine heating equipment 924 
Molding machines (see also presses) 


Automatic thermosetting ......... 919 

Heating equipment for ........... 924 

IIS 6 ONG od16.5.08.06.b 600.0606 00% 917 
Molding presses 

I pis Se ePb Ss eed ccicces 920 

ME bn 5 cab 344406655546 0% 60000 921 
Molding, resin loaded glass ........ 908 
Molding, resin pulp and fiber ....... 940 
TERME TO C4 cide eccccascrces 941 
Molds (mold makers) ............ 938 
Molds, flexible materials for ........ 928 
Molds, heating equipment for ...... 924 
SE MN GE ccc e csc cccccsccene 939 
Shon ols d's 0 US 54's'e 939 
NE SP Te 929 


Monofilaments (see fibers and _fila- 
ments, synthetic) 


ING oo cd pe dbh 6056606 405200 910 

ERG SG FR ee Sey ee 925 

Multiple spindle drill presses ...... 926 
N 


Natural resins (see adhesives and 
molding compounds) 


Natural rubber base coatings ....... 903 
SS Eg 5 on 6.0 00 cs scons 922 
Nickel plating of molds ............. 939 
ee Be eee eee 915 
Nitrohydrocarbon (solvents) ....... 915 
Nylon 
I eres ot i 900 
UP re 934 
Fabrics (for laminating) ......... 906 
ENERO ee re 907 
Molding compounds .............. 909 
a PSE A a Rl APES OR a 912 
MN MN 2 Sy os ka ka ces 913 
ee eet so cee cs sdeiawctenes 914 


Oo 
ee a a 903 
Oil, heat transfer and hydraulic .... 929 
Oe Se Se ee 924 
en OPO PEC eT FCP eE . 912 
Oleates (plasticizers) .............. 911 
Organic acids (chemicals) .......... 902 
Organosols and plastisols .......... 910 
Ovens (see drying and preheating 
equipment) 
Ovens, testing apparatus ............ 925 
P 
Packaging, partition ................ 929 
Deemed, Br@reulice 2.6.66 ..0cccccees 929 
Paint wiping machines ............. 918 
Py SUED pasos ac cesicsoceeccs 929 
Paper 
For resin impregnating ........... 911 
DN 654% 64 LGA eS w b's 450s bee's 929 
Printed, for laminating .......... 911 
SS COLE LE SIS OPED IT 911 
Resin impregnated ............... 911 
Paraformaldehyde (chemicals) ...... 902 
Partitions, packaging ............... 929 
es vas esseascces sacs 911 
EE ntin Gch iSbcesbs sccaece 919 
I IE Fava S o.6. 4:5 4 bas be'eec 929 
Pentaerythritol (chemicals) ........ 902 
Perforating of plastic sheeting ..... 939 
Peroxides (chemicals) ............. 902 
Personnel and equipment 
EEE PET TTT 941 
ene ee SECRET CTETETTS 932 
Custom molders and extruders .... 941 
UI ei ok dae es ca bus dds 0 000 934 
Fabricators, laminates and vulcan- 
I uk soc cckcbacde cus 934 
| ES A ere ara 963 
Plastic sheet processors ........... 966 
Reinforced plastics processors ..... 971 


Resin pulp and fibre processors ... 940 
Vinyl film, sheeting, and coated fab- 


ric manufacturers .............. 970 
Phenol (chemicals) ................ 902 
Phenolic 

CN 5 3 3 kg Vals-6 Vins Sinacc abba 912 
Cast rods and tubes .............. 913 
Nik os od 5 55 Fo sc oss 008 914 
RE on ee eee eee 903 
Expanded foamed plastics ........ 905 
Molding compounds .............. 909 
eee SE ee 900 
Resin emulsions and dispersions .. 905 
CS as kag See $6 Gc & Taeunsce 912 
Phosphates (plasticizers) ........... 911 
PROODOROMIG PEMEICS ... 22... ccccees 911 
Phthalates (plasticizers) ............ 911 
Phthalic anhydride (chemicals) ..... 902 
Pigments, inorgamic ................ 911 
Pigments, luminescent .............. 911 
Pipe joint, compounds ............. 928 
ket ince cas 3% s's0906e 928 
Pitches and tar bases .............. 911 
Plain milling machines ............ 927 
Planing machines .................. 927 
Plants, resin manufacturing ........ 921 
Plaster for mold making ........... 929 
Plastic 
Boards and blanks ............... 909 
a eee 933 
Fabrics (for laminating) ........ 906 
ea ee ee 906 
ee ir tei ss bd deg paises 4s 6-6 907, 970 
Film and sheets, embossing of .... 933 
Film and sheets, heat sealing of ... 935 
Film and sheets, metallizing of ... 936 
Film, slitting, cutting, sheeting of .. 941 
ee FEE CATE Te 935 
Flame spraying equipment ....... 924 
EE ee 935 
Materials, reclaimers .............. 940 
Rubberlike (Elastomers) ........ 914 























SAF Eee 


arres baat ae! ve ee 


Sheet and film, handling devices for 924 


Sheet fabricating machines ....... 922 
Sheet formers (forming & drawing 
of thermoplastics) ............+- 966 
Sheet stock die cutting ........... 932 
Sheeting, perforating of .......... 939 
Welding equipment .............. 926 
PNNOE, oancdahneddsassscwbenale 911 
Plastics 
Applied decorations on .......... 930 
MND - 6k cans ieddeeessctaduwete 905 
NR 6c cin acncecmbermabey eames dunks 906 
NOD sv ccéu-ceeancouinn 928 
Sr re Pee ep 929 
INI 153i a. cinta cain 6 ne ait. dain 909 
Metallizing, flexible film ........ 936 
PI. 60050 ces cnsudiéeumaee 911 
Reinforced, processors of ......... 971 
DDE Sakisndcdndin sess naceleen 910 
, GOEOE <5 diciscesctewes cauceten 925 
eee, GUNNS OE... accta soon ccoden 939 
Plates, press polishing ............. 925 
Plating of molds, rams and plates .. 939 
OC LLL NE 924 
Plywood 
Bonding and laminating resins .... 912 
NN ES See 962 
EE Re ae ee 941 
Pneumatic cylinders ................ 923 
Pneumatic fittings ................. 929 
Polishing 
ee IRR a 928 
SST eee 918 
DE. Sack vcxes ncanhesdsna eee 939 
x. ere 925 
TPMEED. 6.0 icccteh nantes sate 922 
Polyamide (nylon) (see also nylon) 
RMD. oi66 5 16 vd akwetutendadmend 903 
Resin emulsions and dispersions .. 905 
Molding compounds .............. 909 
ERED 1a 000d bcntens bbe beneseael 912 
Polyester 
Cast rods and tubes ............. 913 
a MOND § 6 :ciwonidincs 6% <otbaeens 914 
NER: 660s cnevasndeGeemcene 911 
ee ee ETE CT ee 900 
Resin emulsions and dispersions . 905 
PD. .xswnccesncdedeetsccdel 912 
Polyethylene 
Chlorosulfonated (rubber _ syn- 
RED ‘s:k'c-do 40 + inamasnstinene sd 914 
Oe ee © rea ee 934 
DN ks ccesWeusscedsdeeeenwe eee 907 
Molding compounds .............. 909 
Resins, also (low molecular) ..... 912 
eT fT ere ea ee 913 
PR a ee ee eee 914 


Polyisobutylene (rubber, synthetic) . 914 
Polystyrene (see also styrene) 


DONE GE ..4.04so suhdlae deny wan 934 
SUE ised be esc sole Meenas ieiahiia atlathrs. tae 907 
ee ee aero rrr: rere 913 
0 aoe rs eee © 914 
Polysulfide (rubber, synthetic) ..... 914 


Polytetrofluoroethylene (see tetra- 
fluoroethylene; also halogenated 
derivatives) 

Polythene (see polyethylene) 


Polyvinyl acetate film .............. 907 
Polyvinyl alcohol 

tn << «ane seind dined udie® Hameele 907 

Pe GE CUBOR «nin kets veeseaks 913 

REET tA ee ee 914 
Polyvinyl butyral 

SS re ere 907 

re CD .sxcosneecnnekanh 913 

ON Err ee eee ee 914 
Polyvinyl chloride 

ES ae cee knee 7 

eet ere 913 

SND oak one bos: k heer ieweaaeiceen 914 
Polyvinyl chloride acetate 

UE Sates a0a.4 SS 0 sehen aration bela a 907 

EE SD GO occu esenacncdnns tes 913 

OE ee ee 914 
Polyvinyl chloride-vinylidene chlo- 

BEe GD & dcasasnnaki tel vacaerant 907 
Polyvinyl formal 

EOE GH PEND «isc dcancncsciamns 913 

BROOD 6 ivsccoccsenenbacceneewell 914 
898 


* “Tens chloride 


Po eee ere 907 
Rods win DUO. ES « okt ines 913 
ee a eee a eer eee 914 
Portable 
Electric blowers .............e00¢ 916 
ee Pere Serer rarer cr 927 
Postforming (of laminates) ......... 940 
Postforming, laminates for ......... 908 
Power systems, hydraulic .......... 924 
Power units, hydraulic ............. 919 
Preformers, fibrous glass ........... 920 
Preforming presses ................ 921 
Preforming resin pulp and fibre .... 942 


Preheating equipment 


Electric, gas, hot air, steam ....... 923 

ee Cr ee Te 924 

Be es ere ro 923 
Ppmes eee i Ss cited. cic ccc cede 925 
Press polishing plates .............. 925 
Presses (see also machines) 

NOE biba 5 Sod Bebe ca vawe dice doke 920 

NE os cc ccs Osee er damess 920 

Compression, automatic .......... 920 

Compression, manual and _ semi- 

SUNNIOND .yike hia eisdeeeccidedee 920 

CI, 6 G5 GAs ocsiehaeuia Seis 920 

si 5 bdr ipstadens 920 

Drill, multiple spindle (machines, 

COE) ncvinckeesecqesaesc.. 926 

Drill, single spindle (machines, 

RR hee 926 

| OP Ree ene 920 

Hand operated, compression ...... 920 

Hand operated, injection ........ 920 

re Oe ee en ee ee 920 

Hot stamping and roll leaf ....... 921 

Injection (machines, injection) .. 917 

NN ic Deke mass eeu dene heals 921 

I Ss ay oo ooo. 50 ocibioks 921 

ee ne Tere 921 

Roll leaf and hot stamping ....... 921 

Transfer molding .............06. 921 
Pressure cast beryllium molds ...... 938 
Pressure controllers ................ 923 
Pressure sensitive labels ............ 929 
Printing 

Equipment (marking equipment) . 924 

Finished plastic products ......... 940 

Flexible film and sheeting ........ 940 

SER Fo ts rE 929 

TP RGOh, WEEE. 6.6 60 deme he's. 921 

Rigid plastic sheets .............. 940 

MME: -o5.np thing waar LAarok times 925 
Processors and converters .......... 941 
Profiling machines ...............-. 927 
Proportioning temperature control- 

NC eS I ae 923 
Protein base adhesives ............. 900 
Protein base emulsions, dispersions . 905 
Pulp (fibrous plastics) ............. 906 
Pulverizing machines ............... 918 
Pumps 

SIR {are «cael S nnsinnla oiipdy eurhad Oi 921 

OO rn ere 921 

CE 5. in claus Ghee wanead ies ses 921 
SE PRE ear re er ee 924 
OO oan cind Mikel ale Beis hen ays 925 


Pyroxylin (see cellulose nitrate) 


R 
RF interference filters ............ 929 
EE i ea ne enqihe did 922 
Radial sawing machines ............ 918 
Radioactive isotopes ............... 912 
Oe OY aes ore 939 
"AR 906 
ED i cune cc cennckes 922 
Reclaimers, plastic materials ....... 940 
EE IED citnni nds been eeews 924 
Regenerated cellulose (film) ....... 907 


Reground materials (see scrap deal- 

ers, and reclaiming of plastic scrap) 
Regulators, mold temperature ..... . 
Reinforced plastics processors ...... 971 





Release agents for molds ......._. 
Reprocessing scrap (reclaiming) 
Resin base emulsions and dispersions 
Resin coated paper ..............., 
Resin emulsions (latex, resins ) 
Resin, loaded glass for molding . 
Resin impregnated paper, fabric, mat 
Resin impregnating paper .......... 
Resle Uellles ss seeavi GAs... 
Reskn fatwa 000530 EAR... 
Resin manufacturing plants ........ 
Resin pulp and fibre processors .., 
Resin-treated wood ................. 
DNS. nae xcs pdawiewekOnets hac 


Resins and plasticizers, color disper- 


eee rere rr ery herr a: npn 
Resins, exporters and importers of , 
Resorcinol 
ey ores es Oe 
Resin sGReevee oii cece fie. ve, 
Resins emulsions and dispersions . 
Resorcinol-aldehyde resins ......... 
Repose Jets: oss ncissceiiss ack 
Rewinding equipment .............. 
Ricinoleates (plasticizers) .......... 
Bisid. GRROUE : ssc oad 02a eeee hou 
Rigid sheets, embossing of ......... 
| ae | rea eh SE TY Ree a 
Rods 
pO | re err ne a 
Fibre, vulcanized ................ 
Manufacturers of, with some stock 
Roll embossing machines ........... 
Roll leaf (stamping foil) .......... 
Roll leaf stamping equipment (mark- 
ing CQUINGRERE) © ooo icc ineecicuces 
Roll leaf stamping presses ......... 
| Ce eee: 
eS Pee Serre re re 
Roller coating machines ............ 
Rollers for roller coating .......... 
Rolls 
Calendering and compounding .... 
ee er error, > api 
VMS. os 50 onu duseevdswsadscies 
ee | PPE ee ere ere 
Rotary head milling machines ...... 
Routers (cutting tools) ............ 
Routing machines .................. 
Rubber base 
ee re re eee 
Ceitiage: ook os Sah inhhn se 
Emulsions and dispersions ........ 
Expanded (foamed) plastics ...... 
Rubber molds (mold makers, rub- 
OEP ccccsccobecees sunceeeivees 
Rubber, synthetic .............++0:: 
Rubberlike plastics (Elastomers) ... 


Ss 


Sandwich materials (see reinforced 
plastics processors) 
Sanding machines (wet and dry) .... 
gS eee were erry e re 
Sawing machines ............++++++5 
BOER . oakidinceys st: ematiiekasesens 
Screening, separating and sifting ma- 
GND bids sp d059 000 ae <0 
Kk ion tate wn a omgendi pens hye ; 
Screws, extrusion ........0cseeess:: 
Sealing machines, heat ..........++-- 
Sealing of film & sheet (heat sealing) 
Sebacates (plasticizers) ........-- 
Self-adhesive labels ...........-+-- 
Semi-automatic compression presses 
Separating, screening and sifting m™a- 
ee ee rere ee ee ee 
Shaping machines .........----++> : 
Sheet, handling devices for ....... 
Sheet, plastic fabricating machines 
Sheet formers, fabricators ......-. 
Sheet stock, die cutting of ....... 
Sheet stock. embossing of .....--- 
ey * (handling devices for she! 


es 


929 
ve 940 


905 
911 
908 


910 
911 
924 
908 
921 
940 
915 
912 


904 
934 


2 
900 
905 
912 
928 
925 
911 
914 
933 
928 


941 
906 
913 
918 
929 


924 
921 
919 
922 


918 
929 


925 
925 
925 
928 
927 
926 
927 
900 


903 
905 


. 939 
914 
914 


918 
929 


925 
918 


Ship: 
dri 
Sifti: 
Siftix 
chi 
Silic: 
Silic: 
Silic ‘ 
Cc 0 











ann oot 


wae mS 


— = © 





Shee of plastic film ..........-.- 
or Bee ee et or 
Ric:d .csocseveeetsvescses Spmms ce 
Shelicc ccccevecsceseceresceccessses 
ee abe ives (miscellaneous) ....... 
Mo! ing compounds .........+.+-. 


Ship; 1g containers (see boxes and 
dri ms) 3 
Siftin, machines ......+++++- seeeees 
Sifting. sereening and separating ma- 
chi ; 
Silica 
Silicate 
Silicone 
Coatings sseeeeesecseeeercrevecees 
Fabricators Of ......cecsseceeseens 
Resins 
Rods and Pr 7 Pe 
Rubber, synthetic .......ss++eeees 
Gheets. saceainodde dente ¢.do.c0seban we 
Silk screening (applied decorations) 
Silk screen makers ....-+.+++eeeeeees 
Single spindle drill presses ......... 
Sisal 
Fibrous plastics ..........++-++0+: 
Willers. avis Maa Wate +4 tee basen abe 
Slitting and mangling machines ..... 
Slitting of plastic film ............... 
Ghagh 1G is.c'6 6 edeas 06.0.6 cewoshs 
Slush molding machines ........... 
Sodium carboxymethyl cellulose film 
Sodium carboxymethyl cellulose flake 
Sodium carboxymethyl] cellulose resin 
Solid Tee GOR cad sn'nns ds ccc bccanss 
Gobonalie 275 etna a tas 0044 60 0 be 05 
Soybean (protein) adhesives ....... 
Specialized services .......+.+++ee++ 
Specialties, abrasive ...........++++ 
Specialty metal hinges ............. 
Spooling machines (for extrusions) . 
Spray mask painting machines ...... 
Spray masks 
Spray painting fixtures ............. 
Spray painting machines, automatic . 
Spraying (applied decorations) 
SoreV, BENE Up od byapescccesdocsce 
Spraying metal, machines .......... 
Stabilizers 
Sealeans OGG DE o's 6. ctbdesinences 
Stamping foil (roll leaf) 
Stamping (marking) equipment .... 
HME BOGIES 5 550.6 rscecdecvescr 
eres (GMOS dang ch ccccvescecs 
Steam drying, preheating equipment 
Steam press platens ..........-ee00: 
SUG Rs ch 05 + Were necks nseens ss 
Stearates 
Chemicals 
gE ST IES RS a 
Steel for hobs and molds ........... 
Steel mold cavities, hobbed (hob- 
ey ee ea ee ee 
Steel rule dies clicker and dinker ... 
Straighteners (handling devices) .... 
Strength testing apparatus .......... 
Styrene (also see polystyrene) 
Expanded (foamed) plastics ...... 
Molding compounds ............. 
ce RRS SRE ES | 
Resin GUOONOGR oi. is cccsccccccss 
Resin emulsions and dispersions .. 
oe TS, Be ey 
Styrene copolymers 
_. eae 
Molding compounds .............. 
OE Eerste ote node ce ee 


Meds MOND go csccnsccckessces 


Sheets 


(Silane WIM <accnesacass’ 
ote isk ee bia ce cea ey 


eee eee wees 


ee 


Succinates (plasticizers) ............ 
Sulfonamide (plasticizers) .......... 
Sulfur compounds (solvents) 
Supplies Scicwiakict,2, 23 REE 
Supported film and sheeting (see fab- 
rics, coated and vinyl film, sheeting, 
Paha ited material manufacturers) 
Surlace grinders 


ee 


925 


905 
909 
910 
900 
905 
912 


934 
909 
912 
913 
914 
912 
911 
911 
915 
927 


Synthetic resin adhesives ........... 900 
Synthetic rubber ..............-00: 914 
Se I a an a 903 
ea ee 911 
Systems, hydraulic power ........... 924 
Systems, lubricating (centralized) .. 924 
T 
Tables, elevating ..............00.2: 925 
Tap bench grinders ................ 927 
ce 3 er rey ae 929 
NE a d'o iss 5 5c ccacteeen ¢ 922 
Tapping machines .................. 919 
MEE Sibedin nah elit innnidies cig occas 929 
Tar bases and pitches .............. 911 
Temperature controllers mold ...... 919 
Tension fastening devices ........... 928 
Testing apparatus 
WI ee as ok ve hc caw mewe 925 
Accelerated weathering ........... 925 
Conditioning cabinets ............ 925 
EE GN a Sash Miklos 4 dae ecowears 925 
|) SES ard A a ee. 925 
RE A Pe eres 925 
CU EOE oe cc ccc cccusbeccs 925 
I Osa ended: cds 04ankedens 925 
a, APRS ESP a arr Agere, Ke 925 
PER Lee UR ics hicseocdonawers 925 
PED S55 0 sca s be ctuccgere 925 
Testing laboratories ................ 941 
Thermal sealing machines .......... 917 
Thermoplastic casting plastics ...... 901 
Thermoplastic laminators .......... 962 
Thermoplastics 


Sheet forming and drawing of .... 966 


Thermosetting automatic molding ma- 
MEE Raed acutawsi ses see Pe basdtes 919 
Thermosetting casting plastics ...... 901 
Thread cutting screws .............. 929 
Thread forming screws ............. 929 
NE NE Sci be da ves veddsecs 924 
Threads (see fibers, synthetic) 
ee ES oon 5 chabids daccedas 922 
I ING ««'sinninw's + 5.0.0 66 tie e's 923 
Toluenesulfonates (plasticizers) .... 911 
2 RP re reer re 927 


Tools and dies (see die makers and 
mold makers) 


Tools 
EPPS eeet eee ee 929 
Se see sated so ocd a 926 
ins amaDe gis 4 Sewdae 926 
pS Oe ee Pe 927 
EE MONON 6 oo vc woneceesiis 941 
Transfer molding presses ........... 921 
ies wie Stiga 6.52.40 0 6\¥.0:4:6-08 926 
Tube rolling machines ............. 919 
Tubes 
SES EEO A TAP ET ED 941 
0 eer eres ere 906 
i MI ns 5 bw 5.00 0 oti meee 929 
Manufacturers of, with some stock 913 
Tubing, flexible metal .............. 928 
WI TROEEIES occ cc ccc ccccccs 922 
Tumbling compounds .............. 928 
Tumbling machines ................ 919 
pe eee 929 
ES RES er 929 
ES os od i 46 o Ho scw Ss 927 
U 
Universal grinders ........ccccesss. 927 
Universal milling machines ......... 927 
SI I oc n 5 dn.60 caves ces 906 
Urea 
ce a ack sas Mths 902 
AR RS ae pee 903 
Expanded foamed plastics ........ 905 
I eh eee eos 900 
Urea-formaldehyde 
Molding compounds .............. 909 
get si i a aa 912 
RPE PII 62 ab boc cnet bok ivtseor 922 


Vv 


Vacuum equipment, high ........... 926 
WE IN icc cncccncccscccces 966 
Vacuum forming machines ......... 919 
Vacuum plating holding racks ...... 926 
I I crccdatavagacscccces 921 
Valves, diaphragm control .......... 929 
i SE 929 
Valves, pneumatic .................- 929 
Variable speed drives .............. 923 
Varnish making resins .............. 912 
Vf OS See eet 915 
Vertical milling machines .......... 927 
es celina 5 dp iueeind dn oa J0.n-6 926 


Vinyl acetal molding compounds ... 909 
Vinyl acetate 


Molding compounds .............. 909 

ED ete de 6 Dok oe us sennees 910 

ARES Sa a 912 
Vinyl alcohol 

Molding compounds ............. 909 

NS ee ak nem woes 9.6.0 + 006026 912 
Vinyl butyral resins ................ 912 
Vinyl carbazole 

I Sin ss sss 4bhe spe nsec veges 910 

i RR 912 
Vinyl chloride 

Molding compounds .............. 909 

ee aus oh tase 44s 6 910 

EL cc alaias sacs cob ee tees 912 
Vinyl chloride acetate 

Molding compounds .............. 909 

Up Sk Sea re 912 
Vinyl chloride-vinylidene chloride 

Molding compounds ............. 909 

CE ca sect eee deh) dost ese us « 912 
Vinyl coated fabric ................. 970 
er ere 903 
Vinyl ethers (monomers) ........... 910 
i ee. See 934 


Vinyl film, sheeting, coated fabric 


easing k 50.0.0 dup 3.46000 7 
Vinyl formal 

Molding compounds .............- 909 

Ee OE Sk Spi 912 
Vinyl resin adhesives ............... 900 


Vinyl resin emulsions and dispersions 905 
Vinyl resin expanded foamed plastics 905 
I as b.cbucb 6ss000 00900 970 
Vinylidene chloride 


Molding compounds .............. 909 

Ee ss one bigb-0s 600.8 910 

Ee eee en cal keen 5 60s 0 912 
Volatile extraction machines ........ 918 
TEE TE bce ca ccvescteccccce 906 
VURCRMIMIMS SOOMES ....2 2. cc cccccess 915 

W 
Walnut shell flour (fillers) ......... 906 
Water emulsions (latex, resin) ..... 908 
Water soluble resins ............... 912 
Weavers of glass (glass, fibrous) .... 907 
ss cad oe sesnoes 05 00.08 926 
es ink kes Sadesces 925 
Weight accumulators ............... 922 
Welding equipment ................ 926 
Welding (heat welding) ............ 936 
Wet sanding machines ............. 918 
I ais ain cay n 22555600060. 915 
Wheels, buffing and polishing ...... 922 
_ 9 a eS ere 928 
Winding equipment (rewinding) .... 925 
Wipe-in paints (stick form) ........ 929 
Wire-coating machines ............. 919 
Wood. resin-treated ................ 915 
TE NOD, oo o.c sc sccsecccscscs 906 
Woven fabrics (plastic) ............ 906 
xX 

Xylenol (chemicals) ............... 902 





























MATERIALS AND CHEMICALS 





ADHESIVES 


For related editorial information see 
Adhesives Chart, p. 844; also p. 26. 


Casein 


Cellulose Base 


bean, Etc.) 
Rubber Base 
Silicate 
Starch and Dextrins 
Synthetic Resins 
Acrylic Resins 
Alkyd Resins 
Allyl Resins 
Coumarone-Indene Resins 
Furan Resins 
Melamine Resins 
Nylon (Polyamide) 
Phenolic Resins 
Polyester Resins 
Resorcinol Resins 
Styrene Resins 
Urea Resins 
Vinyl Resins 


ASHP RONOZEDAST ED =ED Om 


Epoxies 
lsocyanate Resins 
Miscellaneous (Asphalt, Shellac, 


Etc.) 


7 


ae ty Corp. of America, Brooklyn 

G, 1) 

Adhesive Products Corp., New York (B, 
D, G, H, J, N, O, Q, S, T, U. 

Adhesive Products, Inc., The, Albany, 
Calif. (A, C, D, F, V) 

Alkydol Labs., Inc., Cicero, Ill. (H, N, O, 
S, T) 

*American Agile Corp., Maple Heights, 
Ohio (T) 
*American Cyanamid Co., Plastics & 
Resins Div., New York (H, L, O, R) 
—" Hard Rubber Co., New York 
D 

American Latex Products Corp., Haw- 
thorne, N.J. (D, H, U 

American-Marietta Co., Seattle (A, C, F, 
N, P, R) 

American Monomer Corp., Leominster, 
Mass. (S) 

tAmerican Phenolic Corp., Chicago (G, 
—) 

American Pdts. Mfg. Co., Inc., New 
Orleans (B, D, E, Q, S) 

American Reinforced Plastics, Los An- 
geles (N) 

American Resinous Chemicals Corp., Pea- 
body, Mass. (D, T) 

Angier Products, Inc., Cambridge, Mass. 
(D, S, T) 

Arabol Mfg. Co., New York (C, F, S, V) 

*Archer Daniels Midland Co., Minne- 
apolis (H, N, O, Q) 

Armitage, John L. & Co., Newark, N.J. 
(H, O, Q) 

Armstrong Cork Co., Lancaster, Pa. (D, 
Gm oe.) 

Armstrong Products Co., Warsaw, Ind. (T) 

Atlas Coatings Corp., L.I.C., N.Y. (B, H) 

Atlas Mineral Products Co., The, Mertz- 
town, Pa. (E, J, K, N, O, O, S, T, U, V) 

Atlas Powder Co., Wilmington (O) 

Axel Plastics Research Labs., New York 
(D, G, I, O, S, T, U) 





%& Indicates Advertiser. } Unverified listing. 


Protein Base (Animal, Casein, Soy- 


*Bakelite Co., Div. Union Carbide & 
Carbon Corp., New York (N, O, P, Q, 
R, S, T, V) 

*Barrett Div., Allied Chemical & Dye 
Corp., New York (N, O, R) 

Barrett Varnish Co., Cicero, Ill. (B, D, G) 

Biggs, Carl H. Co., Inc., Los Angeles 
(K, O, T) 

a Rubber Co., Chester, Pa. 


wr, oem Co., Brooklyn (B, D, Q, 

S, 

Booty Resineers, Inc., Newark, Ohio (I, 
K, N, O, R, T) 

*Borden Co., Chemical Div., New York 
(A, C, D, F, G, L, N, P, O, R, S, T) 
*Borden Co., Chemical ‘Div., Polyco 

Dept., Peabody, Mass. (G, Q, S) 
British Resin Products Ltd., London, 
Ene. (2,3, 8, C..2, OG Bee 

*Cadillac Plastic Co., Detroit (G, Q) 

Calresin Corp., Los Angeles (V) 

*Carbide & Carbon Chemicals Co., Div. 
Union Carbide & Carbon Corp., New 
York (B) 

Carboline Co., St. Louis (O, T, U) 

*Catalin Corp. of America, New York 
(L, N, P, R) 

— Corp. of America, New York 


Century Products Co., Detroit (D, G, N, 
O, QO, S, V) 

Chemical Coatings & Eng. Co., Broomall, 
Pa. (DD, MM, 5S, 32 

Chemical Development Corp., Danvers, 
Mass. (B, G, M, Q, S) 

Chemical Process Co., Redwood City, 
Calif. (N) 

*Chemical Products Corp., E. Provi- 
dence, R.I. (B, Q) 

*Chemore Corp., New York (S) 

Claremont Pigment Dispersion Corp., 
Brooklyn (N, O, S, T, U 

Colton Chemical Co., The, Cleveland (S) 

*Columbia-Southern Chemical Corp., 
Pittsburgh (I, O) 

*Commercial Plastics & Supply Corp., 
New York (M, N, O) 

Compo Chemical Co., Inc., Boston (B, D, 
S) 

*Cordo Chemical Corp., Norwalk, Conn. 
(DD. <o, Gy mae 

*Cordo Molding Products, Inc., New 
York (O, T) 

= Products Sales Co., New York (C, 

— Co., St. Louis (B, D, G, 

*Dow Corning Corp., Midland, Mich. (D) 

Dreyfus, L. A. Co., South Plainfield, N.J. 
(D, J, S) 

*du Pont de Nemours, E. I. & Co., Inc., 
Wilmington (B, D, S) 

Dura Flex Co., Santa Monica, Calif. (D) 

*Durez Plastics & Chemicals, Inc., North 
Tonawanda, N.Y. (N) 

*Eastman Chemical 
Kingsport, Tenn. (B) 

—T Chemical Corp., Newark, N.J. 
7 2) 

Emerson & Cuming, Inc., Canton, Ohio 
aA 2. oo 

Farrington Texol Corp., Walpole, Mass. 
(B, D, G, QO, S) 

Federal Latex Corp., Brooklyn (A, B, C, 


D, E) 

— Products Co., Marietta, Ga. (D, 
S 

Flintkote Co., New York (D, H, N, S, V) 


Products, Inc., 


Fuller, H. B. Co., St. Paul, Minn, (A, B 
C, D, E, F, G, J, 8, V) : 
Furane Plastics, Inc., Los Angeles (K, §, 


T 

*General Aniline and Film Corp., N 
York (O) = 

*General Electric Co., Chemical Diy. 
Pittsfield, Mass. (H, N) 7 

General Latex & Chemical Corp., Cam. 
bridge, Mass. (D) 

George, P. D., St. Louis (H, N) 

*Goodrich, B. F., Co., Adhesives Div, 
Akron (D, N, P, §, U) 

*Goodyear Tire & Rubber Co. Inc., 
Akron (D) 

*Goodyear Tire & Rubber Co. Inc. 
Chemical Div., Akron (D) 

Gordon-Lacey Chemical Products Co., 
Inc., Maspeth, N.Y. (G, S, T) 

Heresite & Chemical Co., Manitowoc, 
Wis. (N) 

*Honeycomb Structures Co., Inc, 
Honeycomb Co. of America, Los An- 
geles (N) 

Houghton Labs., Inc., Olean, N.Y. (T) 

Hughes Glue Co., Detroit (A, B, C, D, 
F, Q, S) 

*Imperial Chemical Industries, Ltd, 
Plastics Div., Hertfordshire, Eng. (GC 


N, R, S) 

*Interchemical Corp., New York (S) 

Jamestown Finishing Products, Inc., 
Jamestown, N.Y. (S) 

Johns-Manville, New York (D) 

Jones-Dabney, Newark (B, G, H, 0, R, T) 

*Koppers Co., Inc., Pittsburgh (N, P, Q) 

Krumbhaar Chemicals Inc., So. Kearny, 
N.J. (N) 

Lawrence Adhesive & Chemical Co., 
Lawrence, Mass. (D, S, T) 

Le Page’s, Inc., Gloucester, Mass. (C, D, 
E, F, G, N, R, S, V) 

Lebec Chemical Corp., Paramount, Calif. 
(A, C, D, G, N, R, S) 

Lithgow, James Co., Inc., Torrance (Q) 

*Loven Chemical of California, Newhall 
(D, G, N, P, R) 

*Marblette Corp., L.I.C., N.Y. (N, T) 

*Marbon Chemical Div., Borg-Warner 
Corp., Gary (D, N, QO, S) 

*Marco Products Dept., Celanese Corp. 
of America, Newark, N.J. (O) 

Mesa Plastics Co., Los Angeles (I) 

Midland Adhesives & Chemical Corp., 
Ferndale, Mich. (A, B, C, D, E, F, ©, 
H, J, N, QO, R, S, T, V) ; 

Minnesota Mining & Mfg. Co., Detroit 
(D, G, J, M, N, QO, S, T, U, V) 

Miracle Adhesives Corp., New York (8, 


0 ey 
Mitchell Rand Mfg. Co., New York (D, 
Ag 


As 3 
Mobay Chemical Corp., St. Louis (U) 
Monite Waterproof Glue Co., Minneapolis 

(A, C, R, S) ; : 
*Monsanto Chemical Co., Plastics Div., 
Springfield, Mass. (A, C, L, N, P, R, S) 
Morton-Withers Chemical Co., Greens- 
boro, N.C. (O, U) 
*Multiplastics, Div. Curd Enterprises 
Inc., Franklin Park, Ill. (O, T) _ 
Munray Products, Inc., Cleveland 5) 
Murray Plastics Co., Poughkeepsie (\) 
Narmco Resins & Coatings, Costa Mes, 
Calif. (O) : 
National Adhesives, Div. Nationa! Starch 
Products Inc., New York (A, 3. C, D, 
F, G, J, S, T, V) < 
National Casein Co., Chicago (4. ©, : 


> > 


? 


900 Complete addresses of companies listed appear on pp. 980-1002. 
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ork Quinine & Chemical Works, 


New 


In. The, New York (H) 


Nov: _hemieal Corp., New York (D, M) 

Nure », Ine., Cranston, R.1. (O, T) 

Ohio —_ & Chemical Corp., Brookville 
(s,7,U 

Paisicy Products, Inc., New York (A, B, 

C, , E, F, N, RB, S, V 

Pen :ivania Industrial Chemical Corp., 

Clairton, Pa. (J, Q, V) * ‘ 

Philadelphia Quartz Co., Philadelphia 

(E 

Phill. ps Petroleum Co., Market Dev. Div., 
Bartlesville, Okla. 

Pierce & Stevens, Inc., Buffalo (B, D, G, 
H, O, QO, R, S, T) 

Pioneer Latex & Chemical Co., Pioneer 
Industries, Inc., Middlesex, N.J. (B, D, 
G, J, N, Q, 8, V) 

xPittsburgh Plate Glass Co., Pittsburgh 
O 

imal Barrett Div., Allied Chemical 
& Dye Corp., New York (H, N, O, R) 

*Plastics mat ie Co., Sheboygan, 
Wis. (N 

Poly Resins, Sun Valley, Calif. (N, S, T) 

Polymer Chemical Co., Cincinnati (A, B, 
C, D, G, J, N, P, O, R, S, T) 

Polymer Corp. of Pennsylvania, The, 
Reading (M) 

Polymer Industries Inc., Springdale, 
Conn. (A, Ra, 2h Se 2 hd te 
ee he 

*Polyplastex United, Inc., New York (S) 

Pyroxylin Products, Inc., Chicago (B, D, 


G, J, O, § 

*Reichhold Chemicals, Inc., White 
Plains, N.Y. (A, C, N, P, R, S) 

Reilly Tar & Chemical Corp., Newark (N) 

— Chemicals, Inc., Chicago (A, B, 
D, G 

Robertson, H. H. Co., Pittsburgh (O) 

*Rohm & Haas Co., Phila. (GC) 

Rubba Inc., New York (D, O, Q, S, T, U) 

*Rubber & Asbestos Corp., Bloomfield, 
NJ. (B,D, Gt 2, a ©, © 3, 1, 
U, V) 


*Rubber Corp. of America, Hicksville, 
N.Y. (D) 

Schenectady Varnish Co., Inc., Schenec- 
tady (H, N, O, P) 

*Schwartz Chemical Co., Inc., L.I.C., 
N.Y. (B, G, O, O, S) 

Shawinigan Products Corp., New York 
(S) 

Shawinigan Resins Corp., Springfield, 
Mass. (S) 

Shell Chemical Corp., New York (T) 

Slomons Laboratories, Inc., L.LC., N.Y. 
(A, B, C, D, E, F, G, O, Q, S) 

ia. Chemical Corp., Bethel, Conn. 
f } 

i Chemical Co., E. Berlin, Conn. 


ar x bes & Co. Inc., New York (C, D, 

. 

—_ an Chemicals Div., Chicago (D, G, 
S, T) 

—— Corp., Wilmington (D, K, N, P, 


Union Bay State Chemical Co., Inc., 
Cambridge, Mass. (D) 

Union Paste Co., Hyde Park (A, B, C, 
_D, F, G, H, J, M, Q, S, T) 

United States Plywood Corp., New York 
r D N, P, R, S) 

United en Stoneware Co., Akron (D, 
A 5S 

Varcum Chemical Corp., Niagara Falls 


Velsic ol Corp., Chicago (V) 
*Warwick Chemical Co., Div. Sun Chem- 
+ Corp., L.LC., N.Y. (R) 
W son-Standard Co., Pittsburgh (S) 
ill re Admavives, Inc., Skokie, Ill. 
. oo 


s Advertiser. } Unverified listing. 


Wilross Products Co., Hawthorne, N.]J. 
(B, mi H, I, J, L, M, N, O, P, QO, R, 


*Witco Chemical Co., New York (V) 

Xylos Rubber Co., Div. Firestone Tire 
& Rubber Co., Akron (D, G, N, S) 

Zinsser, Wm. & Co., New York (V) 


ANTISTATIC AGENTS 


Alframine Corp., Los Angeles 

Armour Chemical Division, Chicago 

+tBee Chemical Co., Chicago 

*Carbide & Carbon Chemicals Co., Div. 
Ms ar Carbide & Carbon Corp., New 

or 
*Catalin Corp. of America, New York 
— Development Corp., Danvers, 
ass. 

Claremont Pigment Dispersion Corp., 
Brooklyn 

Drew, E. F. & Co., Inc., New York 

*xdu Pont de Nemours, E. I. & Co., Inc. 
Wilmington 

*General Dyestuff Corp., Div. Antara 
Chemicals, New York 

Glyco Products Co., Inc., New York 

Griffin Chemical Co., San Francisco 

*Imperial Chemical Industries, Ltd., 
Plastics Division, Hertfordshire, Eng. 

Jefferson Chemical Co., Inc., New Yor 

Johns-Manville, New York 

Kessler Chemical Co., Inc., Phila. 

*Logo, Inc., Chicago 

Merix Chemical Co., Chicago 

Nopco Chemical Co., Harrison, N.]. 

Paisley Products Inc., New York 

*Plastic Molders Supply Co., Fanwood, 


N.]. 

Standard-Toch Chemicals, Inc., Staten 
Island, N.Y. 

*Sullivan Chemicals Division, Chicago 

+Swift & Co., Hammond, Ind. 

* Warwick Chemical Co., Div. Sun Chem- 
ical Corp., L.I.C., N.Y. 

Wilross Products Co., Hawthorne, N.J. 


ANTITACK AGENTS 


Adhesive Products Corp., New York 

+Armour Chemical Division, Chicago 

——— Minerals & Chemicals Corp., 

ila. 

Axel Plastics Research Labs., New York 

*Baker Castor Oil Co., New York 

Chemical Development Corp., Danvers, 
Mass. 

*Franklin Mineral Pdts. Co., Inc., Frank- 
lin, Pa. 

Glyco Products Co., Inc., New York 

*Hayden Mica Co., Wilmington, Mass. 

Huber, J. M. Corp., New York 

Merix Chemical Co., Chicago 

Nopco Chemical Co., Harrison, N.J. 

Paisley Products, Inc., New York 

Rubba, Inc., New York 

Slomons Laboratories Inc., L.I.C., N.Y. 

+Swift & Co., Hammond, Ind. 

Wilross Products Co., Hawthorne, N.]J. 


CARBON BLACKS 


*Cabot, Godfrey L., Inc., Boston 
Huber, J. M. Corp., New York 
+Vanderbilt, R. T. Co., New York 
*Witco Chemical Co., New York 


CASEIN 


For related editorial information 
see p. 26. 
American British Chemical Supply, Inc., 
New York 
— Co., The, Chemical Div., New 
Yor 
Lebec Chemical Corp., Paramount, Calif. 
National Casein Co., Chicago 
Paisley Products, Inc., New York 


MATERIALS AND CHEMICALS 


CASTING MATERIALS 
(Not Cast Products) 


For related editorial information 
see p. 434, 


A, Thermoplastic 
B. Thermosetting 


Acme Resin Corp., Forest Park, Ill. (B) 
ss Corp. of America, Brooklyn 
A, B 
*American Agile Corp., Maple Heights, 
Ohio (A) 
*American Cyanamid Co., Plastics & 
Resins Div., New York (B) 
Arabol Mfg. Co., New York (A) 
Armitage, John L. & Co., Newark (B) 
Armstrong Products Co., Warsaw, Ind. 


(B) 

Atlas Mineral Pdts. Co., The, Mertztown, 
Pa. (A, B) 

Axel Plastic Research Labs., New York 


(A, 

*Bakelite Co., Div. of Union Carbide & 
Carbon Corp., New York (B) 

*Barrett Div., Allied Chemical & Dye 
Corp., New York (A) 

Biggs, Carl H. Co., Inc., Los Angeles (B) 

Bloomingdale Rubber Co., Chester, Pa. 


(B) 

Blum, Paul Co., Buffalo (A) 

Booty Resineers Inc., Newark, Ohio (B) 

*Borden Co., The, New York (B) 

British Resin Products Ltd., London (B) 

*Cadillac Plastic Co., Detroit (A) 

*Catalin Corp. of America, New York (B) 

Chemical Coatings & Engineering Co., 
Broomall, Pa. (A, B) 

*Columbia - Southern Chemical Corp., 
Pittsburgh (B) 

Dreyfus, L. A. Co., So. Plainfield, N.J. 
(A) 

Elastomer Chemical Corp., Newark (A, B) 

Emerson & Cuming, Inc., Canton (A, B) 

Federal Latex Corp., Brooklyn (A) 

Flexible Products Co., Marietta, Ga. (A) 

*General Electric Co., Chemical & Metal- 
lurgical Div., Pittsfield (B) 

George, P. D., St. Louis (A, B) 

*Goodrich, B. F. Chemical Co., Cleve- 
land (A) 

*Goodrich, B. F. Co., Adhesives Div., 
Akron (A, B) 

*Honeycomb~ Structures Co.,  Inc., 
Honeycomb Co. of America, Los An- 
geles (B) 

*Hooker Electrochemical, Niagara Falls 


(B) 

*Imperial Chemical Industries Ltd., 
Plastics Div., Hertfordshire, Eng. (A) 

Lawrence Adhesive & Chemical Co., 
Lawrence, Mass. (B) 

Lebec Chemical Corp., Paramount (B) 

*Marblette Corp., L.L-C., N.Y. (B) 

*Marco Products Dept., Celanese Corp. 
of America, Newark, N.J. (B) 

Miracle Adhesives Corp., New York (A, 
B) 

*Multiplastics, Div. Curd Enterprises 
Inc., Franklin Park, Ill. (A) 

* Naugatuck Chemical, Div. United States 
Rubber Co., Naugatuck, Conn. (B) 

Nureco, Inc., Cranston, R.I. (B) 

Ohio Sealer & Chemical Corp., Brook- 
ville (A, B) 

*Peters Chemical Mfg. Co., Melrose 
Park, Ill. (A) 

Phillips Petroleum Co., 
Okla. (B) 

Poly Resins, Sun Valley, Calif. (A, B) 

*Reichhold Chemicals, Inc., White 
Plains, N.Y. (B) 

Robertson, H. H. Co., Pittsburgh (B) 

*Rohm & Haas Co., Phila. (A, B) 

*Schwartz Chemical Co., Inc., L.LC., 
N.Y. (A) 

Shell Chemical Corp., New York (B) 

Snyder Chemical Corp., Bethel (B) 


Bartlesville, 
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MATERIALS AND CHEMICALS 


*Synvar Corp., Wilmington (B) 

United States Stoneware Co., Akron (B) 

Western Coatings Co., Elyria, Ohio (A) 

Wharry, G. A. & Co., New York (A, B) 

Williamson Adhesives Inc., Skokie, IIl. 
(A) 


‘CELLULOSE AND 
CELLULOSE DERIVATIVES 


(Flake) 


For related editorial information 
see pp. 26, 434. 


Cellulose 

Cellulose Acetate 

Cellulose Acetate Putyrate 
Cellulose Nitrate 

Cellulose Propionate 

Ethyl Cellulose 

Hydroxyethyl Cellulose 

Methyl Celluloze 

Sodium Carboxymethyl Cellulose 
Miscellaneous 


Hr ROMPOO E> 


American Products Mfg. Co., Inc., New 
Orleans (B, D, F) 

tAmerican Viscose Corp., Phila. (A) 

Blum, Paul Co., Buffalo (D) 

*Carbide & Carbon Chemicals Co., Div. 
Union Carbide & Carbon Co., New 
York (G) 

*Celanese Corp. of America, Plastics 
Div., New York (B, E) 

*Dow Chemical Co., The, Midland, 
Mich. (F, H) 

*du Pont de Nemours, E. I. & Co., Inc., 
Wilmington (B, D, I) 

*Eastman Chemical Products,  Inc., 
Kingsport, Tenn. (B, C) 

Eronel Industries, Hawthorne, Calif. (C) 

*General Dyestuff Corp., Antara Chemi- 
cals, New York (I) 

Hercules Powder Co., Inc., Wilmington 
(A.B. DF, 1, 

*Muehlstein, H. & Co. Inc., New Yerk (B, 
C 


) 
Rayonier Inc., New York (A) 
Slomons Laboratories, Inc., L.I.C., N.Y. 
(D) 


CHEMICALS 
(See also Monomers) 


For related editorial information 
see p. 304. 


A. Acids, Mineral 

B. Acids, Organic (See also Maleic 
and Phthalic) 

C. Alcohols (See also Allyl) 

D. Aldehyde (See also Formaldehyde 
and Furfural) 

E. Alkalies (See also Ammonia) 

F. Allyl Alcohol 

G. Ammonia 

Benzoyl Peroxide 

I Camphor 

Be Carbon Disulfide 

K. Catalysts (See also Benzoyl Perox- 

ide and Peroxides) 
Cresol and Cresylic Acid 
Formaldehyde and Paraformalde- 
hyde 

Furfural 

Glycerol 

Glycols 

Hexamethylenetetramine 

Maleic Acid 

Melamine 

Pentaerythritol 

Peroxides 

Phenol 

Phthalic Anhydride 

Resorcinol 

Stearates 

Urea 


2-0 


_— = 
~ 
. 


New ecco? 


¥% Indicates Advertiser. + Unverified listing. 


AA, Isocyanate 


BB. Xylenol 


Aceto oe Co., Inc., Flushing, N.Y. 
(B, 43 

* Allied Chemical & Dye Corp., Nitrogen 
Div., New York (C, D, E, G, M, P, Z) 

American British Chemical Supply, Inc., 
New York (B, C, D, L) 

ae 7 7 i Collo Corp., Ridgefield, N.J. 
AA 

*American Cyanamid Co., Plastics & 
Resins Div., New York (S, W, Y, Z) 

*American Cyanamid Co., Organic 
— Div., New York (B, G, L, V, 

*Archer-Daniels-Midland Co., Chemical 
Products Div., Minneapolis (B, C, O) 

*Argus Chemical Corp., Brooklyn (Y) 

+Armour Chemical Div., Chicago (B) 

—_ Hoffman & Co., Inc., New York 


Atlas Powder Co., Wilmington (C) 
i= Plastics Research Labs., New York 


+B. X. Plastics Ltd., London, Eng. (J) 

*Barrett Div., Allied Chemical & Dye 
Corp., New York (L, P, R, V, W, BB) 

*Borden Co., The, Chemical Div., New 
York (C, D, K, M, Q) 

*Cadet Chemical Corp., Burt, N.Y. (H, 
K, U) 
Canadian Industries Ltd., Montreal (A, 
C, E, G, J, K, L, O, U, V, X, Y, AA) 
*Carbide & Carbon Chemicals Co., Div. 
of Union Carbide & Carbon Corp., 

_ New York (B, C, D, L, P, R, V) 

tCarlisle Chemical Works, Inc., Reading, 
Pa. (¥) 

*Celanese Corp. of America, Chemical 
Div., New York (C, D, M, P, T) 

Chemical Development Corp., Danvers, 
Mass. (K) 

Clopay Corp., Cincinnati (K) 

*Columbia - Southern Chemical Corp., 
Pittsburgh (A, E, K) 

+Commercial Solvents Corp., New York 
(B, C, G, T) 

Drew, E. F. & Co., Inc., New York (B, O) 

*du Pont de Nemours, E. I. & Co., Inc., 
Wilmington (A, B, C, D, E, G, I, K, 
M, QO, U, Z, AA) 

*Eastman Chemical Products, Inc., 
Kingsport, Tenn. (B, C, D) 

El ro Oil Works, Oakland, Calif. 
(B,O 

Emerson & Cuming, Inc., Canton, Ohio 
(H, K, U, AA) 

*Emery Industries, Inc., Cincinnati (B) 

Emulsol Chemical Corp., Chicago (Y) 

*Enjay Co., Inc., New York (B, C) 

*General Aniline & Film Corp., Antara 
Chemical Div., New York (K) 

*General Aniline & Film Corp., Commer- 
cial Development Dept., New York (C) 

+tGeneral Mills, Inc., Chemical Div., Kan- 
kakee, Ill. (B, O) 

Grace Chemical Co., New York (G, Z) 

Greeff, R. W. & Co., Inc., New York (C, 
Z, AA) 

Gulf Oil Corp., Pittsburgh (B, C, D, L) 

*Harshaw Chemical Co., The, Cleveland 
(B, K, O) 

Hercules Powder Co., Wilmington (A, C, 
G, K, L, T, U, V) 

*Heyden Chemical Corp., New York (A 
Bn MO. 7,aA) 

a7) Electrochemicals, Niagara Falls 
A, B) 

Howards & Sons Ltd., Montreal (C) 

Jefferson Chemical Co., Inc., New York 
(P) 

Kay Fries Chemicals, Inc., New York (B, 


*Koppers Co., Inc., Pittsburgh (A, B, C, 
E, L, P, V, W, X, BB) 

Lawrence Adhesive & Chemical Co., 
Lawrence, Mass. 





*Lucidol Div., Wallace & Tiernan Inc 
Buffalo, N.Y. (H, K, U) ia 
Mallinckrodt Chemical Works, St, Louis 


(Y) 
*Marco Products »» Celanese Cor 
of America, Newark, N.J. (k) i 
McKesson & Robbins Inc., New York (C 
H, K, P, U) 
Mobay Chemical Co., St. Louis (AA) 
*Monsanto Chemical Co., Organic 
Chem. Div., St. Louis (B, R, W) 
*Monsanto Chemical Co., Plastics Diy 
Springfield, Mass. (M) ? 
Montrose Chemical Co., Newark, NJ, (4) 
*National Aniline Div., Allied Chemica] 
& Dye Corp., New York (B, R, W, AA) 
New York Quinine & Chemical Works 
Inc., The, New York (Y) 4 
Niagara Alkali Co., New York (E) 
Nopco Chemical Co., Harrison, N.J, (Y) 
Nuodex Products Co., Inc., Elizabeth, N.J 


Oronite Chemical Co., San Francisco (8, 


*Pfizer, Chas. & Co., Inc., Brooklyn (B) 

Philadelphia Quartz Co., Phila. (E) 

Quaker Oats Co., The, Chicago (C, D, N) 

*Reichhold Chemicals, Inc., White 
Plains, N.Y. (M, R, T, V, W) 

*Rohm & Haas Co., Phila. (B, C) 

*Schwartz Chemical Co., Inc., LLC, 
N.Y. (K) 

Sharples Chemicals, Inc., Phila. (C) 

Shell Chemical Corp., New York (B, C, 
F, G, K, O, P, U) 

Smith Chemical & Color Co., Inc., Brook- 
lyn (Y) 

*Solvay Process Div., Allied Chemical & 
Dye Corp., New York (E) 

*Spencer Chemical Co., Kansas City (M 

*Synthetic Pdts. Co., Cleveland (Y) 

Taussig, F. H. Chemicals, New York (J, 
Z) 


Tennessee Products & Chemical Corp., 
Nashville (A, B, C, D) 

Thalco, Los Angeles (H, K, U) 

*xUnited States Industrial Chemicals Co., 
Div. National Distillers Products Corp., 
New York (A, G) 

* Wallace & Tiernan, Inc., Harchem Div., 
Belleville, N.J. (B, C, O, Y) 

* Warwick Chemical Co., Div. Sun Chem- 
ical Corp., L.I.C., N.Y. (K, Y) 

Westvaco Chlor-Alkali Div., Food Ma- 
chinery & Chemical Corp., New York 
(E, G, J) 

Westvaco Mineral Products Div., Food 
Machinery & Chemical Corp., New 
York (U) : 

Whittaker, Clark & Daniels, Inc., New 
York (A, Y) ; 

*Witco Chemical Co., New York (Y) 

Wyandotte Chemicals Corp., Wyandotte, 
Mich. (E) 


COATED FABRICS 


For related editorial information 


see pp. 26, 698, 850. 


A. Cellulosic Coated 
B. Rubber Coated 
C. Vinyl Coated 

D. Miscellaneous 


*American Collo Corp., Ridgefield, N.J: 


(D) ; 
Associated Rubber & Plastic Corp., New 
York (A, C) : 
Bishop Mfg. Corp., Cedar Grove, NJ). 

B 


(B, D 
Bloomingdale Rubber Co., Chester, P2. 
Cc 


(C) ! 
Blossom Mfg. Co., New York (A, C, D) 
Bolta Products, Div. General Tire 4 

Rubber Co., Lawrence, Mass. (‘ 
Bortman Plastics Co., Boston (C, | 
Breneman-Hartshorn Inc., Cinci! 

D) 


ti (C, 


902 Complete addresses of companies listed appear on pp. 980-1002. 
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Cai » General-Tower Ltd., Galt (C) 
Cane: an Industries Ltd., Montreal (A, 
E 


D) 

Car Cn Plastics Div., Mo- 
Ala. 

Clo. Corp., Cincinnati (C, D) 

xCo-t Mfg. & Supply Co., Livermore, 
Calif. (BFC, D 

Col bus Coated Fabrics Corp., Colum- 
bus. Ohio (A, C, D) 

#Co: do Chemical Corp., Norwalk, Conn. 
(C. D) : 

du Pont de Nemours, E. I. & Co., Inc., 
W1 mington (A, B, C, D) 

Elm Coated Fabrics Co., New York (C) 

Fabra-Seal Corp., New York (C) 

Flexfirm Products, El] Monte (B, C, D) 

*Flichtex Fabrics, Inc., New York (C) 

Garlock Packing Co., Palmyra, N.Y. (B, 
D) 

Garrison Co., Kenilworth, N.J. (D) 

*General Tire & Rubber Co., Plastics 
Div., Akron (C) 

*Glass Laboratories, Inc., Brooklyn (A, 
C, D) 

Glassoloid Corp. of America, Clifton, 
N.J. (A, B, C, D) 

*Goodrich, B. F. Co., Adhesives Div., 
Akron (B, C, D) 

Gordon-Lacey Chemical Products Co., 
Inc., Maspeth, N.Y. (B, C, D) 

*H & R Industries, Nazareth, Pa. (D) 

Irvington Varnish & Insulator Co., Div. 
Minnesota Mining & Mfg. Co., Irving- 
ton, N.J. (B, C) 

Jamestown Finishing Products  Inc., 
Jamestown, N.Y. (C 

Landers Corp., Toledo (B, C) 

Mica Insulator Co., Schenectady (B) 

Micarta Div., Westinghouse Electric 
Corp., Trafford, Pa. (D) 

Microcell Ltd., London, Eng. (B) 

Narmco Resins & Coatings, Costa Mesa, 
Calif. (B, D) 

Natvar Corp., Woodbridge, N.J. (D) 

Pantasote Co., The, New York (C, D) 

sie aie United, Inc., New York (C, 
D) 

Pyrotex Leather Co., Leominster, Mass. 
(A, C, D) 

Ralston, W. Co., Synthetics Div., New 
York (D) 

Rand Rubber Co., Brooklyn (A, B, C, D) 

Reeves Bros., Inc., New York (B, C, D) 

Respro Inc., Cranston, R.I. (A, B, C, D) 

Spartan Industrial Corp., New York (C) 

Standard Coated Products Inc., Bu- 
chanan, N.Y. (C, D) 

*Sun Chemical Corp., Electro-Technical 
Products Div., Nutley, N.J. (C, D) 

Textileather Corp., Toledo (A, C) 

Thmeeplewes Fabrics Corp., New York 
(C) 

*United States Rubber Co., Mishawaka, 
Ind. (B, C) 

Vulean Rubber Products, Inc., Sub. 
Reeves Bros., Inc., New York (B) 

Weblon Inc., New York (C) 

Weiner, Martin Co., New York (C) 


COATINGS 
(See also Varnishes) 


For related editorial information see 
pp. 26, 698, 850. 


\. Aerylic Lacquers 

». Alkyd Lacquers 
Cellulose Lacquers 

. Cellulose Melt Coatings 

Furan 

Melamine Coatings 

©. Oil Base Coatings 

!!. Phenolic Coatings 

|. Polyamide Coatings 


*® Indicates Advertiser. 


I 
( 
D 
E 
I 


} Unverified listing. 


J. Rubber Base Coatings (Natural 
and Synthetic) 


K. Silicone Coatings 
L. Urea Coatings 
M. Vinyl Coatings 


*Acheson Dispersed Pigments Co., Phila. 
(A, B, C, M) 

Acme Resin Corp., Forest Park, Ill. (H) 

— Corp. of America, Brooklyn (A, 


= Products Corp., New York (J, 


M 

Alkydol Labs., Inc., Cicero (B, G, H) 

as Hei) Corp., South Gate, Calif. (H, 

— Hard Rubber Co., New York 

American Latex Products Corp., Haw- 
thorne, N.J. (J) 

American Products Mfg. Co., Inc., New 
Orleans (M) 

American Resinous Chemicals Corp., Pea- 
body, Mass. (A, H, I, J, M) 

Angier Products, Inc., Cambridge (J, M) 

Armitage, John L. & Co., Newark, N.J. 
(A, B, C, F, G; H, I, J, K, L; M,) 

Armstrong Cork Co., Lancaster, Pa. (B, 
D, H, J, M) 

Arrow Lacquer Corp., Brooklyn (A, B, C, 
D, F, G, H, J, K, L, M) 

Atlas Coatings Corp., L.I.C., N.Y. (A, B, 
C, G, J, L, M) 

Atlas Mineral Products Co., The, Mertz- 
town, Pa. (E, H, J, K, M) 

Atlas Powder Co., Wilmington (A, B, C, 
E, F, G, H, I, J, K, L, M) 

Axel Plastics Research Labs., New York 


(A, J, M) 

*Bakelite Co., Div. Union Carbide & Car- 
bon Corp., New York (H) 

*Barrett Div., Allied Chemical & Dye 
Corp., New York (H, K, L) 

Barrett Varnish Co., Cicero, Ill. (A, B, C, 
F, G, H, L, M) 

Bensing Bros. & Deeney Sales Co., Phila. 
(A, B, C, G, I, J) 

Bischoff Chemical Corp., Ivoryton, Conn. 
(D, M) 

Bishop Mfg. Corp., Cedar Grove, N.J. 


D, 
Bloomingdale Rubber Co., Chester, Pa. 


(J) 
Blum, Paul Co., Buffalo (D) 

Bolta Products, Div. General Tire & 
Rubber Co., Lawrence, Mass. (M) 
*Borden Co., The, Chemical Div., New 

York (J, M) 
*Borden Co., The, Chemical Div., Polyco 
Dept., Peabody, Mass. (A, J, M) 
Bortman Plastics Co., Boston (K, M) 
Breneman-Hartshorn, Inc., Cincinnati (M) 
Calresin Corp., Los Angeles (B, H, L, M) 
Carboline Co., St. Louis (E, H, J, M) 
Century Products Co., Detroit (J, M) 
Chemical Coatings & Eng. Co., Broomall, 
Pa. (A, I, J, K, M) 
Chemical Development Corp., Danvers, 
Mass. (A, C, M) 
*Chemical Products Corp., E. 
dence, R.I. (A, C, M) 
*Chemore Corp., New York (M) 
Claremont Pigment Dispersion Corp., 
Brooklyn (M) 
Clopay Corp., Cincinnati (B, G, L, M) 
Colton Chemical Co., The, Cleveland (M) 
Compo Chem. Co., Boston (C, J, M) 
*Cordo Chemical Corp., Norwalk (H, M) 
— Chemical Co. Inc., L.1.C., N.Y. 
(M 
Custom Coatings Co., Los Angeles (A) 
— Chemical Co., St. Louis (A, B, C, 


J,4 
*Dow Corning Corp., Midland, Mich (K) 
*du Pont de Nemours, E. I. & Co., Inc., 
Wilmington (A, B, C, F, G, H, I, J, K, 


L, M) 
*Durez Plastics & Chemicals, Inc., N. 
Tonawanda, N.Y. (H) 


Provi- 


MATERIALS AND CHEMICALS 


Elastomer Chemical Corp., Newark (M) 
Eronel Industries, Hawthorne (D, M) 
Federal Chemicals Corp., Brooklyn (J) 
Federal Latex Corp., Brooklyn (D, J, M) 
= Products Co., Marietta, Ga. (J, 
Flintkote Co., New York (D, J) 

Fuller, H. B. Co., St. Paul (M) 

Furane Plastics, Inc., Los Angeles (E, M) 

*General Electric Co., Chemical Div., 
Pittsfield, Mass (B, G, H, K) 

*General Tire & Rubber Co., Plastics 
Div., Akron (H, M) 

George, P. D. Co., St. Louis (F, G, H, I, 
J, K, L, M) 

*Giass Yarns & Deeside Fabrics Ltd., 
London, Eng. (F, H) 

Glassoloid Corp. of America, Clifton, N.J. 
(C, J, M) 

*Glidden Co., The, Cleveland (A, B, C, 
D, E, F, G, H, I, J, K, L, M) 

*Goodrich, B. F. Chemical Co., Cleve- 
land (M) 

*Goodrich, B. F. Co., Adhesives Div., 
Akron (J, M) 

*Goodyear Tire & Rubber Co., Akron (J) 

*Goodyear Tire & Rubber Co., Chem. 
Div., Akron (J, M) 

Gordon-Lacey Chemical Products Co., 
Inc., Maspeth, N.Y. (A, I, M) 

Heresite & Chemical Co., Manitowoc, 
Wis. (H, J) 

*xHoneycomb Structures Co., Honey- 
7 Co. of America, Los Angeles (H, 

*Interchemical Corp., Finishes Div., New 
York (A, B, C, D, F, G, H, J, K, L, M) 

Irvington Varnish & Insulator Co., Div. 
Minnesota Mining & Mfg. Co., Irving- 
ton, N.J. (F, G, K, L, M) 

Jamestown Finishing Products, Inc., 
> aa N.Y. (A, B, C, F, G, H, L, 
M 

Jones-Dabney Co., Newark, N.J. (A, B, 
oe ee a 

Keystone Refining Co., Inc., Phila. (A, B, 
GC. #5 ek, bk, M) 

Kindt-Collins Co., Cleveland (C) 

Lawrence Adhesive & Chemical Co., 
Lawrence, Mass. (I, J, M) 

Lithgow, James Co., Inec., Torrance, 
Calif. (E, H, J, M) 

*Logo, Inc., Chicago (A, B, C, F, G, H, 

5; Sy tos 

*Loven Chemical of California, Newhall, 
Calif. (H) 

Mica Insulator Co., Schenectady (F, G, 
H, J, K, L) 

Michigan Chrome & Chemical Co., De- 
troit (M) 

Microcell Ltd., London, Eng. (F, H, J) 

Midland Adhesive & Chemical Corp., 
Ferndale, Mich. (A, C, H, J, M) 

Midland Industrial Finishes Co., Wauke- 
gan, Ill. (A, B, C, F, G, H, J, K, L, M) 

Minnesota Mining & Mfg. Co., Detroit (A, 
H, I, J, K, M) 

Miracle Adhesive Corp., New York (M) 

Munray Products, Inc., Cleveland (D, M) 

Murray Plastics Co., Poughkeepsie (H) 

National Adhesives, Div. National Starch 
Products Inc., New York (M) 

Nikolas, G. J. & Co., Inc., Bellwood, Til. 
iA. 8.0. D.F.G, L, a 

Nukem Products Corp., Buffalo (J, M) 

Ohio Sealer & Chemical Corp., Brook- 
ville, Ohio (A, B, C, D, J, K, M) 

Parcloid Chemical Co., Midland Park, 
N.J. (M) 

Phillips Petroleum Co., Bartlesville, Okla. 

Pierce & Stevens, Inc., Buffalo, N.Y. (A, 
aC. F.G,8. 4h 1K, L, M) 

Pioneer Latex & Chemical Co., & affiliate 
Pioneer Industries, Inc., Middlesex, 
N.J. (A, C, F, H, J, L, M) 

*Plastic Engineering Co., Sheboygan, 
Wis. (H) 
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MATERIALS AND CHEMICALS 


Poly Resins, Sun Valley, Calif. (C, D, 
» M) 
Polymer Chemical Co., Cincinnati (A, C, 


Polymer Corp., of Pa., Reading (I) 

Protective Treatments, Inc., Dayton, 
Ohio (A, J, M) 

Prufcoat .Labs. Inc., Cambridge, Mass. 
(A, G, H, J, K, M) 

Pyroxylin Products, Inc., Chicago (A, B, 
C, D, F, I, J, L, M) 

Raffi & Swanson, Inc., Chelsea, Mass. 
(A, B, C, H, M) 

Rand Rubber Co., Brooklyn (A, M 

Randolph Products Co., Carlstad, N.J. 
(A, B, C, F, G, I, J, K, L, M) 

Reeves Bros., Inc., New York (J) 

*Reslac Chemicals, Inc., Chicago (A, B, 
C, D, F, H, I, J, K, L, M) 

Rexton Finishes, Inc., Irvington, N.J. (A, 
B, C, F, G, H, I, J, K, L, M 

Reynolds Chemical Products Co., Ann 
Arbor, Mich. (M) 

Rubba Inc., New York (A, B, D, H, J, 


M) 
*Rubber & Asbestos Corp., Bloomfield, 


aa F (J, M) 

*Rubber Corp. of America, Hicksville, 
N.Y. (J, M) 

Schenectady Varnish Co., Inc., Schenec- 
tady (G, H, 1) 

*Schwartz Chemical Co., Inc., L.LC., 
N.Y. (A, C, D, H, L, M) 

Sherwin-Williams Co., The, Pigment, 
Color & Chemical Div., New York (A, 
B,C, eae oo 

Slomons Laboratories, Inc., L.I.C., N.Y. 
(A, C, D, J, K) 

Snyder Chemical Corp., Bethel, Conn. (H) 

Spraylat Corp., New York (A, J, M) 

Spartan Industrial Corp., New York (M) 

Standard-Toch Chemicals, Inc., Staten 
Island (A, B, C, F, G, H, I, J, K, L, M) 

*Stanley Chemical Co., The, E. Berlin, 
Conn. (A, B, C, F, G, H, I, K, L, M) 

*Sullivan Chemicals Div., Chicago (A, B, 
C, D, F, G, H, I, K, L, M) 

*Synvar Corp., Wilmington (H, J, L) 

= Fabrics Corp., New York 
M 

Thompson & Co., Oakmont, Pa. (A, B, C, 
F, G, H, M) 
Truscon Laboratories, Div. Devoe & Ray- 
nolds Co., Detroit (B, G, H, J, K, M) 
Union Bay State Chemical Co., Inc., 
Cambridge, Mass (J) 

Union Paste Co., Hyde Park, Mass (A, C, 
D, I, M) 

United Chromium, Inc., New York (A, B, 
C, F, H, J, L, M) 

U. S. Plywood Corp., New York (C, H) 

United ‘weg Stoneware Co., Akron (E, 
H, M 

bie Chemical Corp., Niagara Falls 
H) 

Vulcan Rubber Products, Inc., Sub. 
Reeves Bros., Inc., New York (J) 

* Warwick Chemical Co., Div. Sun Chem- 
ical Corp., L.I.C., N.Y. (L) 

*Watson-Standard Co., Pittsburgh (A, B, 
C; Ff: 6, £233, & 6. 

Western Coating Co., Elyria, Ohio (D) 

Western Coating Co., Pasadena (D, M) 

Wharry, G. A. & Co., Inc., New York (B, 
F, H, L, M) 

Wilross Products Co., Hawthorne, N.]J. 
(A, B, C, D, F; G, H, 1, J, & &) 

Witte, John & Sons, Burlington, Iowa (B) 

*Xylos Rubber Co., Div. Firestone Tire 
& Rubber Co., Akron (J) 


COLOR DISPERSIONS IN RESINS 
AND PLASTICIZERS 


For related editorial information 


see p. 304. 
* Acheson Dispersed Pigments Co., Phila. 


%& Indicates Advertiser. ¢ Unverified listing. 


*xAmerican Molding Powder & Chemical 
Corp., Brooklyn 

*Argus Chemical Corp., Brooklyn 

Armitage, John L. & Co., Newark 

Atlas Mineral Products Co., Mertztown, 


Pa. 

Atlas Powder Co., Wilmington 

*Bamberger, A. Corp., Brooklyn 

Bensing Bros. & Deeney Sales Co., Phila. 

Binney & Smith, Inc., New York 

Century Products Co., Detroit 

Claremont Pigment Dispersion Corp., 
Brooklyn 

Clopay Corp., Cincinnati 

*Cordo Chemical Corp., Norwalk, Conn. 

*Eastman Chemical Products Inc., Kings- 
port, Tenn. 

Emerson & Cuming, Inc., Canton, Ohio 

*Ferro Corp., Cleveland 

Filo Color & Chemical Corp., New York 

Flexible Products Co., Marietta, Ga. 

*General Dyestuff Co., Sales Div., Gen- 
eral Aniline & Film Corp., New York 

*Gering Products Inc., Kenilworth, N.J. 

— B. F. Chemical Co., Cleve- 
an 

Gordon-Lacey Chemical Products Co., 
Inc., Maspeth, N.Y. 

*Harwick Standard Chemical Co., Akron 

Imperial Paper & Color Corp., Pigment 
Color Div., Glens Falls, N.Y. 

eeane Corp., Finishes Div., New 
Yor 

ee eed Color & Chemical Co., Louis- 
ville 

*Luminous Resins Inc., Chicago 

Mol-Rez Corp., Minneapolis 

Pennsylvania Color & Chemical Co., 
Doylestown 

*Plastic Molders Supply Co., Fanwood, 


N,J. 

*Plastics Color Co., Summit, N.J. 

Poly Resins, Sun Valley, Calif 

*R-B-H Dispersions, Div. Interchemical 
Corp., Bound Brook, N.J. 

*Reslac Chemicals, Inc., Chicago 

Rubba, Inc., New York 

*Schwartz Chemical Co., L.I.C., N.Y. 

Sherwin-Williams Co., The, Pigment, 
Color & Chemical Div., New York 

Standard Ultramarine & Color Co., Hunt- 
ington, W. Va. 

*Sullivan Chemicals Div., Chicago 

* Warwick Chemical Co., Div. Sun Chem- 
ical Corp., L.I.C., N.Y. 

*Watson-Standard Co., Pittsburgh 

Westchester Plastics, Inc., Mamaroneck, 
N.Y. 


COLORANTS, FOR DRY COLORING 


For related editorial information 
see p. 304. 


*Acheson Dispersed Pigments Co., Phila. 

Acme Color Co., Flushing, N.Y. 

*American Cyanamid Co., Pigments 
Div., New York 

*American Molding Powder & Chemical 
Corp., Brooklyn 

*Bamberger, A. Corp., Brooklyn 

Binney & Smith, Inc., New York 

Claremont Pigment Dispersion Corp., 
Brooklyn 

Colors Unlimited, Los Angeles 

Doggett, Stanley Inc., New York 

*du Pont de Nemours, E. I. & Co., Inc., 
Wilmington 

*Ferro Corp., Cleveland 

Filo Color & Chemical Corp., New York 

*General Dyestuff Corp., Sales Div., 
— Aniline & Film Corp., New 
Yor 

*Gering Products, Inc., Kenilworth, N.J. 

*Glidden Co., Pigments Div., Cleveland 

*Harshaw Chemical Co., Cleveland 

*Harwick Standard Chemical Co., Akron 

*Hommel, O. Co., The, Pittsburgh 





ingutel utr & Color Corp, Clens 
*Kentucky Color & Chemical Co., Louis. 


Kohnstamm, H. & Co., Inc., \ 
— Color & Chemical Con za 
Hollywood sg 


Landers-Segal Color Co., Brooklyn 
*Luminous Resins Inc., Chicayo 
~~ Disintegrating Co., Elizabeth, 
New Jersey Zine Co., The, New York 
Pein, Mee Wade 
ittaker, Clark & Daniels, New You 
Pennsylvania Color & Chemical (Co 
Doylestown, Pa. 9 
*Plastic Molders Supply Co., Fanwood, 


N.J. 
*Plastics Color Co., Summit, N.J. 
*R-B-H Dispersions, Div. Interchemica] 
Corp., Bound Brook, N.J. 
Reichard-Coulston Inc., New York 
Riverdale Color Co., Newark 
*Schwartz Chemical Co., L.L.C., N.Y. 
Sherwin-Williams, The, Pigment, Color 
& Chemical Div., New York 
Smith Chemical & Color Co., Brooklyn 
Standard Ultramarine & Color Co., Hunt- 
ington, W. Va. 
Synthetic Chemicals, Inc., Paterson, NJ. 
Wilmot & Cassidy Inc., Brooklyn 
— & Co., Inc., Hastings on Hudson, 
 f 


DEODORANTS 


*Argus Chemical he Brooklyn 

Emulsol Corp., The, Chicago 

Fritzsche Bros., Inc., New York 

Sindar Corp., New York 

Solvay Process Div., Allied Chemical & 
Dye Corp., New York 


DYES 
(See also Pigments) 


For related editorial information 
see p. 304. 


Acme Color Co., Flushing, N.Y. 

*American Cyanamid Co., 
Chemical Div., New York 

Colors Unlimited, Los Angeles 

*du Pont de Nemours, E. I. & Co., Inc., 
Wilmington 

Filo Color & Chemical Corp., New York 

*General Dyestuff Corp., Sales Div., 
General Aniline & Film Corp., New 
York 

*Glidden Co., Pigments Div., Cleveland 

*Harshaw Chemical Co., The, Cleveland 

*Kentucky Color & Chemical Co., St. 
Louis 

*Krieger Color & Chemical Co., Inc., 
Hollywood, Calif. 

Nova Chemical Corp., New York 

*Plastics Color Co., Summit, N.J. | 

Rhode Island Labs., Inc., W. Warwick, 
R.L. 

*Schwartz Chemical Co., Inc., L.LC., 


*Sullivan Chemicals Div., Chicago _ 

Synthetic Chemicals, Inc., Paterson, N.J. 
Wilmot & Cassidy Inc., Brooklyn a 
Zinsser & Co., Hastings on Hudson, N.Y. 


Organic 


EMULSIFYING AND DISPERSING 
AGENTS 


Alframine Corp., Los Angeles 

*American Molding Powder & mical 
Corp., Brooklyn 

American Monomer Corp., Leomir:'¢t 

*Antara Chemicals, Sales Div., ‘-°net 
Aniline & Film Corp., New Yo 

Armour Chemical Div., Chicago 

Atlas Powder Co., Wilmington 


904 Complete addresses of companies listed appear on pp. 980-1002. 
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, ‘ger, A. Corp Brooklyn 
= > & Carbon Chemicals Co., Div. 
(Carbide & Carbon Corp., New 


Pit Chemical Works, Inc., Reading, 
P 


Dew: & Almy Chemical Co., Cam- 
ei m9 Mass. 

Drew’, ©. F. & Co., Inc., New York 

Emu! ! Corp., The, Chicago 

*Ger cal Dyestuff Corp., New York 

Glyco Products Co., Inc., New York 

Griff Chemical Co., San F rancisco 

Herc: ies Powder Co., Wilmington _ 

Jefferson Chemical Co., Inc., New York 

kKeriucky Color & Chemical Co., Louis- 


ville 

“essier Chemical Co., Inc., Phila. 

aric - Color & Chemical Co., Inc., 
Hollyw 

Lithgow, James Co., Inc., Torrance, 
Calif. 

Merix Chemical Co., Chicago 

Morton-Withers Chemical Co., Greens- 
boro, N.C. ; 

Nopco Chemical Co., Harrison, N.J. 

Nova Chemical Corp., New York 

Nuodex Products Co., Inc., Elizabeth, 


N.]J. : 
Philadelphia Quartz Co., Phila. 
*Rohm & Haas Co., Phila. 
Rubba, Inc., New York : 
Sharples Chemicals, Inc., Phila. 
Synthetic Chemicals, Inc., Paterson, N.J. 
*Warwick Chemical Co., Div. Sun Chem- 
ical Corp., L.I.C., N.Y. . 
Weyerhaeuser Timber Co., Special Prod- 
ucts Div., Tacoma, Wash. 


EMULSIONS AND DISPERSIONS 


ror related editorial information 
see p. 26. 


Cellulose Base 
Protein Base 

Resin Base 
Acrylic Resins 
Alkyd Resins 
Allyl Resins 
Coumarone-Indene Resins 
Fluorocarbon Resins 
Furan Resins 
Melamine Resins 
Phenolic Resins 
Polyamide Resins 
Polyester Resins 
Resorcinol Resins 
Styrene Resins 
Vinyl Resins 
Isocyanate Resins 
Rubber Base 


OMOZEPASH ROMS p> 


home BO Corp., Forest Park, Ill. (G, 
wheryvia Corp. of America, Brooklyn (C, 
Adhesive Products Corp. New York (D, 


F.J,N,O,O 
Alkydol Labs. Inc., Cicero, Il. (O) 
American Latex Products Corp., Haw- 
thorne, N.J. (D, J, P) 
*American Polymer Co., Chemical Div., 
Borden Co., Peabody, Mass. (C, N, O) 
wR ems Corp., Peabody, Mass. 
Angier Products, Inc., Cambridge, Mass. 
)) 
Arabol Mfg. Co., New York (B, O, Q) 
*Archer-Daniels Midland Co., Minne- 


apolis (D, J, May 
Armitage, John L. & Co., Newark, N.J. 
D, L, N, O) 


> rong Cork Co., Lancaster, Pa. (O, 


*! es Advertiser. + Unverified listing. 


Axel ites Research Labs., New York 


(C, O) 

*Bakelite Co., Div. Union Carbide & Car- 
bon Corp., New York (N) 

*Barrett Div., Allied Chemical & Dye 
Corp., New York (J, L) 

Bensing Bros. & Deeney Sales Co., Phila. 


) 
Biggs, Carl H. Co., Los Angeles (H, L, N) 
“ae Rubber Co., Chester, Pa. 


Booty Resineers, Inc., Newark, Ohio (J, 


K, L) 

*Borden Co., The, Chemical Div., New 
York (B, C, J, K, M, N, O, —) 

*Borden Co., Chemical Div., Polyco 
ao ag Peabody, Mass. (C, N, O, Q) 

British Resin Pdts. Ltd., London (N, O) 

British Geon Ltd., London (O) 

*Cadillac Plastic Co., Detroit (C) 

Chemical Coatings & Eng. Co., Broomall, 
Pa. (K, Q) 

Chemical Development Corp., Danvers, 
Mass. (N 

*Chemical Products Corp., E. Provi- 
dence, R. I. (O) 

*Chemore Corp., New York (O) 

Clopay Corp., Cincinnati (D, O) 

Colton Chemical Co., The, Cleveland (O) 

*Cordo Chemical Corp., Norwalk, Conn. 


(O) 

Corn Products Sales Co., New York (B) 

= Chemical Co., Inc., L.1.C., N.Y. 
( 

Dennis Chemical Co., St. Louis (OQ) 

*Dewey & Almy Chemical Co., Cam- 
bridge, Mass. (O) 

— “apaaeaes Co., Midland, Mich. 
N, O 

*du Pont de Nemours, E. I. & Co., Wil- 
mington (G, O) 

*Durez Plastics & Chemicals, Inc., N. 
Tonawanda, N.Y. (J) 

Elastomer Chemical Corp., Newark (O) 

Eronel Industries, Hawthorne, Calif. (O) 

Federal Latex Corp., Brooklyn (F, O, Q) 

Firestone Plastics Co., Pottstown (O, Q) 

Flexible Products Co., Marietta (O, Q) 

Flintkote Co., New York (QO) 

General Latex & Chemical Corp., Cam- 
bridge (QO) 

*General Tire & Rubber Co., The, Chem- 
ical Div., Akron (Q) 

*General Tire & Rubber Co., The, Plas- 
tics Div., Akron (Q) 

George, P. D., St. Louis (D) 

*Goodrich, B. F. Chemical Co., Cleve- 
land (O, Q) 

*Goodrich, B. F. Co., Adhesives Div., 
Akron (O, QO) 

*Goodyear Tire & Rubber Co. Inc., 
Akron (O, Q) 

*Goodyear Tire & Rubber Co. Inc., 
Chemical Div., Akron (N, O, Q) 

Griffin Chemical Co., San Francisco (O) 

Hercules Powder Co., Wilmington (D) 

Hughes Glue Co., Detroit (B) 
*Imperial emical Industries, Ltd., 
Plastics Div., Hertfordshire, Eng. (O) 
*Interchemical Corp., Finishes Div., New 
York (C, O) 

*Kellogg, M. W. Co., Jersey City (G) 

*Koppers Co., Inc., Chemical Div., Pitts- 
burgh (M, N) 

Lithgow, James Co., Inc., Torrance, 
Calif. (B, C) 

*Marblette Corp., The, L.I.C., N.Y. (J) 

Midland Adhesive & Chemical Corp., 
Ferndale, Mich. (B, O, Q) 

Minnesota Mining & Mfg. Co., Detroit 
(C, F, O, Q) 

Mobay Chemical Co., St. Louis (L) 

Monite Waterproof Glue Co., Minne- 
apolis (O) 

*Monsanto Chemical Co., Plastics Div., 
Springfield, Mass. (N) 

Morton-Withers Chemical Co., Greens- 
boro, N.C. (L, P) 

Munray Products, Inc., Cleveland (O, Q) 

National Casein Co., Chicago (B, M, O) 


MATERIALS AND CHEMICALS 


National Starch Products Inc., Div. Na- 
tional Adhesives, New York (C, O) 

* Naugatuck Chemical, Div. U.S. Rubber 
Co., Naugatuck, Conn. (N, Q) 

Nopco Chemical Co., Harrison (C, N, O) 

Nova Chemical Corp., New York (Q) 

Ohio Sealer & Chemical Corp., Brook- 
ville (O) 

Paisley Products, Inc., New York (O) 

Parcloid Chemical Co., Midland Park, 
N.J. (O) 

= Chemical Corp., Clairton, 

a. 

*Plastics Engineering Co., Sheboygan (J) 

Polymer Chemical Co., Cincinnati (O, 0) 

Randolph Products Co., Carlstadt, N.J. 
(A, C, D, I) 

*Reichhold Chemicals, Inc., White 
Plains, N.Y. (D, O) 

——- — Inc., Chicago (A, B, 

Reynolds Chemical Products Co., Ann 
Arbor, Mich. (O) 

*Rohm & Haas Co., Phila. (C) 

Rubba Inc., New York (D, O, Q) 

*Rubber Corp. of America, Hicksville, 
N.Y. (O, Q) 

Schenectady Varnish Co., Inc., Sche- 
nectady (J, M) 

*Schwartz Chemical Co., Inc., L. I. C., 
N.Y. (O) 

Shawinigan Products Corp., New York 


Shawinigan Resins Corp., Springfield, 
Mass. (O) 

Slomons Laboratories Inc., L. I. C., N.Y. 
(C, N, O. Q) 

Snyder Chemical Corp., Bethel, Conn. (J) 

Spraylat Corp., New York (O, Q) 

Stein, Hall & Co. Inc., New York (O) 

*Synvar Corp., Wilmington (H, J, M, Q) 

Union Bay State Chemical Co., Inc., 
ew so (C, N, QO) 

Varcum Chemical Corp., Niagara Falls 


J) 
* Warwick Chemical Co., Div. Sun Chem- 
ical Corp., L. I. C., N.Y. (F) 
*Watson-Standard Co., Pittsburgh (O) 
Wharry, G. A. & Co., Inc., New York (D, 
I, J, L, N, O) 

Wilross Pdts. Co., Hawthorne, N.J. (A, C, 
D, E, F, 1, J, K, L, M, N, O, P, Q) 
*Xylos Rubber Co., Div. Firestone Tire & 

Rubber Co., Akron (B, Q) 


EXPANDED (FOAMED) PLASTICS 


For related editorial information 
see pp. 26, 434, 843. 


Cellulose Base 

Composite Structures (Honeycomb, 
Etc.) 

Rubber Base 

Urea Resin 

Phenolic Resin 

Styrene Resin 

Vinyl Resin 

Isocyanate Resin 


HOAMSO wp 


—_— Collo Corp., Ridgefield, N.]. 
H 


American Latex Products Corp., Haw- 
thorne, Calif. (C, H) 

Atlas Mineral Products Co., The, Mertz- 
town, Pa. (H) 

Axel Plastics Research Labs., New York 
(C, F, G, H) 

*Bakelite Co., Div. Union Carbide & 
Carbon Corp., New York (E) 

Bolta Products, Div. General Tire & 
Rubber Co., Lawrence, Mass. (G) 

*California Reinforced Plastics, Oakland 


B) 
*Chemical Products Corp., E. Provi- 
dence, R.I. (G) 
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MATERIALS AND CHEMICALS 


Clopay Corp., Cincinnati (C, H) 
Colton Chemical Co., Cleveland (D, E) 
*Cordo Chemical Co., Norwalk, Conn. 


(G) 
on Chemical Industries, Brooklyn (G, 


Dennis Chemical Co., St. Louis (G) 

Douglas Aircraft Co., Santa Monica (B) 

*Dow Chemical Co., Midland, Mich. (F) 

Dura Flex Co., Santa Monica, Calif. (A, 
C, G, H) 

Elastomer Chemical Corp., Newark (G) 

Emerson & Cuming, Inc., Canton (F, H) 

Fiberfil Corp., Warsaw, Ind. (A, F) 

Firestone Plastics Co., Pottstown (GC) 

Flexible Products Co., Marietta, Ga. (G) 

Flexifoam Products Mfg. Co., Inc., New 
York (H) 

Foam King, Inc., Bronx (G) 

*Foam Products Co., Marblehead, Mass. 
(H) 

*General Electric Co., Chemical Div., 
Pittsfield, Mass. (E) 

*General Tire & Rubber Co., Plastics 
Div., Akron (G, H) 

*Goodrich, B. F. Chemical Co., Cleve- 
land (C, G, H) 

*Goodyear Tire & Rubber Co., Chem. 
Div., Akron (C, G, H) 

Great American Industries, Inc., Rubatex 
Div., Bedford, Va. (C, G) 

*Hexcel Products Co., Oakland, Calif. 
(B) 

*Honeycomb Structures Co., Honey- 
comb Co. of America, Los Angeles (B) 

*Interchemical Corp., Finishes Div., 
New York (G) 

*International Balsa Corp., Jersey City, 
N.J. (B) 
Lebec Chemical Corp., Paramount, Calif., 

(E) 
*Marblette Corp., L. I. C., N.Y. (E) 
Minnesota Mining & Mfg. Co., Detroit 
(C, G, H) 
Mobay Chemical Co., St. Louis (H) 
*Mono-Sol Corp., Gary, Ind. (G) 
Munray Products, Inc., Cleveland (G) 
Nopco Chemical Co., Harrison, N.J. (H) 
Nova Chemical Corp., New York (F) 
Ohio Sealer & Chemical Corp., Brook- 
ville (G, H) 
Poly Resins, Sun Valley, Calif. (E) 
*Reslac Chemicals, Inc., Chicago (G) 
*Rezolin, Inc., Los Angeles (E) 
*Richardson Co., Melrose Park, Ill. (F) 
— Molded Products Ltd., Toronto 


G) 
*Rubber & Asbestos Corp., Bloomfield, 
N.J. (H) 
*Schwab Plastics Corp., Detroit (F) 
Shore Line Industries, Clinton, Mass. (A) 
Strux Corp., Lindenhurst, N.Y. (A) 
*United States Rubber Co., Mishawaka, 
Ind. (G) 
*Watson-Standard Co., Pittsburgh (GC) 


EXTENDERS 


Adhesive Products Corp., New York 

Flintkote Co., The, New York 

Huber, J. M. Corp., New York 

Johns-Manville, New York 

Pluess-Staufer, New York 

Weyerhaeuser Timber Co., Special Prod- 
ucts Div., Tacoma, Wash. 

Whittaker, Clark & Daniels, Inc., New 
York 

*xWitco Chemical Co., New York 


FABRICS 


(For Laminating) 


For related editorial information 


see pp. 26, 362, 866. 


A. Cotton 
B. Glass Cloth & Mat 





Hr Indicates Advertiser. } Unverified listing. 


Nylon 

Plastic 

Rayon 

Dacron Blanket 


mmoOO 


Atlas Asbestos Co., N. Wales, Pa. (B) 

*Bigelow Fiber Glass Products, Div., 
Bigelow-Sanford Carpet Co., Inc., New 
York (B, E) 

Blossom Mfg. Co., New York (C, D) 

Bolta Products, Div., General Tire & 
Rubber Co., Lawrence, Mass. (D) 

Bortman Plastics Co., Boston (A, B, C, D) 

Cheney Bros. “Textiglass,” New York (B, 
C, D, E) 

*Coast Mfg. & Supply Co., Livermore, 
Calif. (B) 

*Cordo Chemical Co., Norwalk (B) 

*Duofold Inc., Mohawk, N.Y. (B) 

Elm Coated Fabrics Co., New York (D) 

*Fabricon Products, River Rouge (B) 

*Ferro Corp., Fiber Glass Div., Nash- 
ville, Tenn. (B) 

Firestone Plastics Co., Pottstown, (D) 

— Fabrics, Inc., New York (A, B, 


*General Tire & Rubber Co., Plastics 
Div., Akron (D) 

*Glass Yarns & Deeside Fabrics, Lon- 
don, Eng. (B) 

Harte & Co., Inc., New York (D) 

—_ Goldsmith & Co., Inc., New York 

*L. O. F. Glass Fibers Co., Toledo (B) 

Lane, J. H. & Co. New York (A) 

Marmyte Co., Mundelein, Ill. (B) 

Microcell Ltd., London (B) 

Narmco Resins & Coatings Co., Costa 
Mesa, Calif. (B) 

Ott, Joseph M. P. Mfg. Co., Pawtucket, 
R.I. (B, C, E) 

*Owens-Corning Fiberglas Corp., New 
York (B) 

*Pittsburgh Plate Glass Co., Fiber Glass 
Div., Pittsburgh (B) 

Schwebel, J. P. & Co., Inc., New York (B) 

Spartan Industrial Corp., New York (D) 

Stevens, J. P. & Co., Inc., New York (A, 
B, C, B) 

Texas Glass Fiber Corp., Grandview, 
Texas (B) 

Thalco, Los Angeles (B) 

*Troy Blanket Mills, New York (F) 

Turner Halsey Co., New York (A) 

United Merchants Industrial Fabrics, 
New York (A, B, C, D, E) 

United States Glass Fiber Co., Man- 
chester, Conn. (B) 

Visking Corp., The, Chicago (A, C, E) 

Weber, J. Mfg. Corp., The, New York (B) 

Weiner, Martin Co., New York (C) 

*Wellington Sears Co., Inc., New York 
(A, C29. 35 


FABRICS, WOVEN 
(Plastic) 


American Rattan & Reed Mfg., Brooklyn 

Bolta Products, Div. General Tire & 
Rubber Co., Lawrence, Mass. 

Lumite Div., Chicopee Mills, New York 

Microcell Ltd., London, Eng. 

Ott, Joseph M. P. Mfg. Co., Inc., Paw- 
tucket, R.I. 

Reeves Brothers, Inc., New York 

Weiner, Martin Co., New York 

*Wellington Sears Co., Inc., New York 


FIBERS AND FILAMENTS 
SYNTHETIC 
(Monofilaments) 


For related editorial information 
see Fibers Chart, p. 856. 


Bolta Products, Div. General Tire & 
Rubber Co., Lawrence, Mass. 
Canadian Industries Ltd., Montreal 





*Carbide & Carbon Chemicals Co,, pjy 

na Carbide & Carbon Corp., New 
or 

— Brothers, Inc... Wa ynesboro 


a. 
*du Pont de Nemours, E. I. & Co., Ine,, 
Wilmington 
Firestone Plastics Co., Pottstown, Pa, 
*General Tire & Rubber Co., Plastics 
Div., Akron 
*L. O. F. Glass Fibers Co., Toledo 
National Plastic Products Co., Odenton, 


Md. 
Ott, Joseph M. P. Mfg. Co., Inc., Paw. 
tucket, R.I. san 
*Process Development Co., Inc., Toledo 
Rayon Processing Co. of R. I., The, Paw. 
tucket 
Reeves Brothers, Inc., New York 
Toepfer, Alfred C., Inc., New York 


FIBER, VULCANIZED 
(Sheets, Rods, Tubes, etc.) 


For related editorial information 
see p. 26. 
*Continental-Diamond Fibre Div. of the 
Budd Co., Inc., Newark, Del. 
Franklin Fibre-Lamitex Corp., Wilming- 


ton 
Murray Plastics Co., Poughkeepsie, N.Y. 
*National Vulcanized Fibre Co., Inc., 
Wilmington 
*Rogers Corp., Rogers, Conn. 
—_ ding Fibre Co., Inc., Tonawanda, 
a 
Taylor Fibre Co., Norristown, Pa. 
Technical Ply-woods, Chicago 
Wilmington Fibre Specialty Co., New 
Castle, Del. 


FIBROUS PLASTICS 
(Pulp and Sisal) 


Fiberfil Corp., Warsaw, Ind. 

International Textile Co., Chicago 

Murray Plastics Co., Poughkeepsie, N.Y. 

*Rogers Corp., Rogers, Conn. 

Weyerhaeuser Timber Co., Special Prod- 
ucts Div., Tacoma, Wash. 


FILLERS 


For related editorial information 
see p. 266. 


Alpha Cellulose 

Carbon 

Chalk 

Coconut Shell Flour 

Cord 

Cotton Flock 

Cottonseed Hulls 

Fabric (Macerated or Chopped) 

Glass Fiber & Fabric 

Metallic 

Mineral (Asbestos, Mica, Silica, 
Etc.) 

he Sisal 

M. Walnut Shell Flour 

N. Woodflour 

0. Miscellaneous 

AA. Cob Flour 

BB. Dacron Blanket 


Acme Color Co., Flushing, N.Y. (4) 
Agrashell, Inc., Los Angeles (M) 
— Collo Corp., Ridgefield, N.): 


Atlas Asbestos Co., N. Wales, Pa. (J, K) 
Binney & Smith, Inc., New York (3) 
*Brown Co., Boston (A) 
Burgess Pigment Co., Paterson (K) _ 
*Cabot, Godfrey L., Inc., Boston (4) 
Cheney Brothers, New York (1) 
*Claremont Waste Mfg. Co., Claremont, 
N.H. (F, H. 1) 

*Coast Mfg. & Supply Co., Liv«rmore, 
Calif. (I) J 
*Columbia - Southern Chemical Corp. 

Pittsburgh (K) 


ASM ROmM ORD 


906 Complete addresses of companies listed appear on pp. 980-1002. 
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Cor» ition Materials Co., Inc., New 
j F, H, M, N) 
Con + Lumber & Land Co., The, Laona, 


(N) 
Cro. ° Flock Co., Inc., Minster, Ohio (A, 


p, ©, F,H, L,M,N,O 
Danverg Chemical Co., Wallingford, 
( l (A, F, H, L, O) 


xD. cond Alkali Co., Cleveland (K) 

Dogcett, Stanley Ine., New York (B, C, K) 

Eac'e-Picher Co., Cincinnati (K) 

*xFerro Corp., Cleveland (I) 

&Fronklin Mineral Pdts. Co., Inc., Frank- 
lin, N.C. (K) 

General Fibre Co., Inc., Walpole, Mass. 
(E, F, H,O) 

*Glass Yarns & Deeside Fabrics Ltd., 
London, Eng. (H, I) 

*Havden Mica Co., Wilmington, Mass. 


(K 
Hercules Powder Co., Wilmington (A) 
*Hommel, O. Co., The, Pittsburgh (J, O) 
Huber, J. M. Corp., New York (B, K) 
Innis, Speiden & Co., Inc., New York (K) 
International Filler Corp., N. Tonawanda, 
N.Y. (F, N) 
International Textile Co., Chicago (E, F, 
H, ki 
Johns-Manville, New York (K) 
Keyes Fibre Sales Co., New York (O) 
Landers-Segal Color Co., Brooklyn (B, 
C, K) 
*L. O. F. Glass Fibers Co., Toledo (I) 
Long-Bell Lumber Co., Longview, Wash. 


(N) 

Microcell Ltd., London, Eng. (H, I) 

Miller, Frank & Sons, Chicago (N) 

Minerals & Chemicals Corp. of America, 
Metuchen, N. J. (K) 

*Modigliani Glass Fibers, New York (1) 

Mundane Co., The, New York (F, H) 

*Mycalex Corp. of America, Clifton, N.J. 
(K) 

*Owens-Corning Fiberglas Corp., New 
York (I) 

*Pittsburgh Plate Glass Co., Fiber Glass 
Div., Pittsburgh (1) 

Pluess-Staufer, New York (C) 

*Powhatan Mining Co., Baltimore (K) 

Quaker Oats Co., The, Chicago (AA) 

Rayon Processing Co. of R. I., Inc., Paw- 
tucket (F, H, J) 

Sirotta, Bernard, Brooklyn (D, M, N, O) 

Smith Chemical & Color Co., Inc., 
Brooklyn (C, K) 

Stevens, J. P. & Co., Inc., New York (I) 

Tennessee Products & Chemical Corp., 
Nashville (K) 

Thaleo, Los Angeles (I) 

*Troy Blanket Mills, New York (BB) 

United Carbon Co., Inc., Charleston (B) 

*U. S. Gypsum Co., Chicago (O) 

Wagner, Charles A. Co., Phila. (C, K) 

Weyerhaeuser Timber Co., Special Prod- 
ucts Div., Tacoma, Wash. (N, O) 

Wharry, G. A. & Co., New York (C, N) 

Whittaker, Clark & Daniels, Inc., New 
York (C, K) 

7 —_ Products Co., Norway, 

e. (1 

Wilson Carbon Co., Inc., New York (B) 

Wood Flour, Inc., Winchester, N.H. (N) 

—a anaes Corp., Wyandotte, 

ich. (K 


FILM, PLASTIC 
(Sheeting and Rolls) 


e also Vinyl Film, Sheeting and 
Coated Fabric Manufacturers) 


a 


releated editorial information see 
Films Chart, p. 862 also p. 404. 


\. Cellophane 


lose 


(Regenerated Cellu- 


* tes Advertiser. } Unverified listing. 


Cellulose Acetate 

Cellulose Acetate Butyrate 

Cellulose Nitrate 

Cellulose Propionate 

Ethyl Cellulose 

Fluorocarbons 

Nylon (Polyamide) 

Polyethylene (Polythene) 

Polystyrene 

Polyvinyl Acetate 

Polyvinyl Alcohol 

Polyvinyl Butyral 

Polyvinyl Chloride 

Polyvinyl Chloride Acetate 

Polyvinyl Chloride-V inylidene 
Chloride 

Polyvinylidene Chloride 

Sodium Carboxymethyl Cellulose 


PO NOZEDASrmOmMooe 


Allied Resinous Products, Inc., Conneaut, 
Ohio (1) 

*American Agile Corp., Maple Heights, 
Ohio (I, N) 

American Products Mfg. Co., Inc., New 
Orleans (B, F) 

American Pyroxylin Corp., Kearny, N.J. 
(B, D) 

American Viscose Corp., Sylvania Div., 
Phila. (A) 

Associated Rubber & Plastic Corp., New 
York (K, N, O, P, Q) 

Atlas Mineral Products Co., The, Mertz- 
town, Pa. (I, N) 

*Bakelite Co., Div. Union Carbide & 
Carbon Corp., New York (N, O) 

Blossom Mfg. Co., New York (H, I, J, K) 

Blum, Paul Co., Buffalo, N.Y. (D) 

Bolta Products, Div. General Tire & Rub- 
ber Co., Lawrence, Mass (N, O) 

Bortman Plastics Co., Boston (G, H, N) 

*Cadillac Plastic Co., Detroit (J) 

*Campco Div., Chicago Molded Prod- 
ucts Corp., Chicago (F) 

nar on General-Tower Ltd., Galt (N, 


*Celanese Corp. of America, Plastics 
Div., New York (B, I) 

Celutone Co., New York (B, C, D, I, K, 
N, O) 

Chester Packaging Products 
Yonkers, N.Y. (I) 

Clopay Corp., Cincinnati (J, N, O) 

Colton Chemical Co., The, Cleveland (K, 


L, M) 

Columbus Coated Fabrics Corp., Colum- 
bus, Ohio (N) 

*Commercial Plastics & Supply Corp., 
New York (B, H, J) 

*Contour Extrusion Co., Mamaroneck, 
N.Y. (I) 

*Davis, Joseph Plastics Co., Arlington, 
N.J. (B, C, D, F, I, J) 

*Dow Chemical Co., The, Midland, 
Mich. (F, J, P, Q) 

*du Pont de Nemours, E. I. & Co., Inc., 
Wilmington (A, B, I, M) 

Durethene Corp., Chicago (I) 

*Eastman Kodak Co., Cellulose Products 
Sales Div., Rochester (B, C) 

Elm Coated Fabrics Co., New York (N) 

Extruders, Inc., Hawthorne, Calif. (1) 

Filmwood Corp., Merchantville, N.J. (D) 

Firestone Plastics Co., Pottstown (I, N) 

Frank, J. P. & Co., Inc., New York (I) 

Garlock Packing Co., Palmyra, N.Y. (G) 

Garrison Co., The, Kenilworth, N.J. (H, I) 

*General Dyestuff Corp., Antara Chemi- 
cal Div., New York (R) 

*General Electric Co., Chemical Div., 
Pittsfield, Mass. (I) 

*General Plastics Corp., Marion, Ind. 
(B, C, J) 

*General Tire & Rubber Co., Plastics 
Div., Akron (N) 

*Gering Products, Kenilworth, N.J. (J, N) 

Glassoloid Corp. of America, Clifton, 
N. J. (B, O) 

Goodall-Sandford, Inc., Reading, Pa. (N) 


Corp., 


MATERIALS AND CHEMICALS 


*Goodyear Tire & Rubber Co., Inc., The, 
Akron (N) 

Gordon-Lacey Chemical Products Co., 
Inc., Maspeth, N.Y. (N, O, P, Q) 

*H & R Industries, Nazareth, Pa. (H, I) 

Harte & Co., Inc., New York (I, N) 

Irvington Varnish & Insulator Co., Div., 
Minnesota Mining & Mfg. Co., Irving- 
ton, N.J. (1, O) 

— Packaging Service, Easton, Pa. 

) 

Lus-Trus Corp., Ypsilanti, Mich. (J) 

Minnesota Mining & Mfg. Co., Detroit 
(N, O, P, Q) 

= Adhesives Corp., New York (L, 


*Mono-Sol Corp., Gary, Ind. (L, O) 

*Monsanto Chemical Co., Plastics Div., 
Springfield, Mass. (B, D, M, N 

Munray Products, Inc., Cleveland (N) 

National Plastic Products Co., The, Oden- 
ton, Md. (B, J) 

Natvar Corp., Woodbridge, N.J. (J) 

*Nixon Nitration Works, Nixon, N.J. (B, 
C, D, F, K, N) 

Olin Film Div., New York (A, I) 

Pan Laminates Inc., New York (N) 

Pantasote Co., New York (I, N, O) 

Plastex Process Co., Maywood, Calif. (H) 

*Plax Corp., W. Hartford, Conn. (I, J) 

Plicose Mfg. Corp., Brooklyn (I) 

Polymer Corp. of Pa., Reading (G, H) 

— United, Inc., New York (G, 


Presto Plastic Products Co., Inc., New 
York (N) 

Ralston, W. Co., Synthetics Div., New 
York (1) 

Rand Rubber Co., Brooklyn (L, P, Q) 

Reeves Brothers, Inc., New York (J) 

Reliance Plastic & Chemical Corp., Pat- 
erson, N.J. (J) 

Resistoflex Corp., Belleville, N.J. (G, L) 

Respro Inc., Cranston, R.I. (N, O, P) 

+Reynolds Metals Co., Richmond (L, N) 

Ross & Roberts, Div. Pollak Industrial 
Corp., Stratford, Conn. (I, N) 

*Rubber Corp. of America, Hicksville, 
N.Y. (N, O, P) 

*Scranton Plastic Laminating Corp., 
Scranton (B, C, I, N, O) 

Shore Line Industries, Inc., Clinton, 
Mass. (1) 

Spartan Industrial Corp., New York (N) 

*Sun Chemical Corp., Electro-Technical 
Products Div., Nutley, N.J. (1) 

Technical Tape Corp., Morris Heights, 
N.J. (I) 

*Tupper Corp., Woonsocket, R.I. (F) 

Thermoplastic Fabrics Corp., New York 


(N, Q) ‘ 
*United States Gasket Co., Camden, N.]J. 
(G, I) 


*United States Rubber Co., Mishawaka, 
Ind. (N, O) 

Visking Corp., Chicago (A, G, I, N, P) 

*Yardley Plastics Co., Columbus, Ohio 
(a. CG, #, fm) 


FOAMED PLASTICS 


(See Expanded Plastics) 


GLASS, FIBROUS 
FOR REINFORCEMENT 


For releated editorial information see 
Laminates Chart , p. 866 and the Low 
Pressure Resins Chart, p. 870; also p. 362. 


A. Manufacturers 
B. Weavers 
C. Impregnators and Coaters 


Atlas Asbestos Co., N. Wales, Pa. (B) 

*xBigelow Fiber Glass Products, Div. of 
Bigelow-Sanford Carpet Co., Inc., New 
York (A. B) 
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MATERIALS AND CHEMICALS 


Bortman Plastics Co., Boston (C) 

Chemical Coatings & Eng. Co., Broomall, 
Pa. (C) 

Cheney Bros. “Textiglass,” New York (B) 

*Coast Mfg. & Supply Co., Livermore, 
Calif. (B, C) 

+Columbia Woven Plastics, Inc., New 


York (B) 

*Cordo Chemical Co., Norwalk, Conn. 
(C) 

*Cordo Molding Products, Inc., New 
York (C) 


*Duofold Inc., Mohawk, N.Y. (B) 

*Fabricon Products, Inc., River Rouge, 
Mich. (C) 

*Ferro Corp., Fiber Glass Div., Nash- 
ville (A) 

Fiberfil Corp., Warsaw, Ind. (C) 

Flexfirm Products, El Monte, Calif. (B, 


C) 

*Flightex Fabrics, Inc., New York (B) 

Glass Fibers Inc., Toledo (A) 

*Glass Yarns & Deeside Fabrics, 
London, Eng. (A, B, C) 

a) Goldsmith & Co., Inc., New York 
(B 

International Textile Corp., Chicago (A) 

*L. O. F. Glass Fibers Co., Toledo (A) 

Marmyte Co., Mundelein, Ill. (A) 

Mica Insulator Co., Schenectady (C) 

Microcell Ltd., London, Eng. (A, B, C) 

Mobile Plastics Div., Carlisle Corp., 
Mobile, Ala. (C) 

*Modigliani Glass Fibers, Inc., New 
York (A) 

Ott, Joseph M. P. Mfg. Co., Pawtucket, 
R.I. (B) 

*Owens-Corning Fiberglas Corp., New 
York (A) 

Paper Products Development Corp., New 
York (C) 

*Pittsburgh Plate Glass Co., Fiber Glass 
Div., Pittsburgh (A) 

*Polyplastex United Inc., New York (C) 

*Process Development Co., Inc., Toledo, 
(A) 

Schwebel, J. P. & Co., New York (B) 

Stevens, J. P. & Co., Inc., New York (B) 

*Sun Chemical Corp., Electro-Technical 
Products Div., Nutley, N.J. (C) 

Texas Glass Fiber Corp., Grandview, 
Texas (A, C) 

Thalco, Los Angeles (B) 

United Merchants Industrial Fabrics, 
Div. of the Davis Mills Corp., New 
York (B) 

United States Glass Fiber Co., Man- 
chester, Conn. (A) 

*United States Polymeric Chemicals Inc., 
Stamford, Conn. (C) 

Weber, J. Mfg. Corp., The, New York (B) 


GLASS, RESIN LOADED 
FOR MOLDING 


For related editorial information see the 
Laminates Chart, p. 866 and the Low 
Pressure Resins Chart, p. 870; also p. 362. 


American Reinforced Plastics, Los An- 


geles 

*Cordo Molding Products, Inc., New 
York 

Fiberfil Corp., Warsaw, Ind. 

Flexfirm Products, El Monte, Calif. 

*General Tire & Rubber, Plastics Div., 
Akron 

*Glass Yarns & Deeside Fabrics, London, 
Eng. 

*L. O. F. Glass Fibers Co., Toledo 

*Loven Chemical of California, Newhall 

Microcell Ltd., London, Eng. 

Mobile Plastics Div., Carlisle Corp., 
Mobile, Ala. 

Narmco Resins & Coatings Co., Costa 
Mesa, Calif. 


¥*% Indicates Advertiser. i Unverified listing. 


*Sun Chemical Corp., Electro-Technical 
Products Div., Nutley, N.J. 

Texas Glass Fiber Corp., Grandview, 
Texas 

Thermaflow Chemical Corp., Tunkhan- 
nock, Pa. 

Uniparr, Inc., Palo Alto, Calif. 


LAMINATES 


(See also Laminators and Reinforced 
Plastics) 


For related editorial information see the 
Laminates Chart, p. 866 and the Low 
Pressure Resins Chart, p. 870; also p. 362. 


Siete Agile Corp., Maple Heights, 

Ohio 

American Hard Rubber Co., New York 

Atlas Mineral. Products Co., The, Mertz- 
town, Pa. 

+Bassons Industries Corp., New York 

Biggs, Carl H. Co., Los Angeles 

Bolta Products, Div. General Tire & 
Rubber Co., Lawrence, Mass. 

Bortman Plastics Co., Boston 

Buckstaff Co., The, Oshkosh, Wis. 

Capac Industries, Inc., Capac, Mich. 

Consoweld Corp., Wisconsin Rapids 

Continental Can Co., Conolite Div., Wil- 
mington 

*Continental-Diamond-Fibre Div. of the 
Budd Co., Inc., Newark, Del. 

Daystrom Furniture Div., Olean, N.Y. 

*Decar Plastic Corp., Middleton, Wis. 

Dreyfus, L. A. Co., So. Plainfield, N.J. 

Emerson & Cuming, Inc., Canton, Ohio 

Fabra-Seal Corp., New York 

Farley & Loetscher Mfg. Co., Dubuque, 
Iowa 

Fiberesin Plastics Co., Oconomowoc, 
Wis. 

Filmwood Corp., Merchantville, N.J. 

Formica Co., The, Cincinnati 

Franklin Fibre-Lamitex Corp., Wilming- 


ton 
Garlock Packing Co., The, Palmyra, N.Y. 
*General Electric Co., Chemical Div., 
Pittsfield, Mass. 
George, P. D., St. Louis 
Gill Corp., M. C., El Monte, Calif. 
Glassoloid Corp. of America, Clifton 
Glastic Corp., Cleveland 
*H & R Industries, Nazareth, Pa. 
Haskelite Mfg. Corp., Grand Rapids 
Homalite Corp., Wilmington 
*Honeycomb- Structures Co.,  Inc., 
Honeycomb Co. of America, Los An- 


geles 

Johns-Manville, New York 

Kaykor Industries, Inc., Div. Kaye-Tex 
Mfg. Corp., Yardville, N.J. 

Leathertone Inc., Boston 

Lewis, J. P. Co., The, Beaver Falls, N.Y. 

Lithgow, James Co., Inc., Torrance, 
Calif. 

Masonite Corp., Chicago 

Mica Insulator Co., Schenectady 

Microcell Ltd., London, Eng. 

Murray Plastics Co., Poughkee sie 

National Plastic Products Co., The, Oden- 
ton, Md. 

*National Vulcanized Fibre Co., Inc., 
Wilmington 

Northern Plastics Corp., La Crosse, Wis. 

-—. Sealer & Chemical Corp., Brook- 

e 

Palmer-Scott & Co., Inc., New Bedford, 
Mass. 

Pan Laminates, Inc., New York 

*Parkwood Laminates, Inc., Wakefield, 
R.I. 

Pioneer Plastics Corp., Salem, Mass. 

Poly Resins, Sun Valley, Calif. 

*Polyplastex United Inc., New York 

Ralston, W. Co., Synthetics Div., New 
York 

Reiss Associates, Inc., Newton, Mass. 





Resistoflex Corp., Belleville, N |. 
*Richardson Co., The, Melrose Park, jj 
Sonn. Products, Inec., kK; nsington, 
Russell Reinforced Plastics Corp. |; 
denhurst, N.Y. = 
St. Regis Paper Co., Panelyte Diy., Ney 
ideas il 
anton astic Laminati 
Scranton, Pa. 7 2. 
rns Fibre Co., Inc., Tonawanda, 
*xSynthane Corp., Oaks, Pa. 
Taylor Fibre Co., Norristown, Pa. 
bb ba Pros New Orleans 
estinghouse ectric Corp., Mi 
Div., Trafford, Pa. yas a 
Woodall Industries, Inc., Detroit 


LAMINATES FOR 
POSTFORMING 


For related editorial information see the 
Laminates Chart, p. 866 and the Low 
Pressure Resins Chart, p. 870; also p. 362, 


*Acryvin Corp. of America, Brooklyn 

*American Agile Corp., Maple Heights, 
Ohio 

American Hard Rubber Co., New York 

Bolta Products, Div. General Tire & 
Rubber Co., Lawrence, Mass. 

Consoweld Corp., Wisconsin Rapids 

Continental Can Co., Inc., Conolite Diy., 
Wilmington 

*Continental-Diamond-Fibre Div. of the 
Budd Co., Inc., Newark, Del. 

*Decar Plastic Corp., Middleton, Wis. 

Farley & Loetscher Mfg. Co., Dubuque, 
lowa 

Formica Co., The, Cincinnati 

Franklin Fibre-Lamitex Corp., Wilming- 
ton 

*General Electric Co., Chemical Div., 
Pittsfield, Mass. 

Glassoloid Corp. of America, Brooklyn 

*H & R Industries, Nazareth, Pa. 

Kaykor Industries, Inc., Div. Kaye-Tex 
Mfg. Corp., Yardville, N.J. 

Leathertone Inc., Boston 

Mica Insulator Co., Schenectady, N.Y. 

Murray Plastics Co., Poughkeepsie, N.Y. 

National Plastic Products Co., The, Oden- 
ton, Md. 

*National Vulcanized Fibre Co., Inc., 
Wilmington 

Pan Laminates, Inc., New York 

*Parkwood Laminates, Inc., Wakefield, 
Mass. 

Pioneer Plastics Corp., Salem, Mass. 

*Polyplastex United Inc., New York 

Reiss Associates, Newton, Mass. 

*Richardson Co., Melrose Park, Ill. 

Russell Reinforced Plastics Corp., Lia- 

denhurst, N.Y. 

sat ey Paper Co., Panelyte Div., New 
or 

*Scranton Plastic Laminating Corp. 
Scranton, Pa. 

Spaulding Fibre Co., Tonawanda, N.Y. 

*Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Electric Corp., Micarta 
Div., Trafford, Pa. 


LATEX, RESIN 
(Water Emulsions) 


American Latex Products Corp., Haw- 
thorne, Calif. 

Adhesive Products Corp., New Yor: 

American Resinous Chemicals Corp., Pea- 
body, Mass. 

Angier Products, Inc., Cambridge, Mass. 

Arabol Mfg. Co., New York 

*Bakelite Co., Div. Union Carbide & 
Carbon Corp., New York ; 

*Borden Co., Chemical Div., Ne York 


908 Complete addresses of companies listed appear on pp. 980-1002. - 
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Co., Chemical Div., Polyco 


*Bo 
Dp.» Peabody, Mass. 
Britis: Resin Products Ltd., London 
Ei 
i. Chemical Co., The, Cleveland 
com. oil Chemical Co., Inc., L. 1. C., 
N 


*Dewey & Almy Chemical Co., Cam- 
bridge, Mass. 

*Dow Chemical Co., Midland, Mich. 

Fede: Latex Corp., Brooklyn. 

Fire: one Plastics Co., Pottstown, Pa. 

Flexi) le Products Co., Marietta, Ga. 

Flintkote Co., New York 

Fuller. H. B. Co., St. Paul, Minn. 

Georze, P. D., St. Louis 

*Goodrich, B. F. Chemical Co., Cleve- 


and 

ideotsial Tire & Rubber Co., Inc., 
Akron 

Griffin Chemical Co., San Francisco 

Hughes Glue Co., Detroit E 

Lawrence Adhesive & Chemical Co., 
Lawrence, Mass. , 

Monsanto Chemical Co., Plastics Div., 
Springfield, Mass. 

National Adhesives, Div. National Starch 
Products Inc., New York 

Nopco Chemical Co., Harrison, N.J. 

Polymer Chemical Co., Cincinnati 

*Reichhold Chemicals, Inc., 
Plains, N.Y. 

Rubba Inc., New York 

Slomons Laboratories Inc., L. I. C., N.Y. 

Spraylat Corp., New York 

Union Bay State Chemical Co., Inc., 
Cambridge, Mass. 

Wilross Products Co., Hawthorne, N.J. 


White 


LUMINESCENT PLASTICS 


*American Molding Powder & Chemical 
Corp., Brooklyn 

*Bamberger, A. Corp., Brooklyn 

*Cadillac Plastic Co., Detroit 

*Davis, Joseph Plastics Co., Arlington, 
N 


*Luminous Resins, Inc., Chicago 
Styrene Products Ltd., London, Eng. 


MOLDING AND LAMINATING 
BOARDS AND BLANKS 


For related editorial information see the 
Laminates Chart, p. 866 and the Low 
Pressure Resins Chart, p. 870; also p. 362. 


*Bamberger, A. Corp., Brooklyn 

Bolta Products, Div. General Tire & 
Rubber Co., Lawrence, Mass. 

Buckstaff Co., The, Oshkosh, Wis. 

Calresin Corp., Los Angeles 

Capac Industries Inc., Capac, Mich. 

— Joseph Plastics Co., Arlington, 


Daystrom Furniture Div., Olean, N.Y. 

*Fiberite Corp., Winona, Minn. 

Formica Co., The, Cincinnati 

Melamine Plastics Inc., Winona, Minn. 

Mica Insulator Co., Schenectady 

Microcell Ltd., London, Eng. 

Reiss Associates, New York 

Resistoflex Corp., Bellville, N.J. 

*Richardson Co., Melrose Park, Iil. 

*Rogers Corp., Rogers, Conn. 

W estinghouse Electric Corp., Micarta 
Div., Trafford, Pa. 


MOLDING COMPOUNDS, 
MANUFACTURERS OF 


For related editorial information see 
the Plastics Properties Chart; also p. 26. 
A. Acrylate and Methacrylate 
B. Alkyd 


® In s Advertiser. ¢ Unverified listing. 


Cellulose Acetate 

Cellulose Acetate Butyrate 

Cellulese Propionate 

Cold Molded 

Ethyl Cellulose 

Fluorocarbons (Halogenated 
Ethylenes) . 


Furan 

Melamine-F ormaldehyde 
Nylon (Polyamide) 
Phenolic 


- Polyethylene (Polythene) 
Shellac 


Omron 


Styrene 

Styrene Copolymers 
Urea-Formaldehyde 
Vinyl Acetal 

Vinyl Acetate 

Vinyl Alcohol 

Vinyl Chloride 

. Vinyl Chloride Acetate 
. Vinyl Chloride-Vinylidene Chlo- 
ride 

. Vinyl Formal 

. Vinylidene Chloride 


MM d<cnYRONOZErASS 


*Acryvin Corp. of America, Brooklyn (A) 

*American Agile Corp., Maple Heights, 
Ohio (M, U) 

*American Cyanamid Co., Plastics & 
Resins Div., New York (J, Q) 

*American Molding Powder & Chemical 
Corp., Brooklyn (C, G, K, O, P, U, V) 

American Monomer Corp., Leominster 
(A, O, S, T) 

American Reinforced Plastics, Los An- 
geles (L) 

Armstrong Cork Co., Lancaster, Pa. (U) 

Atlas Mineral Products Co., Mertztown, 
Pa. (P, U) 

*xAuburn Button Works, Inc., Auburn, 
N.Y. (U) 

*Bakelite Co., Div. Union Carbide & 
Carbon Corp., New York (H, L, M, O, 
P.: G ¥) 

*Bamberger, A. Corp., Brooklyn (A, C, 
D, G, K, M, O,; P, U, V) 

Bamberger, Claude P. Inc., Brooklyn (C) 

*Barrett Div., Allied Chemical & Dye 
Corp., New York (B, J, K, Q) 

Biggs Carl H. Co., Los Angeles (I, O, S, 


Blum, Paul ~ Buffalo (A, C, D, G, H, 
> > U, 

Bolta Products, Div. General Tire & 
Rubber Corp., Lawrence, Mass. (U) 
*Borden Co., The, Chemical Div., New 

York (L) 
*Borden Co., The, Chemical Div., Polyco 
Dept., Peabody, Mass. (S) 
British Geon Ltd., London (U, V, W) 
— rg Products Ltd., London (C, 
J, L, 
Calresin Corp., Los Angeles (U) 
Canadian Industries, Ltd., Montreal (M) 
*Cary Chemicals, Inc., Paterson, N.J. 


(U) 

*Catalin Corp. of America, New York (O) 

*Celanese Corp. of America, Plastic Div., 
New York (C) 

Century Products Co., Detroit (C, D, G, 
O, S, W, Y) 

*Chemical Products Corp., E. Provi- 
dence, R.I. (U, V) 

*Chemore Corp., New York (U) 

Colton Chemical Co., The, Cleveland 
(S, T, X) 

*Davis, Joseph Plastics Co., Arlington, 
N.J. (A, C, D, G, M, O, P) 

Dennis Chemical Co., St. Louis (U) 

Daystrom Furniture Div., Akron (J) 

Dewey & Almy Chemical Co., Cam- 
bridge, Mass. (P) 

*Dow Chemical Co., The, Midland, 
Mich. (G, M, O, P, U, W, Y) 

Dreyfus, L. A. Co., So. Plainfield, N.J. 
(M, O) 


MATERIALS AND CHEMICALS 


*xdu Pont de Nemours, E. I. & Co., Inc., 
Wilmington (A, H, K, M, T) 

Duke Plastics Corp., Brooklyn (A) 

Dura Flex Co., Santa Monica, Calif. (U) 

*Durez Plastics & Chemicals, Inc., No. 
Tonawanda, N.Y. (L) 

*Eastman Chemical Products, Inc., 
Kingsport, Tenn. (C, D, M) 

me yea Chemical Corp., Brooklyn (U, 


Farley & Loetscher Mfg. Co., Dubuque, 
Iowa (J, L) 

Fiberfil Corp., Warsaw, Ind. (A, C, D, G, 
H, K, M, O, P, U) 

*Fiberite Corp., Winona, Ind. (J, L) 

Firestone Plastics Co., Pottstown, Pa. (U) 

Flexfirm Products, E] Monte, Calif. (P) 

Flexible Products Co., Marietta, Ga. (U, 


V, W) 

*Garfield Mfg. Co., Garfield, N.J. (F) 

*General Electric Co., Chemical Div., 
Pittsfield, Mass. (L) 

*General Tire & Rubber Co., Chemical 
Div., Akron (U) 

*General Tire & Rubber Co., Plastics 
Div., Akron (U) 

George, P. D., St. Louis (B) 

*Gering Products, Inc., Kenilworth, N.J. 
(A, C, D, G, K, M, O, P, U, V, W) 

Glaskyd, Inc., Perrysburg, Ohio (B) 

*Goodrich, B. F. Chemical Co., Cleve- 
land (U, W) 

*Goodyear Tire & Rubber Co. Inc., 
Akron (P) 

*Goodyear Tire & Rubber Co., Inc., 
Chemical Div., Akron (P) 

Gordon Chemical Co., Wilmington (Q) 

Grant Chemical Co., Santa Barbara, 
Calif. (M, U) 

Hercules Powder Co., Wilmington, Del. 
(C, G) 

Heresite & Chemical Co., Manitowoc, 
Wis. (L) 

*Imperial Chemical Industries, Ltd., 
Plastics Div., Hertfordshire, Eng. (A, 
K, L, M, Q, U) 

*Interchemical Corp., Finishes Div., New 
York (B) 

International Textile Co., Chicago (J, L) 

Irvington Varnish & Insulator Co., Div., 
Minnesota Mining & Mfg. Co., Irving- 
ton, N.J. (I) 

*Kellogg, M. W. Co., The, Jersey City, 
N.J. (H) 

Keyes Fibre Sales Co., New York (L) 

*Koppers Co., Inc., Chemical Div., 
Pittsburgh (O) 

Kwik-Mold Plastic Corp., New York (F) 

enen Chemical of California, Newhall 


AS Corp., Gary (P) 

Melamine Plastics Inc., Winona, Minn. 

Mesa Plastics Co., Los Angeles (B) 

*Monsanto Chemical Co., Plastics Div., 
Springfield, Mass. (J, L, M, O, U) 

*Muehlstein, H. & Co., Inc., New York 
(A, C, D, G, M, O, P, U) 

er id Plastics Co., Poughkeepsie, N.Y. 


(L) 

*Naugatuck Chemical, Div. U. S. Rub- 
ber Co., Naugatuck, Conn. (P, U) 

Nova Chemical Corp., New York (K) 

tOnyx Oils & Resins, Inc., New York (B, 
L, P ,O, U, V) 

tOppenheimer Corp., Buffalo (A, C, D, 
G, K, M, O) 

Parsons & Whittemore, Inc., New York 


Pevhoes Chemical Corp., New York (C) 
*Peters Chemical Mfg. Co., Melrose 
Park, Ill. (A) 

*Plaskon, Barrett Div., Allied Chemical 
& Dye Corp., New York (B, J, Q) 
Plastic Materials, Inc., Westbury, N.Y. 

(C, D, M, O) 
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MATERIALS AND CHEMICALS 


Plastic Molding Powders, Inc., Brooklyn 
(C, D, O, V) 

*Pilastics Engineering Co., Sheboygan, 
Wis. (L) 

Polymer Corp. of Penna., The, Reading 


(K) 

Reilly Tar & Chemical Corp., Newark (L) 

Resin Industries, Santa Barbara, Calif. 
(U) 

Reynolds Chemical Products Co., Ann 
Arbor, Mich. (U) 

*Rogers Corp., Kogers, Conn. (L) 

*Rohm & Haas Co., Phila. (A) 

*Schwartz Chemical Co., Inc., L. I. C., 
N.Y. (U) 

Slomons Laboratories, Inc., New York (C) 

Snyder Chemical Corp., Bethel, Conn. 
(L) 

*Spencer Chemical Co., Kansas City (M) 

Styrene Products Ltd., London, Eng. (O, 
P 


) 
Sylvan Plastics Inc., New York (Q) 
*Synvar Corp., Wilmington (F, I, L) 
Thermaflow Chemical Corp., Tunkhan- 
nock, Pa. (B) 
Toepfer, Alfred C., Inc., New York (K) 
xUnitea States Gasket Co., Camden, N.J. 


(H, O, P) 
United States Stoneware Co., Akron (U, 
V) 


*Watertown Mfg. Co., Watertown, 
Conn. (L) 

*Watson-Standard Co., Pittsburgh (U, 
V, W) 

Westchester Plastics, Inc., Mamaroneck, 
N.Y. (A, M, O, P, V, X) 

Westinghouse Electric Corp., Micarta 
Div., Trafford, Pa. (L) 


~ MONOFILAMENTS 


(See Fibers and Filaments, Synthetic) 


MONOMERS 


For related editorial information 
see p. 26. 


. Acrylate and Methacrylate 

. Allyl 

Alpha Methyl Styrene 

. Butadiene 

Divinylbenzene 

Styrene 

Vinyl Acetate 

. Vinyl Carbazole 

Vinyl Chloride 

Vinyl Ethers 

Vinylidene Chloride 
L. Miscellaneous 

Aceto Chemical Co., Flushing, N.Y. (L) 

*Acryvin Corp. of America, Brooklyn (A) 

American Monomer Corp., Leominster, 
Mass. (A, B, L) 

*Antara Chemicals Div., General Aniline 
& Film Corp., New York (H) 

*Bakelite Co., Div. Union Carbide & 
Carbon Corp., New York (G, I) 

*Bamberger, A. Corp., Brooklyn (A) 

*Barrett Div., Allied Chemical & Dye 
Corp., New York (C) 

*Carbide & Carbon Chemicals Co., Div. 
Union Carbide & Carbon Corp., New 
York (A, B, D, F, G, J, L) 

*Celanese Corp. of America, Chemical 
Div., New York (G) 

*Chemore Corp., New York (I) 

*Columbia - Southern Chemical Corp., 
Pittsburgh (B) 

*Diamond Alkali Co., Cleveland (I) 

*Dow Chemical Co., The, Midland, 
Mich. (C, E, F, I, K) 

*du Pont de Nemours, E. I. & Co., Inc., 
Wilmington (A, L) 

Duke Plastics Corp., Brooklyn (A) 

*Enjay Co., Inc., New York (D, L) 

*Foster Grant Co., Inc., Petrochemical 
Div. Leominster, Mass. (F) 


+ Unverified listinz. 


IO > 


- 
“ 


A 


% Indicates Advertiser. 


*General Aniline & Film Corp., Commer- 
-_ Development Dept., New York (J, 

*General Electric Co., Chemical Div., 
Pittsfield, Mass. (L) 

*General Tire & Rubber Co., Chemical 
Div., Akron (1) 

*General Tire & Rubber Co., Plastics 
Div., Akron (I) 

Gulf Oil Corp., Pittsburgh (D) 

*Imperial Chemical Industries, Ltd., 
Plastics Div., Hertfordshire, Eng. (A) 

*Koppers Co., Inc., Chemicals Div., 
Pittsburgh (E, F) 

*Monsanto Chemical Co., Plastics Div., 
Springfield, Mass. (F, I) 

*National Aniline Div. Allied Chemical 
& Dye Corp., New York (L) 

* Naugatuck Chemical, Div. U. S. Rubber 
Co., Naugatuck, Conn. (I) 

Nova Chemical Corp., New York (L) 

st eae Div., FMC, Nitro, W. Va. 
(B) 

*Peters Chemical Mfg. Co., Melrose 
Park, Ill. (A) 

*Pfizer, Chas. & Co., Inc., Brooklyn (L) 

= Petroleum Co., Bartlesville, Okla. 
(D) 

*Rohm & Haas Co., Phila. (A) 

*Rubber Corp., of America, Hicksville, 
N.Y. (L) 

Shawinigan Pdts. Corp., New York (G) 

Shell Chemical Corp., New York (B) 


ORGANOSOLS AND PLASTISOLS 


For related editorial information 
see p. 26. 


A. Organosols 
B. Plastisols 


*Acheson Dispersed Pigments Co., 
Phila. (A, B) 

*Acryvin Corp. of America, Brooklyn 
(A, B) 

American Resinous Chemicals Corp., Pea- 
body, Mass. (A, B) 

Angier Products Inc., Cambridge (A, B) 

Armitage, John L. Co., Newark (A, B) 

Armstrong Cork Co., Lancaster, Pa. (B) 

Atlas Coatings Corp., L. I. C., N.Y. (B) 

Atlas Mineral Products Co., The, Mertz- 
town, Pa. (B) 

—_ _— Research Labs., New York 

Blum, Paul Co., Buffalo, N.Y. (A) 

Breneman-Hartshorn Inc., Cincinnati (A, 


B) 

Chemical Coatings & Engineering Co., 
Broomall, Pa. (A, B) 

*Chemical Products Corp., E. Provi- 
dence, R.I. (A, B) 

*Chemore Corp., New York (B) 

Claremont Pigment Dispersion Corp., 
Brooklyn (A, B) 

Clopay Corp., Cincinnati (A, B) 

*Cordo Chemical Corp., Norwalk (A, B) 

Crest Chemical Industries, Brooklyn (B) 

Dennis Chemical Co., St. Louis (A, B) 

Dura Flex Co., Santa Monica, Calif. (A, 
B) 

Elastomer Chemical Corp., Newark (A, 


B) 
Federal Chemicals Corp., Brooklyn (A, B) 
Federal Latex Corp., Brooklyn (A, B) 
Flexible Products Co., Marietta, Ga. (A, 


B) 

Flintkote Co., The, New York (B) 

Furane Plastics Inc., Los Angeles (B) 

*General Electric Co., Chemical Div., 
Pittsfield, Mass (A, B) 

General Latex & Chemical Corp., Cam- 
bridge, Mass. (B) 

*General Tire & Rubber Co., Plastics 
Div., Akron (B) 

George, P. D. Co., St. Louis (A, B) 





Glassoloid Corp. of America, C\ ‘ton, NJ. 


A,B 

*Goodrich, B. F. Co., Adhesives Div 
Akron (A, B) ” 

Grant Chemical Co., Santa Barbara (g 

Houghton Laboratories, Olean, Ny. (B) 

*Interchemical Corp., Finishes Div., New 
York (A, B) 

Jamestown Finishing Products, In. 
Jamestown, N.Y. (A, B) : 

Jones-Dabney Co., Newark (A) 

Lithgow, James Co., Inc., Torrance (B) 

Michigan Chrome & Chemical Corp., De- 
troit (B) 

Midland Adhesives & Chemical Corp, 
Ferndale, Mich. (A, B,) F 

Minnesota Mining & Mfg. Co., Detroit 
(A, B) 

*Muehistein, H. & Co., New York (B) 

Munray Products, Inc., Cleveland (B) 

7 rag & Chemical Corp., Brookville 

Pan Chemical Corp., Hawthorne (A, B) 

Parcloid Chemical Co., Midland Park. 
N.J. (A, B) 

Pioneer Latex & Chemical Co. & Pioneer 
Industries, Inc., Middlesex (A, B) 

Poly Resins, Sun Valley, Calif. (B) 

Polymer Chemical Co., Cincinnati (B) 

a Treatments, Inc., Dayton (4A, 

) 

Resin Industries, Santa Barbara (B) 

*Reslac Chemicals, Inc., Chicago (A, B) 

Reynolds Chemical Products Co., Ann 
Arbor (A, B) 

*Rubber Corp. of America, Hicksville, 
N.Y. (B) 

*Schwartz Chemical Co., Inc., L. I. C., 
N.Y. (B) 

Sherwin-Williams Co., The, Pigment, 
Color & Chemical Div., New York (A, 


B) 
*Stanley Chemical Co., The, E. Berlin, 
Conn. (A, B) 
*Sun Chemical Corp., Electro-Technical 
Products Div., Nutley, N.J. (A, B) 
Thompson & Co., Oakmont, Pa. (A, B) 
United Chromium, Inc., New York (A, B) 
United States Stoneware Co., Akron (B) 
*Warwick Chemical Co., Div. Sun 
Chemical Corp., L. I. C., N.Y. (A, B) 
*Watson-Standard Co., Pittsburgh ‘A, B) 
Western Coating Co., Elyria, Ohio (A, B) 
Western Coating Co., Pasadena (B) 
Westinghouse Electric Corp., Micarta 
Div., Trafford, Pa. (B) 
Wilross Products Co., Hawthorne, N.J. 
(B) 


PAPER, FABRIC AND MAT, 
RESIN IMPREGNATED 


For related editorial information see 
the Laminates Chart, p. 866; also p. 362. 


Bortman Plastics Co., Boston 
Breneman-Hartshorn Inc., Cincinnati 
~——s Mfg. & Supply Co., Livermore, 
Calif. 
+o Molding Products Inc., New 
York 
*Decar Plastic Corp., Middleton, Wis. 
Flexfirm Products, E] Monte, Calif. 
George, P. D., St. Louis 
Johns-Manville, New York 
Kimberly-Clark Corp., Technica! Papers 
Div., Neenah, Wis. a 
Lewis, J. P. Co., The, Beaver Falls, N.Y. 
Mica Insulator Co., Schenectady, N.Y. 
Murray Plastics Co., Poughkeepsie, N.Y. 
Pan Chemical Corp., Hawthorne. \.J. 
Paper Products Development Corp., Ne’ 
York 
St. Regie Paper Co., Panelyte Div., New 


Yor = 
*Sun Chemical Corp., Electro-1 hnical | 


Products Div., Nutley, N.]. 
*Watson-Standard Co., Pittsbur: 


910 Complete addresses of companies listed appear on pp. 980-1002. 


*Br 
{De 


Johr 
Mi 
Mi 
Paps 


*W) 


Acet 
*Kri 


*Me: 
Natic 
*Ror 
Slom 


Taus: 


Cat 
Wes 








it 





PAPER FOR RESIN 
IMPREGNATING 
(Including High Tensile) 


elated editorial information see 
aminates Chart, p. 866; also p. 362. 


on Co., Boston 
> cone Products Div., Fitchburg 
Paper Co., Fitchburg, Mass. 

*Hu but Paper Co., South Lee, Mass. 
Johns-Manville, New York 

*Morart Gravure Corp., Holyoke, Mass. 
#Mosinee Paper Mills Co., Mosinee, Wis. 
Paper Products Development Corp., New 


nial Paper Co., Middletown, Ohio 


PAPER, PRINTED, FOR 
LAMINATING 


For related editorial information see 
the Laminates Chart, p. 866; also p. 362. 


Clopay Corp., The, Cincinnati 

tDecotone Products Div., Fitchburg 
Paper Co., Fitchburg, Mass. 

Johns-Manville, New York 

*Morart Gravure Corp., Holyoke, Mass. 

Paper Products Development Corp., New 
York 

St. Regis Paper Co., Panelyte Div., New 
York 


PAPER, RESIN COATED 


For related editorial information see 
the Laminates Chart, p. 866; also p. 362. 


*Bakelite Co., Div. Union Carbide & 
Carbon Corp., New York 

Breneman-Hartshorn Inc., Cincinnati 

Clopay Corp., Cincinnati 

— Mfg. & Supply Co., Livermore, 
Calif. 

*Cordo Chemical Co., Norwalk, Conn. 

*Decar Plastic Corp., Middleton, Wis. 

Johns-Manville, New York 

Kimberly-Clark Corp., Technical Papers 
Div., Neenah, Wis. 

Lewis, J. P. Co., The, Beaver Falls, N.Y. 

Mica Insulator Co., Schenectady, N.Y. 

Pantasote Co., New York 

Peper Fee Development Corp., New 
OTK 

Plastic Coating Co., Holyoke, Mass. 

*Polyplastex United Inc., New York 

Respro Inc., Cranston, R.I. 

— Paper Co., Panelyte Div., New 
ork 

*Sun Chemical Corp., Electro-Technical 
Products Div., Nutley, N.J. 


PEARL ESSENCE 


Aceto Chemical Co., Inc., Flushing, N.Y. 
*Krieger Color & Chemical Co., Holly- 
wood, Calif. 

*Mearl Corp., The, New York 

National Lead Co., New York 

*Rona Laboratories, Inc., Newark, N.J. 
Slomons Laboratories, Inc., L. I. C., N.Y. 
Taussig, F. H. Chemicals, New York 


PHOTOELASTIC PLASTICS 
(For Laboratory Work) 


atalin Corp. of America, New York 
Vestinghouse Electric Corp., Micarta 
Div., Trafford, Pa. 


* | tes Advertiser. + Unverified listing. 


PIGMENTS, INORGANIC 
(See also Dyes) 


For related editorial information 
see p. 304. 


Acme Color Co., Flushing, N.Y. 

*American Cyanamid Co., Pigments Div. 
New York 

Columbian Carbon Co., Mapico Color 
Div., Trenton, N.]J. 

*Drakenfeld, B. F. & Co., New York 

*du Pont de Nemours, E. I. & Co., Inc., 
Wilmington 

*Eagle-Picher Co., Cincinnati 

Filo Color & Chemical Corp., New York 

*Franklin Mineral Pdts. Co., Inc., Frank- 
lin, N.C. 

*General Dyestuff >. Sales Div., 
— Aniline & Film Corp., New 

or 

*Glidden Co., Pigment Div., Cleveland 

*Harshaw Chemical Co., The, Cleveland 

*Hayden Mica Co., Wilmington, Mass. 

*xHommel, O. Co., The, Pittsburgh 

Imperial Paper & Color Corp., Glens 
Falls, N.Y. 

~<— Color & Chemical Co., Louis- 
ville 

Kohnstamm, H. & Co., Inc., New York 

*Krieger Color & Chemical Co., Holly- 
wood, Calif. 

Lake Chemical Co., Chicago 

Landers-Segal Color Co., Brooklyn 

*Mearl Corp., The, New York 

*Metals Disintegrating Co., Inc., Eliza- 
beth, N.J. 

New Jersey Zinc Co., The, Development 
Div., New York 

*Plastics Color Co., Summit, N.J. 

Reichard-Coulston, Inc., New York 

*Reichhold Chemicals, Inc., White 
Plains, N.Y. 

Rhode Island Labs., Inc., W. Warwick, 
R.I 


*Rona Laboratories, Inc., Newark, N.J. 

Sherwin-Williams Co., The, Pigment, 
Color & Chemical Div., New York 

Standard Ultramarine & Color Co., Hunt- 
ington, W. Va. 

Wagner, Charles Co., Inc., Phila. 

Whittaker, Clark & Daniels, New York 

—— Chemicals Corp., Wyandotte, 
Mich. 


PIGMENTS, LUMINESCENT 


Acme Color Co., Flushing, N.Y. 

Filo Color & Chemical Corp., New York 

Imperial Paper & Color Corp., Pigment 
Color Div., Glens Falls, N.Y. 

*Krieger Color & Chemical Co., Holly- 
wood, Calif. 

*Luminous Resins Inc., Chicago 

New Jersey Zine Co., New York 

*Plastics Color Co., Summit, N.]. 

Rhode Island Labs., W. Warwick, B.I. 


PITCHES AND TAR BASES 


*Barrett Div., Allied Chemical & Dye 
Corp., New York 

Drew, E. F. & Co., Inc., New York 

Flintkote Co., New York 

*Koppers Co., Inc., Pittsburgh 


PLASTICIZERS 


For related editorial information see 
the Plasticizers Chart, p. 878; also p. 26. 
A bietates 

Adipates 

Biphenyls 

Camphor 

Citrates 

Glycerol and Glycol Compounds 
Glycolates 

Laurates 

Levulinates 

Oleates 

Phosphates 


ASM Ome pp 


* MATERIALS AND CHEMICALS 


Phthalates 
Polyester 
Ricinoleates 
Sebacates 
Stearates 
Succinates 
Synthetic Rubber 
Sulfonamide 
Toluenesulfonates 
. Miscellaneous 


ar Chemical Co., Flushing, N.Y. (L, 


=P 


CHV RO TOs 


*Advance Solvents & Chemical Corp., 
New York (F, L) 

American British Chemical Supply, Inc., 
New York (L, U) 

*Archer-Daniels-Midland Co., Chemical 
Products Div., Minneapolis (B, F, J, L, 
M, O) 

*Argus Chemical Corp., Brooklyn (H, 
I, J, P, U) 

Armour Chemical Div., Chicago (U) 

Atlas Powder Co., Wilmington (J, U) 

— Oil Co., The, New York 

*Barrett Div., Allied Chemical & Dye 
Corp., New York (B, L) 

a ag Godfrey L., Inc., Boston (B, K, 


L, U) 

*Carbide & Carbon Chemicals Co., Div. 
Union Carbide & Carbon Corp., New 
York (B, F, K, L, M, Q) 

tCargill Inc., Vegetable Oil Div., Falk 
Quality Products, Pittsburgh (M) 

*Cary Chemicals, Inc., Paterson, N.J. (A, 
B, L, O) 

*Celanese Corp. of America, Chemical 
Div., New York (K, L) 

*Columbia - Southern Chemical Corp., 
Pittsburgh (F) 

+Commercial Solvents Corp., New York 
im tn FU 

*Deecy Products Co., Cambridge, Mass. 
(B, F, L, M, N, O, P, U) 

Dewey & Almy Chemical Co., Cam- 
bridge, Mass. (B, L, O) 

*Diamond Alkali Co., Cleveland (U) 

*Dow Chemical Co., Midland, Mich. (K) 

*xdu Pont de Nemours, E. I. & Co., Inc., 
Wilmington (U) 

Drew, E. F. & Co., Inc., New York (F, 
G, H, J, N, P) 

*Eastman ‘Chemical Products, Inc., 
Kingsport, Tenn. (B, F, L, O) 

ee Oil Works, Oakland, Calif. (F, 

*Emery Industries, Inc., Cincinnati (J, 
M, R, U) 

Emulsol Corp., The, Chicago (F, H, P) 

Flintkote Co., The, New York (U) 

*General Electric Co., Chemical Div., 
Pittsfield, Mass. (B, M) 

Glyco Products Co., Inc., New York (F, 
H, J, N, P) 

*Goodrich, B. F. Chemical Co., Cleve- 
land (B, L) 

*Goodyear Tire & Rubber Co., Inc., 
Akron (R) 

Gordon-Lacey Chemical Products Co., 
Maspeth, N.Y. (B, L, M, O) 

Greeff, R. W. & Co., Inc., New York (K, 


L) 

Griffin Chemical Co., San Francisco (B, 
i. & wv) 

*Harshaw Chemical Co., The, Cleveland 
ahs I> Ms OD 

*Harwick Standard Chemical Co., Akron 
(B, L) 

Hatco Chemical Co., Fords, N.J. (B, F, L, 
M, O) 

— Powder Co., Wilmington (A, F, 

Howards & Sons Ltd., Montreal, Can. (B, 
L) 

*Interchemical Corp., Finishes Div., New 
York (M) 

Irvington Varnish & Insulator Co., Div., 
Minnesota Mining & Mfg. Co., Irving- 
ton, N.J. (U) 
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MATERIALS AND CHEMICALS 


Jefferson Chemical Co., Inc., New York 
(F, VU) 

Kay Fries Chemical, Inc., New York (L, 
U) 


Kenrich Corp., Maspeth, N.Y. (U) 

Kessler Chemical Co., Inc., Phila. (B, F, 
By Je ty ED 

Kolker Chemical Corp., Newark, N.J. (B, 
CH. k & G2) 

*Monsanto Chemical Co., Organic 
Chem. Div., St. Louis (B, C, G, K, L, 
S, U) 

Montrose Chemical Co., Newark, N.J. (K, 
ku: 

Morton-Withers Chemical Co., Greens- 
boro, N.C. (B, F, G, H, J, L, M, N, O, 


P) 
National Lead Co., New York (B, L, M, 


O) 

*Naugatuck Chemical, Div. U. S. Rub- 
ber, Co., Naugatuck, Conn. (B, K, L, 
O, R, U) 

Neville Chemical Co., Pittsburgh (R, U) 

New York Quinine & Chemical Works 
Inc., The, New York (P, Q) 

Nopco Chemical Co., Harrison, N.J. (F, 
H, J, M, N, P) 

Nuodex Products Co., Inc., Elizabeth, 
N.J. (P) 

*Ohio-Apex Div., FMC, Nitro, W. Va. 
(B, G, J, K, L, P, R, U) 

* Fadeenes Chemical Corp., Clairton 
U) 

*Pfizer, Chas. & Co., Brooklyn (E, U) 

Phillips Petroleum Co., Bartlesville, Okla. 
(R) 

*Pittsburgh Coke & Chemical Corp., 
Pittsburgh (B, K, L, O) 

*Reichhold Chemicals, Inc., White 
Plains, N.Y. (L, O) 

*Rohm & Haas Co., Phila. (M, O) 

*Rubber Corp. of America, Hicksville, 
MY. GO ede © 2, Be 

Sharples Chemicals Inc., Phila. (C) 

Shell Oil Co., New York (U) 

Sherwin-Williams Co., The, Pigment, 
Color & Chemical Div., New York (L) 

*Sullivan Chemicals Inc., Chicago (U) 

*Synthetic Pdts. Corp., Cleveland (H, P) 

Tennessee Products & Chemical Corp., 
Nashville (F, U) 

Thiokol Chemical Corp., Trenton (B, U) 

* United States Industrial Chemicals Co., 
Div. National Distillers Products Corp., 
New York (L) 

Velsicol Corp., Chicago (R, U) 

*Wallace & Tiernan, Inc., Harchem Div., 
Bellville, N.J. (B, F, H, J, L, M, O, P) 

*Warwick Chemical Co., Div. Sun 
Chemical Corp., L.1.C., N.Y. (J) 

*Witco Chemical Co., New York (J, L, P) 

Wyandotte Chemicals Corp., Wyandotte, 
Mich. (F) 

Whittaker, Clark & Daniels, Inc., New 
York (P) 


RADIOACTIVE ISOTOPES 


*Tracerlab Inc., Boston 


RESINS 


For related editorial information see 
the Plastics Properties Chart; also p. 26. 


Acrylate and Methacrylate 
Alkyd 

Allyl 

Aniline-F ormaldehyde 

Cast Phenolic 
Coumarone-Indene 

Epoxy 

Fluorocarbons 

Furan 

Hydrocarbon (Petroleum) 
Hydrocarbon (Terpene) 
Ion Exchange 

Lignin 

Lignite 

. Melamine-Formaldehyde 

% Indicates Advertiser. ¢ Unverified listing. 


OZEF ASS mOmMDoE> 


Nylon (Polyamide) 

Oil Soluble 

Phenolic 

Plywood Bonding and Laminat- 

ing 

Polyester 

Polyethylene (Polythene) 

Resorcinol-Aldehyde 

Silicone 

Sodium Carboxymethyl 

Styrene (Including Derivatives 

and Copolymers) 

Z. Urea-Formaldehyde 

AA. Varnish and Lacquer Making 

BB. Vinyl Acetate 

CC. Vinyl Alcohol 

DD. Vinyl Butyral 

EE. Vinyl Carbazole 

FF. Vinyl Chloride 

GG. Vinyl Chloride Acetate 

HH. Vinyl Formal 

Il. Vinyl Chloride-V inylidene 
Chloride 

JJ. Vinylidene Chloride 

KK. Water Soluble 

LL. Glass Bonded Mica 

MM. Isocyanates 

NN. Low Molecular Polyethylene 

OO. Miscellaneous 


MMd<Cn PRON 


Acme Resin Corp., Forest Park, Ill. (H, 
QO, R, V, KK) 
os Corp. of America, Brooklyn (A, 


Alkydol Labs., Inc., Cicero, Ill. (B, G, Q, 
R, T) 

*American Collo Corp., Ridgefield, N.J. 
(MM) 

*American Cyanamid Co., Plastics & 
Resins Div., New York (B, O, S, T, Z, 
AA) 

American-Marietta Co., Seattle (R, S, V, 
Z, KK) 

American Monomer Corp., Leominster, 
Mass. (A, BB, CC) 

Arabol Mfg. Co., New York (BB, CC) 

*Archer-Daniels Midland Co., Minne- 
s (B, QO, R, S, T, Y, Z, AA, KK, 


Armitage, John L. & Co., Newark, N.J. 
(B, G, T, AA) 

Armstrong Cork Co., Lancaster, Pa. (Z) 

— Products Co., Warsaw, Ind. 
G 

Atlas Mineral Products, The, Mertztown, 
Pa. (I, MM) 

Atlas Powder Co., Wilmington (T) 

*Bakelite Co., Div. Union Carbide & 
Carbon Corp., New York (G, H, Q, R, 
.* U, W, Y, AA, BB, DD, FF, GG, 

*Barrett Div., Allied Chemical & Dye 
ey New York (B, F, O, P, R, S, T, 
U, Z) 

Booty Resineers, Inc., Newark, Ohio (B, 
5. G, 3%; 8. 2 

*Borden, The, Chemical Div., New York 
(E, G, I, O, R, S, V, Y, Z, BB, CC, II, 


JJ) 

*Borden Co., Chemical Div., Polyco 
Dept., Peabody (A, Y, BB, FF, II, KK) 

British Geon Ltd., London (FF, GG, II) 

British Resin Products Ltd., London (B, 
E, F, G, J, O, O, R, S, T, V, Y, Z, AA, 
BB, OO) 

Canadian Industries Ltd., Montreal (U) 

ee — of America, New York (O, 

> S, 

*Celanese Corp. of America, Plastics 
Div., New York (T) 

Century Products Co., Detroit (GG, JJ) 

Chemical Process Co., Redwood City, 
Calif. (L, T) 

*Chemore Corp., New York (FF) 

*Ciba Co., Inc., New York (D, G) 

Colton Chemical Co., The, Cleveland (R, 
Z, BB, CC, DD, HH, KK) 

*Columbia-Southern Chemical Corp., 
Pittsburgh (C) 





*Cordo Molding Prod s 
York (GT) Froduets, Inca New 

Crownoil Chemical Co., Inc., LC. NY 
(B, 0, AA, BB) _ 

Custom ings Co., Los Angeles (A) 
Co., Cleveland (FF, 


*Dow Chemical Co., The, \{j 
Mich. (U, Y, FF, I, JJ) Mitend, 

*Dow-Corning Corp., Midland (\v) 

*du Pont de N E. I. & Co., Inc 
Wilmington (A, H, P, U, BB, CC) ” 

*Durez Plastics & icals, Inc., N 
Tonawanda, N.Y. (Q, R, S) ai 

*Eastman Chemical Products, Inc 
Kingsport, Tenn. (U) . 

Electronic Mechanics, Clifton, N.J. (LL) 

Emerson & Cuming, Inc., Canton, Mass 
G, T, Y, MM, OO) ; 

Firestone Plastics Co., Pottstown, Pa, 

Pe dt iy | 
oster Grant Co., Inc., Petrochemj 
Div., Leominster, Mass. (Y) = 

Furane Plastics, Inc., Los Angeles (G, |) 

*General Aniline & Film Corp., New 
York (A, OO) 

*General Electric Co., Chemical Diy, 
Pittsfield (B, D, E, R, S, T, W, KK, LL} 

*General Tire & Rubber Co., The, Chem- 
ical Div., Akron (T, Y, FF) 

*General Tire & Rubber Co., The, Plas. 
tics Div., Akron (T, Y, FF) 

George, P. D. Co., St. Louis (B, R, AA) 

*Glidden Co., The, Cleveland (T) 

*Goodrich, B. F. Chemical Co., Cleve- 
land (FF, II) 

*Goodyear Tire & Rubber Co., Inc, 
Akron (Y, FF) 

*Goodyear Tire & Rubber Co., Inc., 
Chemical Div., Akron (Y, FF) 

*Harshaw Chemical Co., The, Cleveland 
(H, BB) 

Hercules Powder Co., Wilmington (B, R, 
T, X, AA, OO) 

Heresite & Chemical Co., Manitowoc, 
Wis. (R, S) 

*Hooker Electrochemical Co., Niagara 
Falls, N.Y. (T) 

— Laboratories, Inc., Olean, N.Y. 


~~ & Sons Ltd., Montreal, Can. 
*Imperial Chemical Industries, Ltd., 
Plastics Div., Hertfordshire, Eng. (P, 
B.S. U) 
Imperial Paper & Color Corp., Pigment 
Color Div., Glens Falls, N.Y. (O, Z) 
Innes, O. G. Corp., New York (Q) 
— Corp., New York (B, T, 
Irvington Varnish & Insulator Co., Div., 
Minnesota Mining & Mfg. Corp., Irv- 
ington, N.J. (G, I, R, KK, OO) 
Jones-Dabney Co., Newark (B, G, Z) 
*Kellogg, M. W. Co., Jersey City (H) 
Kenrich Corp., Maspeth, N.Y. (J, 0) 
~~ Chemical Co., Lancaster, Pa. 
*Koppers Co., Inc., Chemical Div., Pitts- 
burgh (R, S, V, Y) 
Krumbhaar Chemicals Inc., So. Kearny, 
N.J. (Q, R, AA) 

Lawrence Adhesive & Chemical Co., 
Lawrence, Mass. (G) : 
Lebec Chemical Corp., Paramount, Calif. 

(A, R, S, Z, BB) 

Lithgow, James Co., Torrance, Calif. (G, 
*Loven Chemical of California, New- 
hall, Calif. (D, E, R, 8, AA, KA) 
*Marblette Corp., The, L.L.C., '!- (E, 

G, R 
*Marbon Corp., Gary, Ind. (Y) 
*Marco Products Dept., Celanese Corp. 
of America, leak, N.J.(T) _ 
Mesa Plastics Co., Los Angeles (C. 7) 
Midland Industrial Finishes Co.. Va 
kegan, Ill. (B) 


912 Complete addresses of companies listed appear on pp. 980-1002. 








Mi: ia Mining & Mfg. Co., Detroit 


Mo!. Chemical Co., St. Louis (T, MM) 

Mol-!.22, Minneapolis (B, T) _ 3 

*M into Chemical Co., Plastics Div., 
Sr efield, Mass. (O, R, S, U, V, a5 Z, 
4. DD, FF, HH, KK) 

Mor: »-Withers Chemical Co., Greens- 
N.C. (T) ; 

*\>. olex Corp. of America, Clifton, N.J. 


Natio sal Casein Co., Chicago (V, Z, BB) 

National Adhesives, Div. National Starch 
Products Ine., New York (BB) 

*xNaugatuck Chemical, Div. U. S. Rub- 
ber Co., Naugatuck, Conn. (T, Y, FF) 

Neville WS a Co., Pittsburgh (F, J, 
y, AA, O 

New York Quinine & Chemical Works, 
Inc., The, New York (B) 

Newport Industries, Inc., New York (Q) 

Nopco Chemical Co., Harrison, N.J. (A, 
6, T, Y, Z, BB, KK, MM) 

Nova Chemical Corp., New York (J, P, 
AA, CC, KK, MM, OO 

Nuodex Products Co., Inc., Elizabeth, 
N.J. (BB) 

Nureco, Inc., Cranston, R.I. (G, T, OO) 

*Ohio-Apex Div., F. M. C., Nitro, W. Va. 


(C) 

+Onyx Oils & Resins, Inc., New York (B, 
R, U, Y) 

Osborn, C. J. Co., Linden, N.J. (B, G, Q, 
AA) 

Pan American Chemicals Div., Pan 
American Refining Corp., New York 


(J) 

Pa. 7% iw Chemical Corp., Clairton 
(F, K, Y 

*Peters Chemical Mfg. Co., Melrose 
Park, Ill. (A) 

ay Petroleum Co., Bartlesville, Okla. 
(J, AA) 

*Pittsburgh Plate Glass Co., Pittsburgh 
(R, T, MM) 

*Plaskon, Barrett Div., Allied Chemical 
& Dye Corp., New York (B, O, R, S, 
T, Z, AA, KK, OO) 

{Plastic Glass Corp., Newark (A) 

*Plastics Engineering Co., Sheboygan, 
Wis. (R, S) 

Poly Resins, Sun Valley, Calif. (E, G, R, 
S, Z, KK) 

Polymer Corp. of Pa., Reading (P) 

*Reichhold Chemicals, Inc., White 
Plains, N.Y. (B, E, G, K, Y, R, S, T, V, 
Y, Z, AA, BB, KK) 

Reilly Tar & Chemical Corp., Newark, 
N.J. (R) 

*Rezolin, Inc., Los Angeles (E, G) 
tRichards Chemical Works, Div., Onyx 
Oil & Chemical Co., Jersey City (W) 

Robertson, H. H. Co., Pittsburgh (T) 

*Rohm & Haas Co., Phila. (A, B, L, O 
0, R, S, T, V, Z, AA, KK) 

Schenectady Varnish Co., Inc., Schenec- 
tady (K, Q, R, S, T, V. AA, KK) 

*Semet-Solvay Petrochemical Div., Al- 
a Chemical & Dye Corp., New York 

Shawinigan Products Corp., New York 

_(BB, CC, DD, HH) 

Shawinigan Resins Corp., Springfield, 

_ Mass. (BB, CC, DD, HH) 

Shell Chemical Corp., New York (C, G) 

Sherwin-Williams Co., The, Pigment 
Color & Chemical Div., New York (AA) 

me x rs ei Corp., Bethel, Conn. (R, 

*Spencer Chemical Co., Kansas City (U) 

Standard-Toch Chemicals, Inc., Staten 

Island, N.Y. (B) 

Styrene Products Ltd., London, Eng. (Y) 

*Sullivan Chemicals Div., Chicago (B, G, 

V, AA, OO) 

*Synvar Corp., Wilmington (E, I, K, Q, 
R. S. V, Z, AA, BB, RK) 

Thaleo, Los Angeles (G, T) 


*! s Advertiser. 


> 


~~ 


+ Unverified listing. 


*United States Industrial Chemicals Co., 
Div., National Distillers Products 
ase New York (U) 

Uni States Stoneware Co., Akron (I) 

*Valite Corp., New Orleans (R, S) 

Chemical Corp., Niagara Falls 
(QO, R, AA 


) 
Velsicol .» Chicago (J, 0, AA) 
- ar Pastis md Torrance, Calif. 


*Warwick Chemical Co., Div., Sun 
Chemical Corp., L.1.C., N.Y. (QO, Z, 


KK) 
Westinghouse Electric Corp., Micarta 
Div., Trafford, Pa. (B, QO, R, T) 
Wharry, G. A. & Co., Inc., New York (B, 
G, O, R, T, Y, Z, AA, BB) 
Witte, John H., Burlington, Iowa (B) 
Wyandotte Chemicals Corp., Wyandotte, 
Mich. (X) 


RODS AND TUBES 


(Manufacturers Maintaining Some Stock. 

For custom extruding see Custom Ex- 

truders. For laminated rods and tubes, 
see Laminators) 


For related editorial information see the 
Plastics Properties Chart. 


Acrylate and Methacrylate 

Allyl 

Casein 

Cast Phenolic 

Cellulose Acetate 

Cellulose Acetate Butyrate 
Cellulose Nitrate 

Cellulose Propionate 

Ethyl Cellulose 

Fluorocarbons (Halogenated Ethyl- 


enes) 
Nylon (Polyamide) 
Polyester Resins, Cast 
Polyethylene (Polythene) 
Polystyrene 
Polyvinyl Alcohol 
Polyvinyl Butyral 
Polyvinyl Chloride 
Polyvinyl Chloride Acetate 
Polyvinyl Formal 
Polyvinylidene Chloride 
Silicones 
Styrene Copolymers 
. Glass Bonded Mica 


PMP RD 


baal ad == 


Q@ACRYROVOZEMA 


*Acryvin Corp. of America, Brooklyn 
(A, L) 

Allied Resinous Products, Inc., Con- 
naut, Ohio (K, M, V) 

Almac Plastics, New York (A, E, Q) 

Alpha Plastics Inc., W. Orange, N.J. (Q) 

*American Agile Corp., Maple Heights, 
Ohio (M, Q) 

American Hard Rubber Co., New York 
(M, Q, T, V) 

American Plastics Corp., New York (C) 

American Pyroxylin Corp., Kearny, N.]J. 
(E, G) 

+American Viscose Corp., Phila. (G) 

*Anchor Plastics Co., Inc., L.I.C., N.Y. 
(A, E, F, H, I, M, N) 

Atlas Mineral Products Co., The, Mertz- 
town, Pa. (M, QO, V) 

*xAuburn Button Works, Inc., Auburn, 
N.Y. (A, E, F, N, Q) 

Bolta Products, Div. General Tire & 
Rubber Co., Lawrence, Mass. (Q, V) 

— Plastic Co., Detroit (A, L, N, 
V 

Cast Optics Corp., Hackensack, N.J. (A, 
B, L, N, V) 

+Celluplastic Corp., Newark, N.J. (E, F, 


M) 
*Chemore Corp., New York (Q) 
Clopay Corp., Cincinnati (Q) 
Colton Chemical Co., Cleveland (O, S) 
*Commercial Plastics & Supply Corp., 
New York (A, D, K, M, N, Q) 


MATERIALS AND CHEMICALS 


*Continental-Diamond Fibre Div. of the 
Budd Co., Inc., Newark, Del. (U) 

*Contour ion Co., Mamaroneck, 
N.Y. (M) 

*Davis, Joseph Plastics Co., Arlington, 
N.J. (A, E, F, G, I, M, N, V) 

*Detroit Macoid Corp., Detroit (A, F) 

Duke Plastics Corp., Brooklyn (A) 

Durethene Corp., Chicago (M) 

a Mechanics, Inc., Clifton, N.J. 
J, W) 

Emerson & Cuming, Inc., Canton, Ohio 
(L, N, V) 

Erie Plastics Co., Div. Erie Iron & Supply 
Corp., Erie (A, E, F, K, M, N) 

— ed Plastics, Inc., Norwalk, Conn. 
E, F) 

Extruders, Inc., Hawthorne, Calif. (QO) 

Franklin Fibre-Lamitex Corp., Wilming- 
ton (K) 

Garrison Co., The, Kenilworth, N.J. (J, 
K, M, Q) 

*General Electric Co., Chemical Div., 
Pittsfield, Mass. (0, U) 

*General Plastics Corp., Marion, Ind. 


Genesee Laboratory, Inc., Auburn, N.Y. 
(M, Q, R) 

*Gering Products, Inc., Kenilworth, N.J. 
(E, F) 

*Glass Laboratories, Inc., Brooklyn (E, 
F, I, N) 

*H & R Industries, Nazareth, Pa. (A, I, 
J, K, M, N, V) 

xImperial Chemical Industries, Ltd., 
> a Div., Hertfordshire, Eng. (A, 
M 

Irvington Varnish & Insulator Co., Div. 
Minnesota Mining & Mfg. Co., Irving- 
ton, N.J. (M, Q) 

Jessall Plastics, Inc., Kensington, Conn. 
(A, E, F, I, M, N, Q, R, V) 

Johns-Manville, New York (J) 

Kaykor Industries, Inc., Div. Kaye-Tex 
Mfg. Corp., Yardville, N.J. (OQ) 

Keystone Packaging Service, Easton, Pa. 


Knoedler Chemical Co., Lancaster, Pa. 


Miracle Adhesives Corp., New York (R) 

Murray Plastics Co., Poughkeepsie, N.Y. 
(L, U) 

*Mycalex Corp. of America, Clifton, N.J. 
(W) 

Natvar Corp., Woodbridge, N.J. (M, QO) 

New England Plastics Corp., Waltham, 
Mass. (M, Q) 

*Nixon Nitration Works, Nixon, N.J. (£, 


F, G, I 
Pirelli-Azienda Monza, Monza, Italy (M, 


Plastex Process Co., Maywood, N.J. (K) 

+Plastic Glass Corp., Newark (A) 

Plicose Mfg. Corp., Brooklyn (M) 

an Corp. of Pa., The, Reading (J, 
V 


Reliance Plastic & Chemical, Paterson, 
N.J. (A, E, F, I, M, N, QO, R, V) 

Resin Industries, Inc., Santa Barbara, 
Calif. (M, QO) 

Resistoflex Corp., Belleville, N.J. (J, O) 

Sandee Mfg. Co., Chicago (A, E, F, 1, M, 
N, QO, R, V) 

*Schwab Plastics Corp., Detroit (A, EF, F) 

*Shoe Form Co., Auburn, N.Y. (F) 

*Southern Plastics Co., Columbia, S.C. 
2. #, 1. 5. rt, OO. BR, V) 

Surprenant Mfg. Co., Boston (M, (Q) 

Taylor Fibre Co., Norristown, Pa. (L, U) 

Toepfer, Alfred Co., Inc., New York (K) 

*United States Gasket Co., Camden, N.]J. 
(J, K, M) 

United States Stoneware Co., Akron (M, 
O, R) 

Visking Corp., The, Chicago (J, M, Q, T) 

*Waljohn Plastics Inc., Brooklyn (E, F, I, 
NN, © FO, RS. Tf) 

*Yardley Plastics Co., Columbus, Ohio 
(A, E, F, I, M, N, V) 
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MATERIALS AND CHEMICALS 


RUBBER, SYNTHETIC 


For related editorial information see 
the Plastics Properties Chart; also p. 26. 


Butadiene-styrene 
Butadiene-acrylonitrile 
Chloroprene 

Polyisobutylene 

Polysulfide 

Silicone 

Chiorosulfonated polyethylene 
Isocyanate 

Miscellaneous 


*American Agile Corp., Maple Heights, 
Ohio (A) 

American Hard Rubber Co., New York 
(A, B, F) 

American Latex Products Corp., Haw- 
thorne, Calif. (H) 

American Monomer Corp., Leominster, 
Mass. (1) 

*Borden Co., The, Chemical Div., New 
York (A, B) 

Chemical Coatings & Eng. Co., Broomall, 
Pa. (C, E, G) 

*Dow Corning Corp., Midland, Mich. (F) 

*du Pont de Nemours, E. I. & Co., Inc., 
Wilmington (C, G) 

Emerson & Cuming, Inc., Canton (H) 

*Enjay Co., Inc., New York (D) 

Fiberfil Corp., Warsaw, Ind. (A, B, E, I) 

Firestone Plastics Co., Pottstown (A, B) 

Garlock Packing Co., Palmyra, N.Y. (J) 

*General Electric Co., Chemical Div., 
Pittsfield, Mass. (F) 

*Goodrich, B. F. Chemical Co., Cleve- 
land (A, B) ; 

*Goodyear Tire & Rubber Co., Inc., 
Akron (B) 

*Goodyear Tire & Rubber Co., Inc., 
Chemical Div., Akron (A, B) 

Heresite & Chemical Co., Manitowoc, 
Mich. (B) 

Homalite Corp., The, Wilmington (B, L) 
*Imperial Chemical Industries Ltd., 
Plastics Div., Hertfordshire, Eng. (I) 

Mobay Chemical Co., St. Louis (H) 

*Muehlstein, H. & Co., Inc., New York 
(A, B, C, D, H, 1) 

* Naugatuck Chemical, Div. U. S. Rubber 
Co., Naugatuck, Conn. (A, B) 

Nova Chemical Corp., New York (D) 

aay Asbestos Corp., Bloomfield, 
N.J. (1 

*Southern Plastics Co., Columbia, S.C. 
(A, B, G) 

Thiokol Chemical Corp., Trenton (E) 

*United States Rubber Co., Chicago (B) 


RUBBERLIKE PLASTICS 
(Elastomers) 
Adhesive Products Corp., New York 
*American Collo Corp., Ridgefield, N.J. 
American Hard Rubber Co., New York 
*American Molding Powder & Chemical 
Corp., Brooklyn 
Axel Plastics Research Labs., New York 
ao Co., The, Chemical Div., New 
York 
Chemical Coatings & Eng. Co., Broomall 
Crest Chemical Industries, Brooklyn 
Dennis Chemical Co., St. Louis 
Dreyfus, L. A. Co., So. Plainfield, N.J. 
*xdu Pont de Nemours, E. I. & Co., Inc., 
Wilmington 
Elastomer Chemical Corp., Newark 
Emerson & Cuming, Inc., Canton, Mass. 
Energized Materials Corp., Chicago 
Fiberfil Corp., Warsaw, Ind. 
Flexible Products Co., Marietta, Ga. 
*Goodyear Tire & Rubber Co., Inc., 
Chemical Div., Akron 
*Kellogg Co., M. W., The, Jersey City 
*Muehlstein, H. & Co., Inc., New York 
*Naugatuck Chemical, Div. U. S. Rub- 
ber Co., Naugatuck, Conn. 
+tNew Plastic Corp., Los Angeles 


¥% Indicates Advertiser. } Unverified listing. 


SOMO Op > 


Phillips Petroleum Co., Bartlesville, Okla. 

Rubba, Inc., New York 

*Southern Plastics Co., Columbia, S.C. 

Union Bay State Chemical Co., Inc., 
Cambridge, Mass. 


SHEETS, RIGID 


(For laminated sheets, see Laminates and 
Laminators. For low pressure sheets, see 
Reinforced Plastics) 


For related editorial information 
see p. 404. 


Acrylate and Methacrylate 

Allyl 

Casein 

Cast Phenolic 

Cellulose Acetate 

Cellulose Acetate Butyrate 
Cellulose Nitrate 

Cellulose Propionate 

Ethyl Cellulose 

Fluorocarbons (Halogenated Ethyl- 


enes) 
Nylon (Polyamide) 
Polyester Resins, Cast 
Polyethylene (Polythene) 
Polystyrene 
Polyvinyl Alcohol 
Polyvinyl Butyral 
Polyvinyl Chloride 
Polyvinyl Chloride Acetate 
Polyvinyl Formal 
Polyvinylidene Chloride 
Silicones 
Styrene Copolymers 
. Glass Bonded Mica 


*Acryvin Corp. of America, Brooklyn (A, 


ASSAY ROROZEDA SO ROMRSODP 


Allied Resinous Products, Inc., Conneaut, 
Ohio (F, K, M, Q, V) 

Almac Plastics, New York (A, E, Q) 

*American Agile Corp., Maple Heights, 
Ohio (M, Q) 

American Hard Rubber Co., New York 
(L, QO, T, U, V) 

American Plastics Corp., New York (G) 

oy Pyroxylin Corp., Kearny, N.J. 
(E, G 

*Anchor Plastics Co., Inc., L.I.C., N.Y. 
(E, F, H, I, M, N) 

Atlas Mineral Products Co., The, Mertz- 
town, Pa. (M, O, V 

*Auburn Button Works, Inc., Auburn, 
N.Y. (F, N) 

*Bakelite Co., Div. Union Carbide & 
Carbon Corp., New York (Q, R) 

*Bamberger, A. Corp., Brooklyn (A) 

Blum, Paul Co., Buffalo (A, E, G) 
Bolta Products, Div. General Tire & 
Rubber Co., Lawrence, Mass. (Q, V) 
ees Plastic Co., Detroit (A, L, N, 
*Campco Div., Chicago Molded Products 
Corp., Chicago (N, V) 

Capac Industries Inc., Capac, Mich. (N, 
V) 

Cast Optics Corp., Hackensack, N.J. (A, 
B. L, N; ¥) 

*Celanese Corp. of America, Plastics 
Div., New York (E, M) 

= Co., New York (E, F, G, M, Q, 
R 

*Chemore Corp., New York ((Q) 

Clopay Corp., Cincinnati (Q) 

Colton Chemical Co., Cleveland (O) 

*Commercial Plastics & Supply Corp., 
New York (A, J, K, M, N) 

*Continental-Diamond Fibre Div. of The 
Budd Co., Inc., Newark, Del. (D, U) 

*Contour Extrusion Co., Mamaroneck, 
N.Y. (M) 

*Davis, Joseph Plastics Co., Arlington, 
N.J. (A, E, F, G, I, M, N, V) 

*Dow Chemical Co., The, Midland, 
Mich. (I, N, T, V) 

*du Pont de Nemours, E. I. & Co., Inc., 
Wilmington (E, G) 





Duke Plastics Corp., Brooklyn | 4) 

*Eastman Kodak Co., Cellulos« Products 
iler Equipment Co., Minnea) olis 

a Mechanics, Inc., Clifton fy 

Emerson & Cuming, Inc., Canton, Mas; 
(L, N, V) 

Firestone Plastics Co., Pottstown, Pa, (Q) 

Cann Packing Co., The, Palmyra, NY 

Garrison Co., Kenilworth, N.J. (K) 

*General Aniline & Film Corp., New 
York (A) 

*General Electric Co., Chemical Diy. 
Pittsfield, Mass. (U, W) ; 

*General Plastics Corp., Marion, Ohio 
(F, M, V) 

*Gering Products, Inc., Kenilworth, N J. 
(A, M, Q) 

*Gilman Bros. Co., The, Gilman, Conn, 
(N, V) 

*Glass Laboratories, Inc., Brooklyn (£, 
F, I, M, N) 

ar as ig Corp. of America, Clifton, NJ. 

4) 
*H & R Industries, Nazareth, Pa. (K, M) 
Homalite Corp., The, Wilmington (A, B, 


L) 
*Imperial Chemical Industries, Ltd, 
Plastics Div., Hertfordshire, Eng. (A, 


Q) 
Johns-Manville, New York (J, U) 
Kaykor Industries, Inc., Div. Kaye-Tex 
Mfg. Corp., Yardville, N.J. (M, Q, V) 
Keystone Packaging Service, Easton, Pa. 


—— Chemical Co., Lancaster, Pa. 

(D. 

Leathertone Inc., Boston (A, E, F, N, 0, 
P, OQ, R, S, T, V) 

Lus-Trus Corp., Ypsilanti, Mich. (F, N, V) 

Midwest Plastic Products Co., Chicago 
Heights (E, F, I, M, N) 

*Monsanto Chemical Co., Plastics Div., 
Springfield, Mass. (G, Q) 

*Muehlstein, H. & Co., Inc., New York 


A) 
*Mycalex Corp. of America, Clifton, NJ. 
(W) 


*Nixon Nitration Works, Nixon, N.J. (E, 
F, G, I, QO, R) 

Nukem Products Corp., Buffalo (L) 

Pioneer Scientific Corp., Great Neck, N.Y. 
B 


(B) 
Plastex Process Co., Maywood, N.J. (K) 
*Plax Corp., W. Hartford (A, N) 
wv Corp. of Pa., The, Reading (J, 
K, 
*Polyplastex United, Inc., New York (R) 
Resistoflex Corp., Belleville, N.J. (J, O) 
Respro Inc., Cranston, R.I. (Q, R) 
*Rohm & Haas Co., Phila. (A) 

Ross & Roberts Co., Div. Pollak Indus- 
trial Corp., Stratford, Conn. (M, 0) 
*Rubber Corp. of America, Hicksville, 
N.Y. (Q, R) : 
St. Regis Paper Co., Panelyte Div., New 

York (K, O, U s 
Sandee Mfg. Co., Chicago (F, I, M,N, V) 
*Scranton Plastic Laminating Corp. 

Scranton (E, F, M, QO, R) 

Seiberling Rubber Co., Newcomerstown, 

Ohio (M, N, O, V) | 
*Shoe Form Co., Inc., Auburn, N.Y. (F) 
Shore Line Industries, Inc., Clinton, 

Conn. (M) 

Sierracin Corp., Burbank, Calif. (L) 


*Southern Plastics Co., Columbia, SC. 
(A, E, F, I, J, K, M, N, P,Q, 8, V) 

Taylor Fibre Co., Norristown, Pa. (U) 

— States Gasket Co., Camden, NJ. 


United States Plastics Products, Me 

tuchen, N.J. (A) Me 
*United States Rubber Co., Chicago (V) 
a Plastics Co., Columb: (E; F, 


914 Complete addresses of companies listed appear on pp. 980-1002. 


Cane 
Colo 
Poin 
Wh: 

Zins: 








SHELLAC 


Cans .an Industries Ltd., Montreal 

Colo: Import & Export Corp., New York 
Poin-.ctia Co. Inc., Pitman, N,J. 
Whe», G. A. & Co., Inc., New York 
Zinss.. & Co., Inc., New York 


SOLVENTS 
or related editorial information 
see p. 304, ; 
A. Alcohols 
B. Amines 
C, Esters 
D. Ethers 
E. Furans 
F. Glycols 
(. Halogenated Compounds 
H. Hydrocarbons 
I. Ketones 
J. Nitriles 
K. Nitrohydrocarbons 
L. Sulfur Compounds 


M. Miscellaneous 


Aceto Chemical Co., Inc., Flushing, N.Y. 
(A, B, C, F, G, } M) 

Alframine Corp., Los Angeles (B) 

xAllied Chemical & Dye Corp., Nitrogen 
Div., New York (A, B, F) 

American British Chemical Supply, Inc., 
New York (A, C, I, J) 

*American Cyanamid Co., Organic 
Chemical Div., New York (B, H, K) 
American Mineral Spirits Co., New York 

(H) 

American Monomer Corp., Leominster, 
Mass. (E) 

Armour Chemical Div., Chicago (J) 

*Barrett Div., Allied Chemical & Dye 
Corp., New York (F, H) 

Bloomingdale Rubber Co., Chester, Pa. 
(M) 

*Cabot, Godfrey L., Inc., Boston (H, M) 

Canadian Industries Ltd., Montreal (G, 
H, L, M) 

*Carbide & Carbon Chemicals Co., Div. 
Union Carbide & Carbon Corp., New 
York (A; BY; i 2; G.4e5, i 

*Celanese Corp. of America, Chemical 
Div., New York (A, C, E, F, I, M) 

Colton Chemical Co., Cleveland (C) 

*Columbia - Southern Chemical Corp., 
Pittsburgh (G) 

*Dow Chemical Co., The, Midland, 
Mich. (B, F, G, L) 

Drew, E. F. & Co., Inc., New York (C) 

*du Pont de Nemours, E. I. & Co., Inc., 
Wilmington (A, B, C, E, G, K, M) 

*Eastman Chemical Products, Inc., 
Kingsport, Tenn. (A, C, 1) 

*Emery Industries, Inc., Cincinnati (C) 

“—— Co., Inc., New York (A, C, D, H, 


*Esso Standard Oil Co., New York (H) 
—_ R. W. & Co., Inc., New York (A, 
Gulf Oil Corp., Pittsburgh (H) 

*Harshaw Chemical Co., The, Cleveland 


(F) 
Hercules Powder Co., Wilmington (H) 
<teyaen Chemical Corp., New York (G, 


= Electrochemical Co., Niagara 

alls (G) 

Howards & Sons Ltd., Montreal (A, 1) 

Jefferson Chemical Co., Inc., New York 

_(B, D, F, G, M) 

~ te Chemicals, Inc., New York (A, 
{, J) 

Kenrich Corp., Maspeth, N.Y. (H) 

Kolker Chemical Corp., Newark (G) 

*Koppers Co., Inc., Pittsburgh (H) 

MeKcsomm & Robbins Inc., New York (A, 


Morton-Withers Chemical Co., Greens- 
_ boro, N.C. (C) 


*! tes Advertiser. + Unverified listing. 


*National Aniline Div., Allied Chemical 
& Dye Corp., New York (A, I, M) 
Neville Chemical Co., Pittsburgh (H, M) 
New York Quinine & Chemical Works, 
Inc., The, New York (C, G, L) 
Newport Industries, Inc., New York (H) 
Oronite Chemical Co., San Francisco (I) 
Pan American Chemicals Div., New York 


(H) 
es ames Chemical Corp., Clairton 


Penola Oil Co., Detroit (H) 

ie Petroleum Co., Bartlesville, Okla. 
aker Oats Co., The, Chicago (A, E) 

Sharples Chemicals, Phila. (A, B, C, H) 

Shell Chemical Corp., New York (A, D, 


F, H, I) 

Shell Oil Co., New York (H) 

Slomons Laboratories, Inc., L.I.C., N.Y. 
(A, C, G, H, I) 

*Sullivan Chemicals Div., Chicago (M) 

Synthetic Chemicals Inc., Paterson (C) 

*Synthetic Pdts. Co., Cleveland (H) 

Tennessee Products & Chemical Corp., 
Nashville (A, C, J) 

aT Oil Co. of California, Los Angeles 

*United States Industrial Chemicals Co., 
Div. National Distillers Products Corp., 
New York (A, C, D, I) 

Velsicol Corp., Chicago (H) 

*Wallace & Tiernan, Inc., Harchem Div., 
Belleville, N.J. (A, C, H, I) 

*Warwick Chemical Co., Div. Sun 
Chemical Corp., L.I.C., N.Y. (B) 

Westvaco Chlor-Alkali Div., Food Ma- 
aad & Chemical Corp., New York 
G 

Westvaco Minerals Products Div., Food 
Machinery & Chemical Co., New York 


(G 
Wyandotte Chemicals Corp., Wyandotte, 
Mich. (F) 


STABILIZERS 


For related editorial information 
see p. 304. 
*Advance Solvents & Chemical Corp., 
New York 
Alframine Corp., Los Angeles 
*Antara Chemical Div., General Aniline 
& Film Corp., New York 
*Argus Chemical Corp., Brooklyn 
*Baker Castor Oil Co., New York 
*Carbide & Carbon Chemicals Co., Div. 
Union Carbide & Carbon Corp., New 
York 
*Deecy Products Co., Cambridge, Mass. 
Eagle-Picher Co., Cincinnati 
Emulsol Corp., The, Chicago 
*Ferro Chemical Corp., Bedford, Ohio 
Glyco Products Co., Inc., New York 
*Harshaw Chemical Co., The, Cleveland 
*Interchemical Corp., Finishes Div., 
New York 
Jefferson Chemical Co., Inc., New York 
Merix Chemical Co., Chicago 
Metal & Thermit Corp., New York 
National Lead Co., New York 
Nopco Chemical Co., Harrison, N.J. 
Nuodex Products Co., Elizabeth, N.J. 
Shell Chemical Corp., New York 
*Synthetic Pdts. Co., Cleveland 
Virginia-Carolina Chemical Corp., Rich- 
mond, Va. 
*Witco Chemical Co., New York 


VARNISHES, INSULATING, 
LAMINATING 


(See also Coatings) 
For related editorial information 
see p. 362. 
Acme Resin Corp., Forest Park, Ill. 
*American Cyanamid Co., New York 
*Archer-Daniels Midland Co., Minne- 
apolis 
Atlas Coatings Corp., L.I.C., N.Y. 


MATERIALS AND CHEMICALS 


*Bakelite Co., Div. Union Carbide & 
Carbon Corp., New York 

*Barrett Div., Allied Chemical & Dye 
Corp., New York 

Biggs, Carl H. Co., Los Angeles 

British Resin Products Ltd., London 

*Dow Corning Corp., Midland, Mich. 

*du Pont de Nemours, E. I. & Co., Inc., 
Wilmington 

*General Electric Co., Chemical Div., 
Pittsfield, Mass. 

George, P. D., St. Louis 

*Glidden Co., The, Cleveland 

*Interchemical Corp., New York 

Irvington Varnish & Insulator Co., Div. 
Minnesota Mining & Mfg. Co., Irving- 
ton, N.J. 

Lebec Chemical Corp., Paramount, Calif. 

Lithgow, James Co., Torrance, Calif. 

Murray Plastics Co., Poughkeepsie 

*Plastics Engineering Co., Sheboygan 

*Reichhold Chemicals, White Plains, 
N 


N.Y. 
Sherwin-Williams, The, Pigment, Color & 
Chemical Div., New York 
Standard-Toch Chemicals, Inc., Staten 
Island, N.Y. 
*Sullivan Chemicals Div., Chicago 
Thompson & Co., Oakmont, Pa. 
Westinghouse Electric Corp., Micarta 
Div., Trafford, Pa. 
Wilross Products Co., Hawthorne, N.J. 


VULCANIZING AGENTS 


Adhesive Products Corp., New York 

*American Cyanamid Co., New York 

National Lead Co., New York 

* Naugatuck Chemical, Div. U. S. Rubber 
Co., Naugatuck, Conn. 

Sharples Chemicals, Inc., Phila. 


WETTING AGENTS 


Aceto Chemical Co., Inc., Flushing, N.Y. 

*American Cyanamid Co., New York 

Atlas Powder Co., Wilmington 

*Carbide & Carbon Chemicals Co., Div., 
— Carbide & Carbon Corp., New 
York 

Drew, E. F. & Co., Inc., New York 

*du Pont de Nemours, E. I. & Co., Inc., 
Wilmington 

Emulsol Corp., The, Chicago 

*Esso Standard Oil Co., New York 

*General Dyestuff Corp., Antara Chem- 
ical Div., New York 

Glyco Products Co., Inc., New York 

Griffin Chemical Co., San Francisco 

Hercules Powder Co., Wilmington 

Jefferson Chemical Co., Inc., New York 

Kessler Chemical Co., Inc., + Phila. 

*Krieger Color & Chemical Co., Inc., 
Hollywood 

Merix Chemical Co., Chicago 

Morton-Withers Chemical Co., Greens- 
boro, N.C. 

*National Aniline Div., Allied Chemical 
& Dye Corp., New York 

Nopco Chemical Co., Harrison, N.]. 

Nuodex Products Co., Elizabeth, N.J. 

Oronite Chemical Co., San Francisco 

*Plastic Molders Supply Co., Fanwood, 
N.J. 

*Plastics Color Co., Summit, N.]. 

*Rohm & Haas Co., Phila. 

Sharples Chemicals Inc., Phila. 

*Solvay Process Div., Allied Chemical & 
Dye Corp., New York 

Synthetic Chemicals, Inc., Paterson, N.]. 

*Warwick Chemical Co., Div. Sun 
Chemical Corp., L.I.C., N.Y. 


WOOD, RESIN-TREATED 
Haskelite Mfg. Corp., Grand 
Mich. 
*Koppers Co., Inc., Pittsburgh 
Murray Plastics Co., Poughkeepsie, N.Y. 
Westinghouse Electric Corp., Micarta 
Div., Trafford, Pa. 


Rapids, 
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MACHINERY 


For related editorial information see pp. 434, 698. 





BLOWERS, PORTABLE ELECTRIC 
(Dust, Dry Air, Ete.) 


Beach-Russ Co., New York 

+Mine Safety Appliances Co., Pittsburgh 

Standard Electric Mfg. Co., W. Berlin, 
N.]J. 

T & M Machine & Tool Co., Brooklyn 

Westinghouse Electric Corp., Pittsburgh 


COMPRESSORS, AIR 


American Air Compressor Corp., No. 
Bergen, N.]. 

American Brake Shoe Co., Kellogg Div., 
Rochester 

Beach-Russ Co., New York 

Binks Mfg. Co., Chicago 

+Brunner Mfg. Co., Utica, N.Y. 

Carrier Corp., Syracuse 

*DeVilbiss Co., The, Toledo 

Lammert & Mann Co., Chicago 

Nash Eng. Co., S. Norwalk, Conn. 

Pennsylvania Pump & Compressor Co., 
Easton, Pa. 

Westinghouse Air Brake Co., Wilmer- 
ding, Pa. 


CUTTERS, GUILLOTINE 


Albert, L. & Son, Trenton, N.J. 

Alfa Machine Co., Inc., Milwaukee 

*Barker-Davis Machine Co., Inc., Leom- 
inster, Mass. 

*Clifton Hydraulic Press Co., Clifton, 


N.]. 

Eichler & Co., G. m. b. H., Ruhrstahl, 
Ger. 

Foster & Allen, Inc., Garwood, N.]J. 

*Karlton Machinery Corp., Chicago 

Lawson, E. P. Co., Inc., New York 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N.Y. 

Spadone Machine Co., New York 

* Waldron, John Corp., The, New Bruns- 
wick, N.]J. 

Wysong & Miles Co., Greenboro, N.C. 


MACHINE, ABRASIVE FORMING 


*American Steel Foundries, Elmes En- 
gineering Div., Cincinnati 

Engineering Labs., Pompton Lakes, N.]J. 

*Lake Erie Eng. Corp., Buffalo, N.Y. 

Royal Master, Inc., Riverdale, N.]. 


MACHINES, BEVELING 


Allied Engraving & Stamping Co., Buffalo 

*Hermes Engravers Inc., New York 

*Kramer, H. W. Co., Richmond Hill, 
N.Y. 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N.Y. 

*Nash, J. M. Co., Milwaukee 

*Royle, John & Sons, Paterson, N.J. 

*Standard Tool Co., Leominster, Mass. 


MACHINES, BLENDING 


*Bailey, R. N. & Co., Inc., New York 

Bramley Machinery Corp., Edgewater, 
N.]. 

*Crown Machinery, Inc., Los Angeles 

*Dravo Corp., Pittsburgh 

*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 

General Machine Co. of N. J., Newark 

Haskins, R. G. Co., Chicago 

Industrial Process Engineers, Newark 

Indicates Advertiser. + Unverified listing. 
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*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N.Y. 

Morse Mfg. Co., Inc., E. Syracuse, N.Y. 

Munson Mill Machinery Co., Utica, N.Y. 

Parkway Plastics Inc., Irvington, N.J. 

Patterson-Kelley Co., Inc., The, 
Stroudsburg, Pa. 

Progressive Machine Co., Inc., Paterson 

*Pulverizing Machinery Div., Metals 
Disintegrating Co., Inc., Summit, N.J. 

Read Standard Corp., York, Pa. 

Ross, Charles & Son Co., Brooklyn 

*Safety Car Heating & Lighting Co., 
“Entoleter” Div., Hamden, Conn. 

Sturtevant Mill Co., Boston 

T & M Machine & Tool Co., Brooklyn 

*Thropp, Wm. R. & Sons, Div. J. M. 
Lehmann Co., Lyndhurst, N.J. 

Young Machinery Co., Muncy, Ind. 


MACHINES, BLOW MOLDING 


*Borkland Labs., Marion, Ind. 
Machine Factory & Foundry Ltd., Netstal 
Pirelli S. p. A., Milan, Italy 


MACHINES, BUFFING 


Divine Bros. Co., Utica, N.Y. 

Haskins, R. G. Co., Chicago 

Hisey-Wolf Machine Co., The, Cincinnati 

*Kramer, H. W. Co., Inc., Richmond 
Hill, N.Y. 

*xLea Mfg. Co., The, Waterbury, Conn. 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N.Y. 

Maplewood Plastic Co., Div. Maplewood 
Companies, Maplewood, N.]J. 

*Nash, J. M. Co., Inc., Milwaukee 

Production Machine Co., Greenfield, 
Mass. 

Udylite Corp., The, Detroit 

United Buff Products Corp., Passaic, N.J. 


MACHINES, CALENDERING 


*Adamson United Co., Akron 

Albert, L. & Son, Trenton, N.J. 
*Bolling, Stewart Co., Inc., Cleveland 
Bramley Machinery Corp., Edgewater, 


N.J. 
Clark-Aiken Co., The, Lee, Mass. 
*Continental Machinery Co. Inc., New 
York 
Eichler & Co., G. m. b. H., Ruhrstahl, 


er. 

*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 

*Shaw, Francis & Co., Ltd., Manchester, 
Eng. 

T & M Machine & Tool Co., Brooklyn 

Tapper, Wm., Yonkers, N.Y. 

*Thropp, Wm. R. & Sons, Div. J. M. 
Lehmann Co., Lyndhurst, N.J. 

*Universal Hydraulic Machinery Co., 
Inc., New York 

Verduin, John Machine Corp., Paterson 


MACHINES, COATING 


Albert, L. & Son, Trenton, N.J. 

*Apex Machine Co., College Pt., N.Y. 

*Black-Clawson Co., Dilts Machine 
Works Div., Fulton, N.Y. 

Consolidated Vacuum Corp., Rochester 

ae Machinery Co Inc., New 
York 

*DeVilbiss Co., The, Toledo 

Dornbusch & Co., Krefeld, Ger. 

*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 


a is Engine & Machine Co., Hillside, 


*Honeycomb Structures Co., Honey. 
comb Co. of America, Los Angeles | 
*Industrial Ovens, Inc., Cleveland 
*Karlton Machinery Corp., Chicago 
— Machine Works Inc., Paterson, 


ae 
*Litzler, C. A. Co., Inc., Cleveland 
National Research Corp., Newton High- 
lands, Mass. 
Optical Film Engineering Co., Phila. 
*Paper Machinery & Research, Inc. 
Roselle, N.J. 
Progressive Machine Co., Inc., Paterson 
*Stokes, F. J. Machine Co., Phila. 
T & M Machine & Tool Co., Brooklyn 
Udylite Corp., The, Detroit 
Verduin, John Machine Corp., Paterson 
eo John Corp., New Brunswick, 
J. 


? 


MACHINES, COMPOUNDING 


*Aetna Standard Eng. Co., Warren, Pa. 

Albert, L. & Son, Trenton, N.]. 

Applied Engineering Assoc., Brooklyn 

Beardsley & Piper Div., Pettibone Mulli- 
ken Corp., Chicago 

*Bolling, Stewart & Co., Inc., Cleveland 

Bramley Mach. Corp., Edgewater, N.]. 

*Continental Machinery Co., New York 

*Crown Machinery Inc., Los Angeles 

*Dravo Corp., Pittsburgh 

*Farrel-Birmingham Co., Ansonia, Conn. 

*Formvac Corp., Div. Welding Engi- 
neers, Inc., New York 

*Hartig Engine & Machine Co., Hillside, 
N 


*Modern Plastic Machinery Co., Lodi, 
N.]J. 

Patterson-Kelley Co., The, E. 
Stroudsburg, Pa. 

Ross, Charles & Son Co., Brooklyn 

Smart & Brown, Ltd., London, Eng. 

*Standard Machinery Co., Mystic, Conn 

Tapper, Wm., Yonkers, N.Y. 

*Thropp, Wm. R. & Sons, Div. J. M. 
Lehmann Co., Lyndhurst, N.J. 

*Welding Engineers, Norristown, Pa. 


*Windsor, R. H. Ltd., So. Chessington, 
Eng. 


Inc., 


MACHINES, COOLING 


*Adamson United Co., Akron 

*Black-Clawson Co., Dilts 
Works Div., Fulton, N.J. 

*Lembo Machine Works, Inc., Paterson 

Mayer Refrigerating Engineers, Lincoln 
Park. N.J. 

T & M Machine & Tool Co., Brooklyn 


MACHINES, CUT-OFF 


*Adamson United Co., Akron . 
*Aetna Standard Eng. Co., Warren, 4. 
*Barker-Davis Machine Co., Leominster, 
Mass. 
Beck, Charles Machine Corp., Phila. 
Campbell Machine Div., American Chain 
& Cable Co., Inc., Bridgeport, (on. 
*Dilts Machine Works, Fulton, \.’. 
DoALL Co., The, Des Plaines, ! 
Famco Machine Co., Kenosha, \\ 
Foster & Allen, Inc., Garwood, 
Haskins, R. G. Co., Chicago 
*Hendrick Mfg. Corp., 
Mass. 
*Hobbs Mfg. Co., Worcester, 


Machine 


Marblehead, 


Complete addresses of companies listed appear on pp. 980-1002. 
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«+ Corp. iu Ae 

£N; a Machine & Tool Works, Buffalo 

xPe. Machinery Sales Ltd., London, 

ak sive Machine Co., Inc., Paterson 

*Ro» ins Plastic Machinery Corp., Elk- 
hart, Ind. : 

*Solem Machinery Co., Merritt-Solem 
Div.; Lockport, N.Y. ? 

Stone, S. G. Tube Machine Corp., Chi- 


T & M Machine & Tool Co., Brooklyn 
Windsor, R. H. Ltd., So. Chessington, 
En : 


MACHINES, DEFLASHING 


Albert, L. & Son, Trenton, N.J. 

American Wheelabrator & Equipment 
Corp., Mishawaka, Ind. 

*Buttondex Corp., New York 

Haskins, R. G. Co., Chicago 

Ketchpel Engineering Co., W. Engle- 
wood, N.J. 

Lacrinoid Products Ltd., Essex, Eng. : 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N.Y. 

*Nash, J. M. Co., Milwaukee 

*Niagara Machine & Tool Works, Buffalo 

*Tumb-L-Matic, Inc., New York 


MACHINES, DENSIFYING 


Beardsley & Piper Div., Pettibone Mulli- 
ken Corp., Chicago 

Bullock-Smith Associates, New York 

*Dravo Corp., Pittsburgh 


MACHINES, DICING, CHOPPING 
AND CUTTING 


*Abbott Plastic Machine Corp., Chicago 

*xAetna Standard Eng. Co., Warren, Pa. 

Alfa Machine Co., Inc., Milwaukee 

Alsteele Eng. Works, Framingham, Mass. 

American Pulverizer Co., St. Louis 

*Bailey, R. N. & Co., Inc., New York 

Ball & Jewell, Inc., Brooklyn 

Clark-Aiken Co., The, Lee, Mass. 

Condux-Werk, Herbert A. Merges K. G., 
Wolfgang, Ger. 

*Cumberland Engineering Co., 
Providence, R.I. 

*Egan, Frank A. & Co., Bound Brook, 


Inc., 


J. 
*Hale & Kullgren, Inc., Akron 
— Engine & Machine Co., Hillside, 


M & N Hydraulic Press Co., Clifton, N.J. 

Miller, Franklin P. & Son, Inc., East 
Orange, N.]J. 

Mitts & Merrill, Saginaw, Mich. 

*Meden Plastic Machinery Corp., Lodi, 


*Peco Machinery Sales Ltd., London, 
ung, 

T & M Machine & Tool Co., Brooklyn 
*Taylor, Stiles & Co., Riegelsville, N.J. 
ra Wm. R. & Sons, Lyndhurst, 


*Van Dorn Iron Works Co., Cleveland 
*Windsor, R. H. Ltd., So. Chessington, 


ing. 


MACHINES, DIPPING 


Albert, L. & Son, Trenton 

*Apex Machine Co., College Pt., N.Y. 

*( ontinental Machinery Co., New York 
*Industrial Ovens, Inc., Cleveland 
*Litzler, C. A. Co., Inc., Cleveland 
Maplewood Plastic Co., Maplewood, N.J. 


MACHINES, EXTRUDING 


- na Standard Eng. Co., Warren, Pa. 
ert, L. & Son, Trenton, N.]J. 
¥! tes 


Advertiser. + Unverified listing. 


Barzantni International Corp., Chicago 

*Black-Clawson Co., Dilts Machine 
Works Div., Fulton, N.Y. 

*Clifton Hydraulic Press Co., Clifton, 


N.]J. 

—— . tal Machinery Co. Inc., New 
or 

*Davis-Standard Sales Corp., Mystic, 
Conn 


*Egan, Frank W. & Co., Bound Brook, 
Eichler & Co., G. m. b. H., Ruhrstahl, 


r. 

*Erie Foundry Co., Erie, Pa. 

*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 

*Formvac Corp., Div. of Welding Engi- 
neers, Inc., New York 

*Hale & Kullgren, Inc., Akron 

*Hartig Engine & Machine Co., Hillside, 


N.J. 
Heinrich, H. H. Co., New York 
*Killion Tool & Mfg. Co., Verona, N.J. 
*Modern Plastic Machinery Corp., Lodi, 


N.]J. 
*National Rubber Machinery Co., Akron 
—_ Machinery Sales Ltd., London, 
ng. 
*Prodex Corp., Union, N.]J. 
*Reifenhauser, A., Bez-Kohn, Ger. 
*Royle, John & Sons, Paterson, N.J. 
*Shaw, Francis & Co., Ltd., Manchester, 
Eng. 
Smart & Brown, Ltd., London, Eng. 
*Standard Machinery Co., The, Mystic, 
Conn. 
*Stokes, F. J. Machine Co., Phila. 
*Welding Engineers, Inc., Norristown, 


a. 
Windsor, R. H. Ltd., So. Chessington, 
Eng. 


MACHINES, FILM AND CLOTH 
CUTTING 


*Adamson United Co., Akron 

Beck, Charles Machine Corp., Phila. 

Clark-Aiken Co., The, Lee, Mass. 

Condux-Werk, Herbert A. Merges K. G., 
Wolfgang, Ger. 

Eastman Machine Co., Buffalo 

*Hobbs Mfg. Co., Worcester, Mass. 

Maimin, H. Co., Inc., New York 

Miller, Franklin P. & Son, Inc., East 
Orange, N.J. 

*Shaw, Francis & Co., Ltd., Manchester, 
Eng. 

T & M Machine & Tool Co., Brooklyn 


MACHINES, FOAMING 
Liquid Casting Systems, W. New York, 


N.J. 
Mobay Chemical Co., St. Louis 
Read Standard Corp., York, Pa. 


MACHINES, FRAZING 


*Kramer, H. W. Co. Inc., Richmond Hill, 
N.Y. 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N.Y. 

*Standard Tool Co., Leominster, Mass. 

United Buff Products Corp., Passaic, N.J. 


MACHINES, GRANULATING 


Alsteele Eng. Works, Inc., Framingham, 
Mass. 

American Pulverizer Co., St. Louis 

*Bailey, R. N. & Co., New York 

Ball & Jewell, Inc., Brooklyn 

*Brosites Machine Co., New York 

*Colton, Arthur Co., Detroit 

Condux-Werk, Herbert A. Merges K. G.., 
Wolfgang, Ger. 

*Cumberland Engineering Co., Inc., 
Providence, R.I. 

— Machine & Tool Co., Clifton, 
N.J. 


MACHINERY 


*Ega, Frank W. & Co., Bound Brook, 


a 
*“Entoleter” Div., Safety Car Heating & 
Lighting Co., Inc., Hamden, Conn. 
— Engine & Machine Co., Hillside, 


ms 
*Injection Molders Supply Co., Cleve- 
land 


Leominster Tool Co., Leominster, Mass. 

Miller, Franklin P. & Son, Inc., East 
Orange, N.]J. 

Mitts & Merrill, Saginaw, Mich. 

*Modern Plastic Machinery Corp., Lodi, 


N.J. 
Pulva Corp., Perth Amboy, IV.J. 
*Pulverizing Machinery Div., Metals 
Disintegrating Co., Inc., Summit, N.]. 
*Thropp, Wm. R. & Sons, Div. of J. M. 
Lehmann Co., Inc., Lyndhurst, os 
*Van Dorn Iron Works Co., Cleveland 
*Windsor, R. H. Ltd., So. Chessington, 


Eng. 
MACHINES, HEAT SEALING 
A. High Frequency 
B. Thermal 


Amsco Packaging Machinery, Inc., 
Lk. 1..C., MY. (A, -B) 

Callanan, J. A. Co., Chicago (A) 

Cleveland Lathe & Machine Co., Cleve- 
land (B) 

*Continental Machinery Co. Inc., New 
York (A) 

*D & R Plastic Welders, Inc., Hazard- 
ville, Conn. (B) 

Electronic Processes Corp., Los Altos, 
Calif. (A, B) 

Erdco Eng. Corp., Addison, Ill. (A) 

Industron Corp., Needham Heights, 
Mass. (A) 

*Kabar Mfg. Corp., New York (A) 

*Mayflower Electronic Devices 
West New York, N.J. (A) 

Mercury Heat Sealing Equipment Co., 
Phila. (B) 

-— Engineering Corp., Los Angeles 
A 

Richter, Frederic A., Chicago (A) 

*Sealomatic Electronics Corp., Brooklyn 


Inc., 


Seward Industries, New York (A) 

Sherman Industrial Electronics Co., 
Belleville, N.J. (A) 

T & M Machine & Tool Co., Brooklyn (B) 

*Thermatron Div., Radio Receptor Co., 
Inc., New York (A) 

Vertrod Corp., Brooklyn (B) 

Weld Edge Plastics, Newark, N.J. (A) 

— Electric Corp., Pittsburgh 
A) : 

* Wiegand, Edwin L., Co., Pittsburgh (B) 


MACHINES, IMPREGNATING 


*Continental Machinery Co. Inc., New 
York 

*Dilts Machine Works, Fulton, N.Y. 

Dornbusch & Co., Krefeld, Ger. 

*Dravo Corp., Pittsburgh 

*Egan, Frank W. & Co., Bound Brook, 
N 


*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 

*Industrial Ovens, Inc., Cleveland 

Lammert & Mann Co., Chicago 

*Litzler, C. A. Co., Inc., Cleveland 

Reflin Co., San Diego 

*Stokes, F. J. Machine Co., Phila. 

*Waldron, John Corp., New Brunswick 
N.] 


*Watson-Stillman Co., The, Div. H. K. 
Porter Co., Inc., Roselle, N.J. 


MACHINES, INJECTION MOLDING 
(See also Presses, Hand Operated) 


Acme Machinery & Mfg. Co., Worcester 
*Battenfeld, Gebr., Meinerzhagen, Ger. 
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MACHINERY 


*Bolling, Stewart & Co., Inc., Cleveland 
*Brosites Machine Co., Inc., New York 
*Clifton Hydraulic Press Co., Clifton 
a ae Machinery Co. Inc., New 
Yor 
Crown Machine & Tool Co., Fort Worth 
*Daniels, T. H. & J. Ltd., Stroud, Eng. 
*DeMattia Machine & Tool Co., Clifton 
*Dowding & Doll Ltd., London, Eng. 
*Fellows Gear Shaper Co., The, Spring- 
field, Vt. 
Harvey, Guy P. & Son Corp., Leominster 
*Hydraulic Press Mfg. Co., The, Mt. 
Gilead, Ohio 
aeeres Machinery Inc., Nashua, 
1.H. 
Jackson & Church Co., Saginaw, Mich. 
*Kariton Machinery Corp., Chicago 
Kux Machine Co., Chicago 
*Lester-Phoenix, Inc., Cleveland 
*Lewis Welding & Engineering Corp., 
Bedford, Ohio 
*Lombard Governor Corp., Ashland, 
Mass. 
Machine Factory & Foundry Ltd., Netstal 
*Moslo Machinery Co., Cleveland 
* Newbury Industries, Newbury, Ohio 
*Peco Machinery Sales Ltd., London 
*Reed-Prentice Corp., Worcester, Mass. 
*Shaw, Francis & Co., Manchester, Eng. 
*Simplomatic Mfg. Co., Chicago 
*Standard Tool Co., Leominster, Mass. 
*Stokes, F. J. Machine Co., Phila. 
*Van Dorn Iron Works Co., Cleveland 
*Watson-Stillman Co., The Div. H. K. 
Porter Co., Inc., Roselle, N.J. 
* Windsor, R. H. Ltd., So. Chessington, 
Eng. 


MACHINES, KNEADING AND 
MIXING 


*Abbe, Paul O. Inc., Little Falls, N.J. 

Albert, L & Son, Trenton 

*Bailey, R. N. & Co., Inc., New York 

Bramley Mach. Corp., Edgewater, N.]. 

Bullock-Smith Associates, New York 

*Crown Machinery Inc., Los Angeles 

Day, J. H. Co., Inc., Cincinnati 

*Dravo Corp., Pittsburgh 

Eichler & Co., Hattingen, Ger. 

*Farrel-Birmingham Co., Ansonia, Conn. 

*Hale & Kullgren, Inc., Akron 

Read Standard Corp., York, Pa. 

Ross, Charles & Son Co., Brooklyn 

*Safety Car Heating & Lighting Co., 
Inc., “Entoleter” Div., Hamden, Conn. 

*Shaw, Francis & Co., Manchester, Eng. 

Tapper, Wm., Yonkers 

*Thropp, Wm. R. & Sons, Lyndhurst, 


N.J. 


MACHINES, LABELING AND 
DECORATING 


*Ackerman-Gould Co., New York 

*Acromark Co., The, Elizabeth, N.J. 

*Apex Machine Co., College Pt., N.J. 

Archer Label Co., Los Angeles 

Dependable Compressor & Machine Co., 
New York 

a wae Marking Machine Co., New 
York 

Ketchpel Eng. Co., W. Englewood, N.J. 

*Peerless Roll Leaf Co., Union City, N.J. 


MACHINES, LIQUID BLASTING 


American Wheelabrator & Equipment 
Corp., Mishawaka, Ind. 

Pangborn Corp., Hagertown, Pa. 

Vapor Blast Mfg. Co., Milwaukee 


MACHINES, METAL SPRAYING 
Metallizing Eng. Co., Inc., Westbury, 
N.Y 


Schori Process Div., Ferro-co Corp., 
oh) ee A 


& Indicates Advertiser. } Unverified listing. 


MACHINES, MOISTURE AND 
VOLATILE EXTRACTION 


Applied Engineering Assoc., Brooklyn 

Erdco Eng. Corp., Addison, Til. 

=" Engine & Machine Co., Hillside, 
a 


MACHINES, PAINT WIPING 
*Finish Engineering Co., Inc., Erie, Pa. 


MACHINES, POLISHING 
(Flexible Shaft) 


Divine Brothers Co., Utica 

Haskins, R. G. Co., Chicago 

Jarvis Corp., Middletown, Conn. 

*Kramer, H. W. Co., Richmond Hill, 
N.Y 


*Liberty Machine Co., Inc., Paterson 
Wyzenbeek & Staff, Inc., Chicago 


PAACHINES, PULVERIZING 


American Pulverizer Co., St. Louis 

*Bailey, R. N. & Co., Inc., New York 

Ball & Jewell, Inc., Brooklyn 

Beardsley & Piper Div., Pettibone Mulli- 
ken Corp., Chicago 

Condux-Werk, Herbert A. Merges K. G., 
Wolfgang, Ger. 

Miller, F. P. & Son, East Orange, N.J. 

Munson Mill Machinery Co., Utica 

Pulva Corp., Perth Amboy, N.]J. 

*Pulverizing Machinery Div., Metals Dis- 
integrating Co., Inc., Summit, N.J. 

Rapids Machinery Co., Marion, Iowa 

Ross, Charles & Son Co., Brooklyn 

*Safety Car Heating & Lighting Co., 
Inc., “Entoleter” Div., Hamden, Conn. 

Schutz-O’Neill Co., Minneapolis 

Sturtevant Mill Co., Boston 

*Thropp, Wm. R. & Sons, Lyndhurst, 
N.]J. 


MACHINES, ROLL EMBOSSING 


*Ackerman-Gould Co., New York 

*Acromark Co., Elizabeth, N.J. 

*Adamson United Co., Akron 

*Apex Machine Co., College Point, N.Y. 

Auto-Vac Co., Bridgeport, Conn. 

*Black-Clawson Co., Dilts Machine 
Works Div., Fulton, N.Y. 

Cavagnaro, John J., Harrison 

Clark-Aiken Co., The, Lee, Mass. 

Dornbusch & Co., Krefeld, Ger. 

*Egan, Frank W. & Co., Bound Brook, 
N 


Eichler & Co., Hattingen, Ger. 
*Farrel-Birmingham Co., Ansonia, Conn. 
*Kingsley Stamping Machine Co., Holly- 
wood, Calif. 
*Lembo Machine Works, Paterson, N.J. 
*Liberty Machine Co., Paterson, N.J. 
*Litzler, C. A. Co., Inc., Clevelan 
Swan Machine Co., New York 
T & M Machine & Tool Co., Brooklyn 
Verduin, John Machine Corp., Paterson 
*Waldron, John Corp., New Brunswick 


MACHINES, ROLLER COATING 


*Apex Machine Co., College Point, N.Y. 

*Acromark Co., Elizabeth, N.J. 

*Black-Clawson Co., Dilts Machine 
Works Div., Fulton, N.Y. 

*Columbia Div., The Lodge & Shipley 
Co., Hamilton, Ohio 

*Conforming Matrix Corp., Toledo 

Consolidated Vacuum Corp., Rochester 

*Continental Machinery Co. New York 

Dornbusch & Co., Krefeld, Ger. 

*Egan, Frank W. & Co., Bound Brook, 
N.J. 

*Finish Engineering Co., Inc., Erie 

*Industrial Ovens, Inc., Cleveland 

*Karlton Machinery Corp., Chicago 

Ketchpel Eng. Co., W. Englewood, N.J. 

*xLembo Machine Works, Inc., Paterson 





*Litzler, Cc. A. Co., Inc., Cleveland 

T & M Machine & Tool Co., Bi coklyn 

Verduin, John Machine Corp., Paterson 

* Waldron, John Corp., The, New Bruns. 
wick, N.J. 


MACHINES, SANDING 
(Wet and Dry) 
Black & Decker Mfg. Co., Towson, Md 
Boice-Crane Co., Toledo 
Fjellman American, Inc., Joliet, ]j], 
Haskins, R. G. Co., Chicago 
Kinenaine Ses The, & reload 
upoline Automatic Polishi i 
ment Corp., Tuckahoe, N.Y. ata 
Oliver Machinery Co., Grand Rapids 
Production Machine Co., Greenfield, 


Mass. 
*Solem Machinery Co., Merritt-Solem 
Div., Lockport, N.Y. 


MACHINES, SAWING 


A. Band Sawing 
B. Circular Sawing 
C. Hack Sawing 
D. Jig Sawing 
E. Radial Sawing 
*Barker-Davis Machine Co., Inc., Leom- 
inster, Mass. (D) 
Black & Decker Mfg. Co., Towson (B, D) 
Boice-Crane Co., Toledo (A, B, D) 
Carter Products Co., Inc., Grand Rapids, 
Mich. (C) 
DoALL Co., The, Des Plaines (A) 
*Hendrick Mfg. Corp., Marblehead, 
Mass. (E) 
Oliver Machinery Co., Grand Rapids, 
Mich. (A, B, D) 
in lemaaat Machine Co., Syracuse (A, 


*Royle, John & Sons, Paterson, N.J. (B) 
*Standard Tool Co., Leominster (D) 
Wyzenbeek & Staff, Inc., Chicago (C) 


MACHINES, SCREENING 
SEPARATING AND SIFTING 


*Bailey, R. N. & Co., Inc., New York 

Beardsley & Piper Div., Pettibone & Mul- 
liken Corp., Chicago 

Bullock-Smith Associates, New York 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N.Y. 

Read Standard Corp., York, Pa. 

*Safety Car Heating & Lighting Co., 
Inc., “Entoleter” Div., Hamden, Conn. 

Sturtevant Mill Co., Boston 

Syntron Co., Homer City, Pa. 

*Thropp, Wm. R. & Sons, Lyndhurst, 
N.J. 


MACHINES, SLITTING 


*Adamson United Co., Akron 
Beck, Charles Machine Corp., Phila. 
*Black-Clawson Co., Dilts Machine 
Works Div., Fulton, N.Y. 
Clark-Aiken Co., The, Lee, Mass. 
*Hobbs Mfg. Ca., Worcester, Mass. 
Ruf Machine Co., Inc., New York 
Swan Machine Co., New York ; 
*Taylor, Stiles & Co., Riegelsville, NJ. 


MACHINES, SLITTING AND 
MANGLING 


*Cumberland Engineering Co., Inc. 
Providence, R.I. 
MACHINES, SLUSH MOLDING 


*Akron Presform Mold Co., Cuyahoga 
Falls, Ohio % 
Geneve Mfg. Corp., Trenton, N.! 


MACHINES, SPOOLING FOR 
EXTRUSIONS 


*Black-Clawson Co., Dilts {achine 
Works Div., Fulton, N.Y. 


918 Complete addresses of companies listed appear on pp. 980-1002. 
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Ind: ~al Ovens, Inc., Cleveland 

*kill. . Tool & Mfg. Co., Verona, N.J. 
*Lit C. A. Co., Inc., Cleveland 

#Peco \fach. Sales Ltd., London, Eng. 
Progr’ «ive Machine Co., Inc., Paterson 
*Rob\ ins Plastic Machinery Corp., Elk- 


hart. Ind. 
chingey Co., Inc., New York 


f \ 
Sha _ Francis & Co., Ltd., Manchester, 
E 
Star jard Machinery Co., The, Mystic, 
MACHINES, SPRAY MASK 


PAINTING 


Binks Mfg. Co., Chicago 

Conforming Matrix Corp., Toledo 

*Fiore, Wm. M., Inc., New York 

Jay, T. V. Co., Chicago 

Maplewood Plastic Co., Div. Maplewood 
Companies, Maplewood, N.J. 

*Sepanski & Associates, Grand Rapids 

*Standard Tool Co., Leominster, Mass. 


MACHINES, SPRAY MASK 
WASHING, AUTOMATIC 


*Conforming Matrix Corp., Toledo 


MACHINES, SPRAY PAINTING, 
AUTOMATIC 


Armkurt Assoc. Engineers, New York 
Binks Mfg. Co., Chicago 

*Conforming Matrix Corp., Toledo 
*DeVilbiss Co., The, Toledo 

*Finish Engineering Co., Inc., Erie 
*Fiore, Wm. M., Inc., New York 
Lacrinoid Products Ltd., Essex, Eng. 
*Sepanski & Associates, Grand Rapids 


MACHINES, TAPPING 


Automatic Methods, Inc., Elizabeth 

Black & Decker Mfg. Co., Towson, Md. 

Boice-Crane Co., Toledo 

a Lathe & Machine Co., Cleve- 
anc 

Hamilton Tool Co., Hamilton, Ohio 


MACHINES, THERMOSETTING 
MOLDING, AUTOMATIC 


*Akron Presform Mold Co., Cuyahoga 
Falls, Ohio 

*American Steel Foundries, Elmes Engi- 
neering Div., Cincinnati 

Baker Brothers, Inc., Toledo 

*Hull-Standard Corp., Abington, Pa. 

Machine Factory & Foundry Ltd., Netstal 

*Stokes, F. J. Machine Co., Phila. 


Warren Plastics Corp., Cropp Eng. Div., 
Warren, Pa. 


MACHINES, TUBE ROLLING 
Reflin Co., San Diego, Calif. 


MACHINES, TUMBLING 


*Dravo Corp., Pittsburgh 
*Injection Molders Supply Co., Cleveland 
— H. W. Co., Richmond Hill, 


Lacrinoid Products Ltd., Essex, Eng. 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N.Y. 

Morse Mfg. Co., Inc., E. Syracuse 

*Siebert, Rudolph R. Co., Rochester 

*Tumb-L-Matic, Inc., New York 

Udylite Corp., The, Detroit 


MACHINES, VACUUM FORMING 
*Abbott Plastic & Machine Corp., Chi- 


Ca 
Auto-Vac Co., Bridgeport 
% Indicates Advertiser, } Unverified listing. 


*Borkland Laboratories, Marion, Ind. 

*Comet Industries, Franklin Park, Ill. 

*Formvac Corp., Div. Welding Engi- 
neers, Inc., New York 

Hydro-Chemie Ltd., Zurich, Switzerland 

—— Machinery Sales Ltd., London, 
ng. 

*Sealomatic Electronics Corp., Brookl 

— Industrial Designs, Somerville, 

*Vacuum Forming Corp., Port Washing- 
ton, N.Y. 

Whitlock Co., The, Chicago 

ds opp R. H. Ltd., So. Chessington, 
ung. 

*Zack Industries, Passaic, N.J. 


MACHINES, WIRE COATING 


Albert, L. & Son, Trenton, N.J. 

Bramley Mach. Corp., Edgewater, N.J. 

*Continental Machinery Co. Inc., New 
York 

*Davis-Standard Sales Corp., 
Conn. 

Eichler & Co., Hattingen, Ger. 

i Tae Engine & Machine Co., Hillside, 


Mystic, 


*Industrial Ovens, Inc., Cleveland 
*Litzler, C. A. Co., Inc., Cleveland 
*Modern Plastic Machinery Corp., Lodi, 


*Royle, John & Sons, Paterson, N.J. 


METAL DETECTORS, ELECTRONIC 


*General Electric Co., Schenectady 
#R. C. A. Industrial Products, Camden 


MILLS, BALL OR PEBBLE 


*Abbe, Paul O. Inc., Little Falls, N.J. 

Albert, L. & Son, Trenton, N.J. 

Baker Perkins Inc., Saginaw, Mich. 

Condux-Werk, Herbert A. Merges K. G., 
Wolfgang, Ger. 

*Dravo Corp., Pittsburgh 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N.Y. 


MILLS, ROLL 


*Adamson United Co., Akron 

*Aetna Standard Eng. Co., Pittsburgh 

Albert, L. & Son, Trenton, N.J. 

*Bolling, Stewart & Co., Cleveland 

*Continental Machinery Co. Inc., New 
York 

*Crown Machinery Inc., Los Angeles 

Day, J. H. Co., Ine., Cincinnati 

Eichler & Co., Hattingen, Ger. 

*Erie Engine & Mfg. Co., Erie, Pa. 

*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 

*Hale & Kullgren, Inc., Akron 

Ross, Charles & Son Co., Brooklyn 

—: Francis & Co., Ltd., Manchester, 

ng. 

*Thropp, Wm. R. & Sons, Div. of J. M. 

Lehmann Co. Inc., Lyndhurst, N.J. 


MIXERS, BANBURY 


*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 


MIXERS, DRY COLORING & 
BLENDING 


* Abbe, Paul O. Inc., Little Falls, N.J. 

Acme Machinery & Mfg. Co. Inc., 
Worcester, Mass. 

*Bailey, R. N. & Co., New York 

Baker Perkins Inc., Saginaw, Mich. 

Bullock-Smith Associates, New York 

*Colton, Arthur Co., Detroit 

*Crown Machinery, Inc., Los Angeles 

Day, J. H. Co., Inc., Cincinnati 

*Dunning & Boschert Press Co., Inc., 
The, Syracuse 


MACHINERY 


General Machine Co. of N. J., Newark 

xInjection Molders Supply Co., Cleve- 
land 

The, E. 


Patterson-Kelley Co., Inc., 


Sree Pa. 
*Plastic Molders Supply Co., Inc., Fan- 
wood, N.]J. 


Rapids Machinery Co., Inc., Marion, lowa 

Read Standard Corp., York, Pa. 

Ross, Charles & Son Co., Brooklyn 

*Safety Car Heating & Lighting Co., 
Inc., “Entoleter” Div., Hamden, Conn. 

Sturtevant Mill Co., Boston 

*Thropp, Wm. R. & Sons Co., Lyndhurst, 
N 


Young Machinery Co., Muncy, Ind. 


MIXERS, INTENSIVE INTERNAL 


*Abbe, Paul O. Inc., Little Falls, N.J. 

*xAetna Standard Eng. Co., Pittsburgh 

*Bailey, R. N. & Co., Inc., New York 

Baker Perkins Inc., Saginaw, Mich. 

Beardsley & Piper Div., Pettibone Mulli- 
ken Corp., Chicago 

*Bolling, Stewart & Co., Inc., Cleveland 

Day, J. H. Co., Inc., Cincinnati 

*Dravo Corp., Pittsburgh 

*Egan, Frank W. & Co., Bound Brook, 
N.]. 

*Formvac Corp., Div., Welding En- 
gineers, Inc., New York 

*Hale & Kullgren Inc., Akron 

Read Standard Corp., York, Pa. 

Ross, Charles & Son Co., Brooklyn 

Tapper, Wm., Yonkers, N.Y. 

*Thropp, Wm. R. & Sons Co., Lyndhurst, 
N.J. 


MIXERS, INTERMIX 


Munson Mill Machinery Co., Utica, N.Y. 
*Shaw, Francis & Co., Ltd., Manchester, 
Eng. 


MOLD TEMPERATURE 
CONTROLLERS 


Assembly Products, Chesterland, Ohio 

Barber-Colman Co., Wheelco Instruments 
Div., Rockford 

Emmett Machine & Mfg., Inc., Akron 

*General Electric Co., Schenectady 

*Gerin Mfg. Co., Inc., Newark, N.J. 

*Improved Machinery Inc., Nashua, N.H. 

*Industrial Mfg. Corp., Indianapolis 

*Injection Molders Supply Co., Cleve- 
land 

Mayer Refrigerating Engineers, Lincoln 
Park, N.J. 

*Peco Machinery Sales Ltd., London, 
Eng. 

*Powers Regulator Co., Skokie, IIl. 

Pyrometer Instrument Co., Inc., The, 
Bergenfield, N.J. 

*Sarco Co., Inc., New York 

*Sterling, Inc., Milwaukee 

*Thermo Electric Co., Rochelle Park, 
N.]J. 

*West Instrument Co., Chicago 

*Wiegand, Edwin L. Co., Pittsburgh 


POWER UNITS, HYDRAULIC 


Airoyal Co., The, Maplewood, N.]. 

Albert, L. & Son, Trenton, N.]J. 

*xAmerican Steel Foundries, Elmes Engi- 
neering Div., Cincinnati 

*Bolling, Stewart & Co., Cleveland 

*Clifton Hydraulic Press Co., Clifton, 
N.J. 

*Dake Engine Co., Grand Haven, Mich. 

*Erie Engine & Mfg. Co., Erie, Pa. 

*Erie Foundry Co., Erie, Pa. 

*French Oil Mill Mach. Co., Piqua, Ohio 

*Hydraulic Press Mfg. Co., The, Mt. 
Gilead, Ohio 

Lawton, C. A. Co., De Pere, Wis. 

— Welding & Eng. Corp., Bedford, 
Ohio 
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MACHINERY 


MacMillin Eng. Corp., Schiller Park, Il. 

Maplewood Plastic Co., Div. Maplewood 
Companies, Maplewood, N.J. 

Oilgear Co., The, Milwaukee 

*Standard Tool Co., Leominster, Mass. 

*Universal Hydraulic Machinery Co. 
Inc., New York 

*Vickers; Inc., Detroit 

* Wood, R. D. Co., Phila. 


PREFORMERS, FIBROUS GLASS 


Brenner, I. G. Co., Newark, Ohio 
*Erie Engine & Mfg. Co., Erie, Pa. 
Turner Machine Co., Danbury, Conn. 


PRESSES, ARBOR 


*Acromark Co., The, Elizabeth, N.J. 
American Broach, Ann Arbor, Mich. 
*American Steel Foundries, Elmes Engi- 
neering Div., Cincinnati 
Baldwin-Lima-Hamilton Corp., Phila. 
= Hydraulic Press Co., Clifton, 
N.J. 
*Dake Engine Co., Grand Haven, Mich. 
Dixon, T. H. & Co., Ltd., Letchworth, 
Eng. 
*Erie Foundry Co., Erie, Pa- 
Famco Machine Co., Kenosha, Wis. 
Greenerd Arbor Press Co., Nashua, N.H. 
*Kabar Mfg. Corp., New York 
Ketchpel Eng. Co., W. Englewood, N.J. 
Lawton, C. A. Co., De Pere, Wis. 
Machine Factory & Foundry Ltd., Netstal 
*Watson-Stillman Co., The, Div. H. K. 
Porter Co., Inc., Roselle, N.J. 
Williams-White & Co., Moline, II. 
*Wood, R. D. Co., Phila. 


PRESSES, CAKING 


Albert, L. & Son, Trenton, N.J. 

*Clifton Hydraulic Press Co., Clifton, 
N.]. 

*Erie Foundry Co., Erie, Pa. 

Hydraulic Sal-Press, Inc., Brooklyn 

Lawton, C. A. Co., De Pere, Wis. 

*Universal Hydraulic Machinery Co., 
Inc., New York 


PRESSES, COMPRESSION 


A. Fully Automatic 
B. Manual & Semi-Automatic 


*Adamson United Co., Akron (A, B) 

Albert, L. & Son, Trenton (A, B) 

*American Steel Foundries, Elmes Engi- 
neering Div., Cincinnati (A, B) 

Atlas Hydraulic Inc., Phila. (A, B 

*B. I. P. Engineering Ltd., Coldfield, 
Eng. (A, B) 

Baker Brothers, Inc., Toledo (A, B) 

ee Corp., Phila. (A, 
B 

*Battenfeld, Gebr., Meinerzhagen, Ger. 
(A, B) 

*Berthelsen Eng. Works, Inc., Joliet, Til. 
(A, B) 

*Bolling, Stewart & Co., Cleveland (A, B) 

Bradley & Turton Ltd., Kidderminster, 
Eng. (B) 

*Carver, Fred S. Inc., Summit, N.J. (B) 

Clark-Aiken Co., The, Lee, Mass. (A, B) 

*Clifton Hydraulic Press Co., Clifton, 
N.J. (A, B) 

*Columbia Div., The Lodge & Shipley 
Co., Hamilton, Ohio (A, B) 

*Continental Machinery Co. Inc., New 
York (A) 

*Dake Engine Co., Grand Haven, Mich. 
(A, B) 

*Daniels, T. H. & J. Ltd., Lightpill Iron 
Works, Stroud, Eng. (B) 

*Davidson-Kennedy Co., Atlanta, Ga. (B) 

tDixon, T. H. & Co., Ltd., Letchworth, 
Eng. (B) 


% Indicates Advertiser. } Unverified listing. 


*Dunning & Boschert Press Co., Inc., 
Syracuse (B) 

Eichler & Co., G. m. b. H., Hattingen, 
Ger. (B 

Electronic Processes Corp., Los Altos, 
Calif. (B) 

*Erie Engine & Mfg. Co., Erie (A, B) 

*Erie Foundry Co., Erie, Pa. (A, B) 

*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. (A, B) 

*French Oil Mill Machinery Co., Piqua, 
Ohio (B) 

*Hale & Kullgren, Akron (A, B) 

*Hull-Standard Corp., Abington, Pa. (B) 

*Hydraulic Press Mfg. Co., The, Mt. 
Gilead, Ohio (B) 

Hydraulic Sal-Press Inc., Brooklyn (A, B) 

*xImproved Machinery Inc., Nashua, 
N.H. (B) 

*Karlton Machinery Corp., Chicago (A, 


B) 

*Lake Erie Eng. Corp., Buffalo (A, B) 

Lawton, C. A. Co., De Pere, Wis. (A, B) 

*Lewis Welding & Engineering Corp., 
Bedford, Ohio (A, B) 

*Logan Eng. Co., Chicago (A, B) 

*M & N Hydraulic Press Co., Clifton, 
N.J. (A, B) 

Machine Factory & Foundry Ltd., Netstal, 
Switzerland (A, B) 

Oliver Corp., The, A. B. Farquhar Div., 
York, Pa. (A, B) 

Pasadena Hydraulics, Inc., Pasadena (B) 

Poinsettia Co., The, Pitman, N.J. (B) 

Rucker Co., The, Oakland (A, B) 

*Shaw, Francis & Co., Ltd., Manchester, 
Eng. (B) 

— o Industrial Designs, Somerville, 

*Stokes, F. J. Machine Co., Phila. (A, B) 

Tapper, Wm., Yonkers (A, B) 

*Universal Hydraulic Machinery Co., 
Inc., New York (A, B) 

Wabash Metal Products Co., Wabash, 
Ind. (A, B) 

Warren Plastics Corp., Cropp Eng. Div., 
Warren, Pa. (A, B) 

*Watson-Stillman Co., The, Div. H. K. 
Porter Co., Inc., Roselle, N.J. (A, B) 

Williams-White & Co., Moline (A, B) 

*Wood, R. D. Co., Phila. (B) 


PRESSES, CONTINUOUS 


*Adamson United Co., Akron 
*Berthelsen Eng. Works, Inc., Joliet 
— Hydraulic Press Co., Clifton, 
N.]. 
Famco Machine Co., Kenosha, Wis. 
Fjellman American, Inc., Joliet 
*Hydraulic Press Mfg. Co., The, Mt. 
Gilead, Ohio 
*Karlton Machinery Corp., Chicago 
*Lake Erie Eng. Co., Buffalo, N.Y. 
Lawton, C. A. Co., De Pere, Wis. 
*Watson-Stillman Co., The, Div. F. K. 
Porter Co., Inc., Roselle, N.J. 


PRESSES, DEGATING 


*Barker-Davis Machine Co., Inc., Leom- 
inster, Mass. 

*Buttondex Corp., New York 

*Clifton Hydraulic Press Co., Clifton 

Lawton, C. A. Co., De Pere, Wis. 

* Niagara Machine & Tool Works, Buffalo 

*Standard Tool Co., Leominster, Mass. 


PRESSES, EMBOSSING 


*Ackerman-Gould Co., New York 

*Acromark Co., The, Elizabeth, N.J. 

*American Steel Foundries, Elmes En- 
gineering Div., Cincinnati 

*Apex Machine Co., College Pt., N.Y. 

*Clifton Hydraulic Press Co., Clifton 

*Dake Engine Co., Grand Haven, Mich. 

*Erie Foundry Co., Erie, Pa. 

Famco Machine Co., Kenosha, Wis. 





*Farrel-Birmingham Co., Inc . Ansonia, 


*French Oil Mill Mach. Co.., Piqua, Ohio 
ae Bros. & Ste oe 
ydraulic Press - Co., 
Gilead, Qhio > Ts Mt 
<here 7 Stamping Machine (o,, Holly. 


J 


Lawton, C. A. Co., De Pere, Wis, 

*M & N Hydraulic Press Co., Clifton 
* Niagara Machine & Tool Works, Bufaly 
Oliver Corp., The, A. B. Farquhar Div, 


York, Pa. 
*Peerless Roll Leaf Co., Union City, NJ 
*Standard Tool Co., Leominster, Mass 
Swan Machine Co., New York 
T & M Machine & Tool Co., Brooklyn 


*Wood, R. D. Co., Philadelphia 


PRESSES, HAND OPERATED 


A. Compression 
B. Injection 
Albert, L. & Son, Trenton (A) 
*xAmerican Steel Foundries, Elmes Fp. 
gineering Div., Cincinnati (A) 
Bradley & Turton Ltd., Kidderminster, 
Eng. (A) 
— Fred S. Inc., Summit, N.J. (A, 


B 

*Clifton Hydraulic Press Co., Clifton, 
N.J. (A, B) 

—_ Engine Co., Grand Haven, Mich. 

*Dunning & Boschert Press Co., Inc., 
Syracuse (A) 

*Erie Engine & Mfg. Co., Erie, Pa. (A) 

*Erie Foundry Co., Erie, Pa. (A) 

*French Oil Mill Machinery Co., Piqua, 
Ohio (A) 

*Hydraulic Press Mfg. Co., The, Mt. 
Gilead, Ohio (A, B) 

Knuth Eng. Co., Chicago (A) 

*Lake Erie Eng. Corp., Buffalo (A) 

*Logan Engineering Co., Chicago (A) 

*M & N Hydraulic Press Co., Clifton (A) 

* Newbury Industries, Newbury, Ohio (B) 

Pasadena Hydraulics, Inc., Pasadena (A) 

*Peco Machinery Sales Ltd., London, 
Eng. (B) 

*Shaw, Francis & Co., Ltd., Manchester, 
Eng. (B) 

*Simplomatic Mfg. Co., Chicago (B) 

*Standard Tool Co., Leominster (A) 

*Universal Hydraulic Machinery Co. 
New York (A) 

*Van Dorn Iron Works Co., The, Cleve- 
land (B) 

Wabash Metal Products Co., Wabash (4) 

Warren Plastics Corp., Div. Cropp Eng. 
Div., Warren, Pa. (A) 

*Watson-Stillman Co., The, Div. H. K. 
Porter Co., Inc., Roselle, N.J. (A, B) 

Williams-White & Co., Moline, Ill. (A) 

*Windsor, R. H. Ltd., So. Chessington, 
Eng. (B) 

*Wood, R. D. Co., Phila. (A) 


PRESSES, HOBBING 


Albert, L. & Son, Trenton, N.J. 
*American Steel Foundries, Elmes Er 
gineering Div., Cincinnati 
Baldwin-Lima-Hamilton Corp., Phila. 
*Bolling, Stewart & Co. Inc., ‘ “leveland 
*xClifton Hydraulic Press Co., Clifton 
*Dake Engine Co., Grand Haven, Mich. 
*Daniels, T. H. & J. Ltd., Lightpill Iron 
Works, Stroud, Eng. 
*Dunning & Boschert Press ©o., Ine. 
Syracuse 
*Erie Foundry Co., Erie, Pa. 
*French Oil Mill Mach. Co., P)\"3, Ohio 
*Karlton Machinery Corp., C) -22° 4) 
*Lake Erie Engineering Corp. Bufdl 
Lawton, C. A. Co., De Pere, 


920 Complete addresses of companies listed appear on pp. 980-1002. 
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« . Hydraulic Press Co., Clifton 
bose Factory & Foundry Ltd., Net- 


Olive: orp A. B. Farquhar Div., York, 
Pa 
- -aper Co., Los Angeles 
Plast atillman Co., The, Div. H. K. 
Por -r Co., Inc., Roselle, N.J. 
Willis s-White & Co., Moline, Il. 
*xWoo R. D. Co., 


ORESSES, INJECTION 
(See Machines, Injection Molding and 
Presses, Hand Operated) 


PRESSES, LAMINATING 


A. Thermosetting Sheet 
B. Thermoplastic Sheet 


*Adamson United Co., Akron (A, B) 
Abert, L- & Son, Trenton, N.J. (A, B) 
Allied Fiber Glass, Inc., Los Angeles (A, 


addeatell Steel Foundries, Elmes En- 
gineering Div., Cincinnati (A, B) 

*Berthelsen Eng. Works, Inc., Joliet, Ill. 
(A, B) 

*Bolling, Stewart & Co., Inc., Cleveland 
(A, B) 

*Carver, Fred S. Inc., Summit, N.J. (A, 


B) 

xClifton Hydraulic Press Co., Clifton, 
N.J. (A, B) ; 

*Columbia Div., The Lodge & Shipley 
Co., Hamilton, Ohio (A, B) 

*Dake Engine Co., Grand Haven, Mich. 
(A, B) 

+Dixon, T. H. & Co., Ltd., Letchworth, 
Eng. (A, B) 

*Dunning & Boschert Press Co., Inc., 
The, Syracuse (A, B) 

*Erie Engine & Mfg. Co., Erie, Pa. (A) 

*Erie Foundry Co., Erie, Pa. (A, B 

*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. (A, B) 

Filmwood Corp., Merchantville, N.J. (A) 

Fjellman American, Inc., Joliet (A, B) 

*Formvac Corp., Div. Welding Engi- 
neers, Inc., New York (B) 

*French Oil Mill Machinery Co., Piqua, 
Ohio (A, B) 

*Hydraulic Press Mfg. Co., The, Mt. 
Gilead, Ohio (A, B) 

Acne Machinery Corp., Chicago (A, 


Knuth Eng. Co., Chicago (B) 

*Lake Erie Engineering Corp., Buffalo, 
N.Y. (A, B) 

Te wre Works, Inc., Paterson, 

*Lewis Welding & Engineering Corp., 
Bedford, Ohio (A) nit : +4 

*Logan Engineering Co., Chicago (A 

*M & N Hydraulic Press Co., Clifton, 
N.J. (A) 

Machine Factory & Foundry Ltd., Net- 
stal (A, B) 

Oliver Corp., The, A. B. Farquhar Div., 
York, Pa. (A. B) 

— Hydraulics, Pasadena, Calif. 


Plastic Laminating Corp., Vaux Hall, 
N.J. (A, B) 

Presco Plastics, Milwaukee (B) 

*Solem Machinery Co., Merritt-Solem 
Div., Lockport, N.Y. (A, B) 

Tapper, Wm., Yonkers, N.Y. (A, B) 

Unis ersal Hydraulic Machinery Co., 
Inc., New York (A, B) 

Wabash Metal Products Co., Wabash (B) 

*Watson-Stillman Co., The, Div. H. K. 

P Porter Co., Inc., Roselle, N.J. (A, B) 
Welding Engineers, Norristown, Pa. (B) 

Williams-White & Co., Moline (A, B) 

Willson Camera Co., Havertown, Pa. (A, 


*Wood, R. D. Co., Phila. (A, B) 
¢ Unverified listing. 
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PRESSES, PREFORMING 
A. Fibrous Materials 
B. Granular or Powder Materials 
Baldwin-Lima-Hamilton Corp., Phila. (A, 


B 
Bradley & Turton Ltd., Kidderminster, 
Eng. (B) 
Brenner, I. G. Co., Newark, Ohio (A 
*Clifton Hydraulic Press Co., Clifton, 


N.J. (A, B) 
Caton, Arthur Co., Detroit (B) 
*Columbia Div., The Lodge & Shipley 
Co., Hamilton, Ohio (A, B) 
*Daniels, T. H. & J. Ltd., Lightpill Iron 
Works, Stroud, Eng. (B) 
*Erie Engine & Mfg. Co., Erie, Pa. (A) 
*Erie Foundry Co., Erie, Pa. (A, B) 
Fjellman American, Inc., Joliet (A, B) 
*French Oil Mill Machinery Co., Piqua, 
Ohio (A, B) 
*Lake Erie Eng. Corp., Buffalo (A, B) 
Lawton, C. A. Co., De Pere, Wis. (A, B) 
*Logan Engineering Co., Chicago (B) 
*Stokes, F. J. Machine Co., Phila. (B) 
*Universal Hydraulic Machinery Co., 
Inc., New York (B) 
“ora John Machine Corp., Paterson, 


J. (A) 
*Watson-Stillman Co., The, Div. H. K. 
Porter Co., Inc., Roselle, N.J. (A, B) 
*Wood, R. D. Co., Phila. (A) 


PRESSES, PLASTIC PRINTING 


*Ackerman-Gould Co., New York 

*Acromark Co., The, Elizabeth, N.J. 

* Apex Machine Co., College Pt., N.Y. 

*Bolling, Stewart & Co., Inc., Cleveland 

Heinrich, H. H. Co., New York 

*Kingsley Stamping Machine Co., Holly- 
wood 

*Lake Erie Eng. Corp., Buffalo, N.Y. 

*Lembo Machine Works, Paterson, N.J. 

Markem Machine Co., Keene, N.H. 

*Olsenmark Corp., New York 

Pasadena Hydraulics, Inc., Pasadena, 
Calif. 

Swan Machine Co., New York 

T & M Machine & Tool Co., Brooklyn 

= Metal Products Co., Wabash, 
nd. 

*Waldron, John Corp., The, New Bruns- 
wick, N.]. 

Wolverine Paper Converting Machinery 
Corp., Detroit 

*Wood, R. D. Co., Phila. 


PRESSES, ROLL LEAF AND 
HOT STAMPING 


*Ackerman-Gould Co., New York 
*Acromark Co., The, Elizabeth, N.J. 
*Apex Machine Co., College Pt., N.Y. 
*Gane Bros. & Lane, Inc., Chicago 
*Kingsley Stamping Machine Co., Holly- 
woo 
Markem Machine Co., Keene, N.H. 
*Olsenmark Corp., New York 
*Peerless Roll Leaf Co., Inc., 
City, N.J. 
Swan Machine Co., New York 
Swift, M. & Sons, Inc., Hartford, Conn. 
Wabash Metal Products Co., Wabash 


Union 


PRESSES, TRANSFER MOLDING 


*Adamson United Co., Akron 

Albert, L. & Son, Trenton, N.J. 

*American Steel Foundries, Elmes En- 
gineering Div., Cincinnati 

*B. I. P. Engineering Ltd., Coldfield, 
Eng. 

*Bolling, Stewart & Co., Inc., Cleveland 

*Clifton Hydraulic Press Co., Clifton, 


N.J. 
*Dake Engine Co., Grand Haven, Mich. 


MACHINERY 


*Daniels, T. H. & J. Ltd., Lightpill Iron 
Works, Stroud, Eng. 

*Erie Engine & Mfg. Co., Erie, Pa. 

*Erie Foundry Co., Erie, Pa. 

oe Oil Mill Machinery Co., Piqua, 

io 

*Hale & Kullgren, Inc., Akron 

*Hull-Standard Corp., Abington, Pa. 

*Hydraulic Press Mfg. Co., The, Mt. 
Gilead, Ohio 

— Machinery Inc., 


.H. 
*Karlton Machinery Corp., Chicago 
*Lake Erie Engineering Corp., Buffalo 
Lawton, C. A. Co., De Pere, Wis. 
*M & N Hydraulic Press Co., Clifton 
—- Factory & Foundry Ltd., Net- 
sta 
Pasadena Hydraulics, Pasadena, Calif. 
—_ Francis & Co., Ltd., Manchester, 
ng. 
*Universal Hydraulic Machinery Co., 
Inc., New York 
Wabash Metal Products Co., Wabash 
*Watson-Stillman Co., The, Div. H. K. 
Porter Co., Inc., Roselle, N.J. 
Williams-White & Co., Moline, Ill. 
*Wood, R. D. Co., Phila. 


Nashua, 


A. Coolant 
B. Hydraulic 
C. Vacuum 


Albert, L. & Son, Trenton, N.J. (B) 
Aldrich Pump Co., Allentown (A, B) 
*American Steel Foundries, Elmes En- 
ineering Div., Cincinnati.(B) 
Baldwin-Lima-Hamilton Corp., Phila. (B) 
Beach-Russ Co., New York (C) 
tBorg-Warner Corp., Pesco Products 
Div., Bedford, Ohio (B) 
Bradley & Turton Ltd., Kidderminster (B) 
*Carver, Fred S. Inc., Summit, N.J. (B) 
Central Scientific Co., Chicago (C) 
*Clifton Hydraulic Press Co., Clifton, 
N.J. (B) 
*Comet Industries, Franklin Park, Ill. (C) 
comet Vacuum Corp., Rochester 
*Dunning & Boschert Press Co., Inc., 
Syracuse (B) 
— John Co., Inc., Verona, N.J. 
B 


Fostoria Pressed Steel Corp., Fostoria, 
Ohio (A) 

*General Electric Co., Schenectady (C) 

Gerotor May Corp., Baltimore (B) 

*Hydraulic Press Mfg. Co., The, Mt. 
Gilead, Ohio (B) s 

*Karlton Machinery Corp., Chicago (B) 

Lammert & Mann Co., Chicago (C) 

*M & N Hydraulic Press Co., Clifton (B) 

Machine Factory & Foundry Ltd., Net- 
stal (B) 

MacMillin Engineering Corp., Schiller 
Park, Ill. (B) 

Nash Eng. Co., S. Norwalk, Conn. (C) 

National Research Corp., Newton High- 
lands, Mass. (C) 

Oilgear Co., The, Milwaukee (B) 

Pennsylvania Pump & Compressor Co., 
Easton (C) 

Ruthman Machinery Co., Cincinnati (A) 

*Stokes, F. J. Machine Co., Phila. (C) 

Thermomat Co. Inc., Trenton, N.J. (C) 

*Universal Hydraulic Machinery Co., 
Inc., New York (B) 

*Vacuum Forming Corp., Port Washing- 
ton, N.Y. (C) 

*Vickers, Inc., Detroit (B) 

*Watson-Stillman Co., The, Div. H. K. 
Porter Co., Inc., Roselle, N.J. (B) 


RESIN MANUFACTURING PLANTS 


*Aetna Standard Eng. Co., Warren, Pa. 
Blaw-Knox Co., Pittsburgh 
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MACHINERY 


a aaa Machinery Co. Inc., New 
Yor 

*Hale & Kullgren, Inc., Akron 
Industrial Process Engineers, Newark 


SHEET PLASTIC 
FABRICATING MACHINES 


(Bending, Creasing, Drawing, 
Folding, Gluing) 


Auto-Vac Co., Bridgeport 

Beck, Charles Machine Corp., Phila. 
*Borkland Labs., Marion, Ind. 
*General Plastics Corp., Marion, Ind. 


tIndustrial Radiant Heat Corp., Glad- 
stone, N.J. 

*Kabar Mfg. Corp., New York 

Maplewood Plastic Co., Div. Maplewood 
Companies, Maplewood, N.]J. 

* Niagara Machine & Tool Works, Buffalo 

Toe Instrument Corp., No. Tonawanda, 


ee 
Thermomat Co. Inc., Trenton, N.J. 


USED AND REBUILT MACHINES 


Albert, L. & Son, Trenton, N.J. 
Berry, A. L. Machinery Co., Woodmont 
*Bolling, Stewart & Co., Inc., Cleveland 





Bonwitt, Eric, Chicago 

ae Machinery Co. !nc., Ney 
0! 

First Machinery Corp., Brookly 

Hydraulic-Sal Press Co., Ine. ‘Brookly 
a Molders Supply Co., Cleve. 


Lawson, E. P. Co. Inc., New York 
hs . N eg — No Clifton, NJ 
adio Receptor y 3 ; 
Div., New York 5 Theametes 
Stein Equipment Co., Brooklyn 
*Universal Hydraulic Machinery (, 
Inc., New York ; 
Zenner, Justin, Chicago 








— 


EQUIPMENT 


related editorial information see p. 434, 698. 





ACCUMULATORS 


A. Air Ballasted 
B. Hydropneumatic 
C. Weight 


Albert, L. & Son, Trenton, N.J. (B, C) 

Aldrich Pump Co., Allentown, Pa. (B) 

*American Steel Foundries, Elmes En- 
gineering Div., Cincinnati (A, B, C) 

* Apex Electrical Mfg. Co., Cleveland (B) 

Baldwin-Lima-Hamilton Corp., Phila. (B) 

Blaw-Knox Co., Pittsburgh (A, B) 

Bradley & Turton Ltd., Kidderminster, 
Eng. (C) 

*Clifton Hydraulic Press Co., Clifton, 
N.J. (A, B, C) 

*Daniels, T. H. & J. Ltd., Stroud (C) 

*Dunning & Boschert Press Co., Inc., 
Syracuse (C) 

*Erie Foundry Co., Erie, Pa. (A, B, C) 

*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. (A, B, C) 

*French Oil Mill Machinery Co., Piqua, 
Ohio (A, B, C) 

*Industrial Ovens, Inc., Cleveland (A, 
B, C) 

*Karlton Machinery Corp., Chicago (A, 
B, C) 

*Lake Erie Eng. Corp., Buffalo (A, B, C) 

Machine Factory & Foundry Ltd., Net- 
stal (B) 

— Fluid Power Co., Melrose Park, 
Ill. (B) 

Richardson Scale Co., Clifton, N.J. (C) 

*Shaw, Francis & Co., Ltd., Manchester, 
Eng. (C) 

*Vickers, Inc., Detroit (B) 
*Watson-Stillman Co., The, Div. H. K. 
Porter Co., Inc., Roselle, N.J. (B, C) 

*Wood, R. D. Co., Phila. (A, B, C) 


AIR CONDITIONING EQUIPMENT 


+American Blower Corp., Detroit 

Binks Mfg. Co., Chicago 

+Brunner Mfg. Co., Utica, N.Y. 

Carrier Corp., Syracuse 

*Dravo Corp., Pittsburgh 

*General Electric Co., Pittsfield, Mass. 

*Powers Regulator Co., Skokie, Ill. 

*Superior Plastics, Inc., Chicago 

United States Air Conditioning Corp., 
Minneapolis 

Westinghouse Electric Corp., Pittsburgh 


AUTOCLAVES 


*Adamson United Co., Akron 
*Aetna Standard Eng. Co., Warren, Pa. 


% Indicates Advertiser. } Unverified listing. 


Albert, L. & Son, Trenton, N.J. 

Blaw-Knox Co., Pittsburgh 

*Bolling, Stewart & Co., Inc., Cleveland 

oe Machinery Co., Inc., New 

or 

*Dravo Corp., Pittsburgh 

*Hale & Kullgren, Inc., Akron 

Industrial Process Engineers, Newark 

Jackson & Church Co., Saginaw, Mich. 

*Kellogg, M. W. Co., Jersey City, NJ. 

*Multiplastics, Div. Curd Enterprises, 
Inc., Franklin Park, Ill. 

Patterson-Kelley Co., Inc., The, E. 
Stroudsburg, Pa. 


BARRELS, TUMBLING 


American Wheelabrator & Equipment 
Corp., Mishawaka, Ind. 

ae i aa Hydraulic Press Co., Clifton, 

*Crown Machinery Inc., Los Angeles 

+Desimone, A. J. Corp., E. Paterson 

General Machine Co. of N. J., Newark 

Hartford Steel Ball Co., Hartford, Conn. 

—— Molders Supply Co., Cleve- 
an 

— H. W. Co., Richmond Hill, 
N.Y. 

Lacrinoid Products Ltd., Essex, Eng. 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N.Y. 

Morse Mfg. Co., Inc., E. Syracuse 

*Siebert, Rudolph R. Co., Rochester 

*Tumb-L-Matic, Inc., New York 

Udylite Corp., The, Detroit 

*United States Rubber Co., New York 

ag < States Stoneware Co., Inc., 
Akron 


BEARINGS 


(Ball, Cylindrical, Needle, Radial, 
Roller, Taper, Thrust) 


+Ampco Metal, Inc., Milwaukee 

Hartford Steel Ball Co., Hartford, Conn. 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N.Y. 

Rollway Bearing Co., Inc., Syracuse 

Spadone Machine Co., Inc., New York 

— Roller Bearing Co., Canton, 
Ohio 


BETA GAGES 


Foxboro Co., The, Foxboro, Mass. 
Industrial Nucleonics Corp., Columbus 
*Pratt & Whitney, Div. Niles-Bement- 

Pond Co., W. Hartford, Conn. 
*Tracerlab, Inc., Boston 


BOILERS 


Eclipse Fuel Eng. Co., Rockford, Ill. 
Hapman-Dutton Co., Kalamazoo 
Livingstone Eng. Co., Worcester, Mass, 
Mears Kane Ofeldt, Inc., Bridgeport 
* Pantex Mfg. Corp., Central Falls, RJ. 


BUFFING AND POLISHING 
WHEELS 


Divine Bros. Co., Utica, N.Y. 
— H. W. Co., Richmond Hill, 
*Lea Mfg. Co., The, Waterbury, Conn. 
*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N.Y. 
Raybestos-Manhattan, Inc., Passaic 
Sandman, Eli Co., Worcester, Mass. 
*Siebert, Rudolph R. Co., Rochester 
Udylite Corp., The, Detroit 
United Buff Products Corp., Passaic 


CALENDERING EQUIPMENT 


*Adamson United Co., Akron 

*Aetna Standard Eng. Co., Warren, Pa. 
Albert, L. & Son, Trenton, N.J. 
*Bolling, Stewart & Co., Inc., Cleveland 
a Machinery Corp., Edgewater, 


Clark-Aiken Co., The, Lee, Mass. 

*Continental Machinery Co. Inc., New 
York 

Eichler & Co., Hattingen/Ruhr, Ger. 

*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 

*Litzler, C. A. Co., Inc., Cleveland, 

— Francis & Co., Ltd., Manchester, 

ng. 

T & M Machine & Tool Co., Brooklyn 

*xThropp, Wm. R. & Sons, Div. J. M. 
Lehmann, Lyndhurst, N.J. 

Verduin, John Machine Corp., Paterson 


CONTROLLERS, AUTOMATIC 
FILM WIND-UP 


*Adamson United Co., Akron 7 
*Electro-Devices, Inc., Paterson, N.). 
Emmett Machine & Mfg., Inc., Akron 
*Hobbs Mfg. Co., Worcester, Mass. _ 
Progressive Machine Co., Paterson, N 
T & M Machine & Tool Co., Brooklyn 
Temco Winders, Providence, R.!. 


CONTROLLERS, AUTOMATIC 
WEB TENSION 
*Electro-Devices, Inc., Paterson. N.J. 


*Mt. Hope Machinery Co., Ta :nton 
Temco Winders, Inc., Provider 


922 Complete addresses of companies listed appear on pp. 980-1002. 


Applic 
Atlas ‘ 
+Auto 
Inc. 
Bailey 
*Clitt 
+Cutle 
Delft 
Eclips 
Emme’ 
Fische 
Foxbo! 
xGene 
Gener: 
Leslie 
Machii 
stal, 
MacM: 
Park 
Minne 
Phil: 
xPowe 
xSarec 
Taber 
*Tayl 
United 
tow! 
xVicke 
+Westi 
ding 


Assem 
Ohi 
Atlas | 
+ Autor 
Inc.. 
Bailey 
Barber 
Div. 
*Dani 
(B) 
tDesir 
Eclips 
Emme 
B) 
Fenwsz 
Fische 


B 
Foxbo 
xGen 

B) 
Gener 
Gener 
*Glen 

(A) 
kIndu 
Leeds 
Leslie 
Mayer 

Par 











CONTROLLERS 


A. Flow 
B. Pressure 


lic, Engineering Assoc., Brooklyn (A) 

Atk \ alve Co., Newark, N.J. (B) 

fAuto te —_— Control Co., 
ne., Phila. 

om Meter Co., Cleveland (A, B) 

#Cliitoen Hydraulic Press Co., Clifton, 
N.J. (B) ; ; 

‘Cutle: Hammer, Milwaukee (A, B) 

+Delft Co., Chicago (B) 

Eclips’ Fuel Eng. Co., Rockford, Ill. (B) 

Emmett Machine & Mfg. Inc., Akron (B) 

Fischer & Porter Co., Hatboro, Pa. (A, B) 

Foxboro Co., The, Foxboro, Mass. (A, B) 

xGeneral Electric Co., Schenectady (B) 

General Machine Co. of N. J., Newark (A) 

Leslie Co., Lyndhurst, N.J. (A, B) 

Machine Factory & Foundry Ltd., Net- 
stal, Switzerland (B ) 

MacMillin Engineering Corp., Schiller 
Park, Ill. (A, B) 

Minneapolis-Honeywell Regulator Co., 
Phila. (A, B) ; 

*Powers Regulator Co., Skokie, Ill. (B) 

xSarco Co., Inc., New York (B) 

Taber Instrument Corp., No. Tonawanda, 
N.Y. (B) 

*Taylor Instrument Co., Rochester (A, B) 

United Electric Controls Co., Water- 
town, Mass. (B) 

*Vickers, Inc., Detroit (A, B) 

+Westinghouse Air Brake Co., Wilmer- 
ding, Pa. (A, B) 


CONTROLLERS 
A. Temperature 
B. Time 


Assembly Products, Inc., Chesterland, 
Ohio (A) 

Atlas Valve Co., Newark, N.J. (A) 

tAutomatic Temperature Control Co., 
Inc., Phila. (B) 

Bailey Meter Co., Cleveland (A) 

Barber-Colman Co., Wheelco Instruments 
Div., Rockford, Ill. (A, B) 

*Daniels, T. H. & J. Ltd., Stroud, Eng. 
(B) 

tDesimone, A. J. Corp., E. Paterson (A) 

Eclipse Fuel Eng. Co., Rockford, Ill. (A) 

Emmett Machine & Mfg., Inc., Akron (A, 
B) 


Fenwall Inc., Ashland, Mass. (A) 
Fischer & Porter Co., Hatboro, Pa. (A, 


B) 
Foxboro Co., The, Foxboro, Mass. (A, B) 
—— Electric Co., Schenectady (A, 


General Machine Co. of N. J., Newark (B) 

General Radio Co., Cambridge, Mass. (A 

—_ Electric Heater Corp., New Yor 
(A) 


*Industrial Mfg. Corp., Indianapolis (A) 

Leeds & Northrup Co., Phila. (A) 

Leslie Co., Lyndhurst, N.J. (A) 

Mayer Refrigerating Engineers, Lincoln 
Park, N.J. (A) 

Minneapolis-Honeywell Regulator Co., 
Phila. (A, B) 

Moeller Instrument Co., Inc., Richmond 
Hill, N.Y. (A) 

Partlow Corp., New Hartford, N.Y. (A, B) 

*Powers Regulator Co., Skokie, Ill. (A) 

*Royle, John & Sons, Paterson, N.J. (A) 

*Sarco Co., Inc., New York (A) 

*Sterling, Inc., Milwaukee (A) 

T 4 M Machine & Tool Co., Brooklyn 


“— vr ooteetsont Companies, Roches- 

el ® 

*Thermo Electric Co., Inc., Rochelle 
Park, NJ. (A) 

Thermomat Co., Inc., Trenton, N.J. (A) 
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United Electric Controls Co., Watertown, 
Mass. (A) 

*West Instrument Corp., Chicago (A) 

tWeston Electrical Instrument Corp., 
Newark (A) 

*Wie Edwin L. Co., Pittsburgh (A) 

tZenith Electric Co., Chicago (B) 


CONVEYORS 
*Egan, Frank W. & Co., Bound Brook, 


“a 
*Fjellman American, Inc., Joliet, I'l. 
*Glenn Electric Heater Corp., New York 
we i eas Winkle-Munning, Matawan, 


Hapman-Dutton Co., Kalamazoo 
*Hartig Engine & Machine Co., Hillside, 


N,]. 
Herbert Products Inc., Woodhaven, N.Y. 
Island Equipment Corp., L.I.C., N.Y. 
*Litzler, C. A. Co., Inc., Cleveland 
Meson? Heat Sealing Equipment Co., 
a. 
Miskella Infra-Red Co., The, Cleveland 
*Modern Plastic Machinery Corp., Lodi, 
N.J 


Patron Transmission Co., Inc., New York 

*Pulverizing Machinery Div., Metals 
Disintegrating Co., Inc., Summit, N.J. 

Read Standard Corp., York, Pa. 

Richardson Scale Co., Clifton, N.J. 

*Robbins Plastic Machinery Corp., Flk- 
hart, Ind. 

Spencer Turbine Co., Hartford, Conn. 

Udylite Corp., The, Detroit 

*United States Rubber Co., New York 

* Whitlock, C. H. Associates, Oak Park, 
Mich. 

Young Machinery Co., Muncie, Ind. 


CYLINDERS 
A. Pneumatic 
B. Hydraulic 


*Adamson United Co., Akron (B) 

Airmatic Valve, Inc., Cleveland (A, B) 

Baker Brothers Inc., Toledo (A, B) 

Bradley & Turton Ltd., Kidderminster, 
Eng. (B) 

*Clifton Hydraulic Press Co., Clifton, 
N.J. (A, B) 

*Columbia Div., The Lodge & Shipley 
Co., Hamilton, Ohio (B) 

— Engine Co., Grand Haven, Mich. 
B) 

+Dixon, T. H. & Co., Ltd., Letchworth, 
Eng. (A, B) 

*Dunning & Boschert Press Co., Inc., 

Syracuse (B) 

Foxboro Co., The, Foxboro, Mass. (A) 

*French Oil Mill Machinery Co., Piqua, 
Ohio (A, B) 

+Graf, John C. Co., Phila. (A, B) 

Hanna Engineering Works, Chicago (A, 
B 


) 

Hannifin Corp., Chicago (A, B) 

*Lake Erie Eng. Corp., Buffalo (B) 

Lawton, C. A. Co., De Pere, Wis. (A, B) 

*xLembo Machine Works, Inc., Paterson, 
N.J. (A, B) 

*Logan Engineering Co., Chicago (B) 

*M & N Hydraulic Press Co., Clifton, 
N.J. (B) 

Machine Factory & Foundry Ltd., 
Netstal (B) 

MacMillin Eng. Corp., Schiller Park, Ill. 
(A, B) 

+Mead Specialties Co., Chicago (A) 

*Miller Fluid Power Co., Melrose Park, 
Ill. (A, B) 

Oilgear Co., The, Milwaukee (B) 

*Peco Machinery Sales Ltd., London, 
Eng. (A, B) 

*Shaw, Francis & Co., Ltd., Manchester, 
Eng. (B) 

*Solem Machinery Co.. Merritt-Solem 


Div., Lockport, N.Y. (B) 


EQUIPMENT 


*Standard Machinery Co., The, Mystic, 
Conn. (B) 

*Universal Hydraulic Machinery Co., 
Inc., New York (B) 

Verduin, John Machine Corp., Paterson, 
N.J. (A, B) 

*Vickers, Inc., Detroit (B) 

+Westinghouse Air Brake Co., Wilmer- 
ding, Pa. (A) 

* Wood, R. D. Co., Phila. (B) 


DIES, STEEL RULE, CLICKER 
& DINKER 


A & S Steel Rule Die Corp., New York 

*Cadillac Plastic Co., Detroit 

ee Die & Supply Co., St. Louis 

*Kabar Mfg. Corp., New York 

Marland Mold Co., Inc., Pittsfield, Mass. 

*Mayflower Electronic Devices Inc., W. 
New York, N.]J. 

*Sealomatic Electronics Corp., Brooklyn 

Star Die & Supply Co., Lynn, Mass. 

+Todaro, S. Co., Buffalo 


DRIVES, VARIABLE SPEED 


Diehl Mfg. Co., Somerville, N.J. 

tDusenbery, John Co., Inc., Verona, N.J. 

*Electro-Devices, Inc., Servospeed Div., 
Paterson 

Erdco Eng. Corp., Addison, IIl. 

*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 

*General Electric Co., Schenectady 

General Radio Co., Cambridge, Mass. 

*Hobbs Mfg. Co., Worcester, Mass. 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N.Y. 

*Oilgear Co., The, Milwaukee 

Patron Transmission Co., Inc., New York 

Reeves Pulley Co., Columbus 

T & M Machine & Tool Co., Brooklyn 

*Vickers, Inc., Detroit 

Westinghouse Electric Corp., Pittsburgh 


DRYING AND PREHEATING 
EQUIPMENT 


A. Electric. Gas, Hot Air, Steam Heat 
B. Infrared 


Ball & Jewell, Inc., Brooklyn (A) 

Brenner, I. G. Co., Newark, Ohio (A) 

*Brosites Machine Co., Inc., New York 
A 


Clark-Aiken Co., The, Lee, Mass. (A) 

*Colton, Arthur Co., Detroit (A) 

*Comet Industries, Franklin. Park, IIL. 
(A) 

*Continental Machinery Co., Inc., New 
York (A, B) 

Crown Machine & Tool Co. Inc., Ft. 
Worth, Texas (A) 

“— F. C. Eng. Co., Canton, Ohio 
A 

Despatch Oven Co., Minneapolis (A) 

tDixon, T. H. & Co., Ltd., Letchworth, 
Eng. (A) 

Dornbusch & Co., Krefeld, Ger. (A, B) 

*Dravo Corp., Pittsburgh (A) 

Erdco Eng. Corp., Addison, Ill. (A) 

Falcon Equipment Co., New Brighton, 
Pa. (A) 

= Machine Co. of N. J., Newark 
A 

a Electric Heater Co., New York 
A, B) 

Grieve-Hendry Co., Inc., Chicago (A) 

ee Inc., Woodhaven, N.Y. 
A, B 

*Industrial Ovens, Inc., Cleveland (A, B) 

Industrial Radiant Heat Corp., Gladstone, 


N.J. (A, B) 
— & Church Co., Saginaw, Mich. 
A 


Lanly Co., Cleveland (A) 
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EQUIPMENT 


*Lembo Machine Works, Paterson (A) 

*Litzler, C. A. Co., Cleveland (A) 

*Lydon Bros., Inc., Hackensack (A, B) 

Michi Oven Co., Detroit (A) 

Miskella Infra-Red Co., Cleveland (B) 

ke? Plastic Machinery Corp., Lodi, 
N.J. (A) 

*Multiplastics, Div. Curd Enterprises 
Inc., Franklin Park, Ill. (A) 

North American Electric Lamp Co., St. 
Louis (B) 

— Engineering Corp., Los Angeles 

B 


A, 

Richter, Frederic A., Chicago (A) 

Sill Industries, Maplewood, N.J. (A, B) 

*Somerset Industrial Designs, Somer- 
ville, N.J. (A, B) 

*Sylvania Electric Products, Inc., New 
York (B) 

Syntron Co., Homer City, Pa. (A, B) 

T & M Machine & Tool Co., Brooklyn (B) 

*Thermal Inc., Chicago (A, B) 

Thermomat Co., Trenton, N.J. (A, B) 

Verduin, John Machine Corp., Paterson, 
N.J. (A, B) 

*Waldron, John Corp., New Brunswick, 
N.J. (A, B) 

* Whitlock, C. H. Associates, Oak Park, 
Mich. (A) 

* Wiegand, Edwin L. Co., Pittsburgh (A, 
B) 


Wolverine Equip. Co., Cambridge, Mass. 
(A) 
Wyssmont Co., Inc., L. I. C., N.Y. (A) 


FILTERS AND OIL PURIFIERS 


*Marvel Engineering Co., Chicago 

*Safety Car Heating & Lighting Co., 
Inc.,- “Entolier” Div., Hamden, Conn. 

Shriver, T. & Co., Inc., Harrison, N.J. 


FLAME SPRAYING, PLASTIC 
(Equipment) 


*American Agile Corp., Bedford, Ohio 

Schori Process Div., Ferro-co Corp., L. 
1. C. Bad. 

T & M Machine & Tool Co., Brooklyn 


FLOW METERS 


Applied Eng. Assoc., Brooklyn 

Bailey Meter Co., Cleveland 

Erdco Eng. Corp., Addison, IIl. 

Fischer & Porter Co., Hatboro, Pa. 

Foxboro Co., The, Foxboro, Mass. 

Minneapolis Honeywell Regulator Co., 
Phila. 

Neptune Meter Co., New York 

*Taylor Instrument Companies, Roches- 
ter 


GAGES, PLUG AND THREAD 


Amco Eng. Co., Inc., Hazel Park, Mich. 

Anson Tools & Gages, Inc., Erie, Pa. 

Do All Co., The, Des Plaines, IIl. 

oe Tool & Mfg. Co., Benton Harbor, 
Mich. 

Industrial Engineering 
Easton, Pa. 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford, Conn. 


GAGES, RECORDING 


Bailey Meter Co., Cleveland 

Barber-Colman Co., Wheelco Instruments 
Div., Rockford, Ill. 

*Electric Auto-Lite Co., The, Toledo 

Fischer & Porter Co., Hatboro, Pa. 

Foxboro Co., The, Foxboro, Mass. 

Helicoid Gage Div., American Chain & 
Cable Co., Inc., Bridgeport 

Industrial Nucleonics Corp., Columbus 

on * “\ameeeecedies Regulator Co., 

a. 


% Indicates Advertiser. 


Service, So. 





+ Unverified listing. 


*Powers Regulator Co., Skokie, Ill. 
*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford 


HANDLING DEVICES FOR PLASTIC 
SHEET AND FILM 


(Expanders, Guiders, Straighteners, 
Batchers, Sheeters, etc.) 


*Black-Clawson Co., Dilts Machine 
Works Div., Fulton, N.Y. 
Bullock-Smith Associates, New York 
a A Lathe & Machine Co., Cleve- 
n 
*Continental Machinery Co., New York 
+tDusenbery, John Co., Verona, N.J. 
Eichler & Co., G. m. b. H., Ruhrstahl, 


Ger. 

*Industrial Ovens, Inc., Cleveland 

Ketchpel Eng. Co., W. Englewood, N.J. 

*Lake Erie Eng. Corp., Buffalo 

*Lembo Machine Works, Paterson 

— Plastic Machinery Co., Lodi, 

a 

*Mt. Hope Machinery Co., Taunton, 
Mass. 

*Peco Machinery Sales Ltd., London, 
Eng. 

Progressive Machine Co., Inc., Paterson 

*Robbins Plastic Machinery Corp., Elk- 
hart, Ind. 

*Shaw, Francis & Co., Ltd., Manchester, 
Eng. 

T & M Machine & Tool Co., Brooklyn 

*Taylor Instrument Companies, Roches- 
ter 

Temco Winders, Inc., Providence, R.I. 

Verduin, John Machine Corp., Paterson 

*Waldron, John Corp., New Brunswick, 
N.]. 


HEATING EQUIPMENT 
(For Molds and Molding Machines) 
American Hydrotherm Corp., L. I. C., 
N 


N.Y. 
*Borkland Labs., Marion, Ind. 
Eclipse Fuel Eng. Co., Rockford, IIl. 
Erdco Eng. Corp., Addison, IIl. 
Falcon Equipment Co., New Brighton, 
P 


a. 

*General Electric Co., Schenectady 

*Gerin Mfg. Co., Inc., Newark 

*Glenn Electric Heater Co., New York 

Herbert Products, Woodhaven, N.Y. 

*Industrial Heater Co., Inc., New York 

*Industrial Mfg. Corp., Indianapolis 

Industron Corp., Needham Heights, Mass. 

7 Molders Supply Co., Cleve- 
an 

Lanly Co., The, Cleveland 

*Lombard Governor Corp., Ashland, 
Mass. 

Navarm Chemical & Rubber Co., May- 
wood, Calif. 

*Powers Regulator Co., Skokie, Ill. 

Resdel Engineering Corp., Los Angeles 

*Sarco Co., Inc., New York 

*Sealomatic Electronics Corp., Brookl 

*Somerset Industrial Designs, Somerville, 
N.J. 

Star Die & Supply Co., Lynn, Mass. 

*Sterling, Inc., Milwaukee 

*Sylvania Electric Products, New York 

*Thermal Inc., Chicago 

Thermomat Co., Inc., Trenton, N.J. 

*Watlow Electric Mfg. Co., St. Louis 

*Wiegand, Edwin L. Co., Pittsburgh 

Wyssmont Co., Inc., L. I. C., N.Y. 


HIGH FREQUENCY HEAT SEALING 


EQUIPMENT 
(See Machines, Sealing) 


HIGH FREQUENCY 


PREHEATING EQUIPMENT 


tElectronic Heating Co., Newton High- 
lands, Mass. 





Erdco Eng. Corp., Addison, | |. 
ba Co., The, Thermex Diy., Louis. 
Industron Corp., Needham Heights, 


Mass. 
La Rose, W. T. & Associates, ‘Troy, Ny 
Resdel Engineering Corp., Los Angeles 
*Sealomatic Electronics Corp.. Beottn 
Sherman _ Industrial 


cs 
Belleville, N.J. Bi cia 
*Thermatron Div., Radio Receptor Co 
Inc., New York ig 


HOPPER LOADERS 


Miskella Infra-Red Co., Cleveland 

es C. H. Associates, Oak Park, 
Mich. 

Thoreson-McCosh, Inc., Detroit 


HYDRAULIC POWER SYSTEMS 


*American Steel Foundries, Elmes fp. 
gineering Div., Cincinnati 
<= I. P. Engineering Ltd., Coldfield, 
ng. 
*Bolling, Stewart & Co., Inc., Cleveland 
*Clifton Hydraulic Press Co., Clifton, 
N 


AR 
*Erie Foundry Co., Erie, Pa. 
nom Oil Mill Machinery Co., Piqua, 
Ohio 
*Karlton Machinery Corp., Chicago 
Knuth Eng. Co., Chicago 
*Lake Erie Eng. Corp., Buffalo 
Lawton, C. A. Co., De Pere, Wis. 
*M & N Hydraulic Press Co., Clifton, 


N.J. 
MacMillin Eng. Corp., Schiller Park, Ill. 
Maplewood Plastic Co., Maplewood, N.J. 
Oilgear Co., The, Milwaukee 
*Shaw, Francis & Co., Ltd., Manchester, 


Eng. 
*Standard Tool Co., Leominster, Mass. 
Temco Winders, Inc., Providence, R.1. 
*Universal Hydraulic Machinery Co., 
Inc., New York 
*Vickers, Inc., Detroit 
*Wood, R. D. Co., Phila. 


KETTLES, RESIN 


Brighton Copper Works, Cincinnati 
Falcon Equipment Co., New Brighton, 


Pa. 
First Machinery Corp., Brooklyn 
Industrial Process Engineers, Newark 
Patterson-Kelley Co., Inc., The, E. 
Stroudsburg, Pa. 
Read Standard Corp., York, Pa. 
Young Machinery Co., The, Muncy, Ind. 


LINERS, EXTRUDING MACHINE 
CYLINDERS 
*Aetna-Standard Eng. Co., Warren, Pa. 
*Egan, Frank W. & Co., Bound Brook, 


N.J. ; 
*Industrial Research Labs., Div. Hon 
olulu Oil Corp., Los Angeles 


LUBRICATING SYSTEMS, 
CENTRALIZED 


Bijur Lubricating Corp., Rochelle Park. 
N.J. 


MARKING EQUIPMENT 


Roll Leaf Stamping 

Branding 

Engraving 
. Printing (for molded parts only 


ag erman-Gould Co., New Yor! (A, 3: 


, D) A 
*Acromark Co., The, Elizabeth. ‘J. (4 
B, C, D) 


Dopp 


924 Complete addresses of companies listed appear on pp. 980-1002. 
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All 2. pose Gold Corp., Brooklyn (A) 
xApex Machine Co., College Pt., N.Y. 


. \iken Co., The, Lee, Mass. (A) 
S Bros. & Lane, Inc., Chicago (A) 
Gravert, R. W. Inc., New York (A) 
Griff. Campbell, Hayes, Walsh, New 
yi 


A) 
Hank Sign & Display Co., Adams, Mass. 
(D 
#Hermes Engravers Inc., New York (A, 


( . 

International Marking Machine Co., New 
York (D) ' 

*Kingsley Stamping Machine Co., Holly- 
wood (A, 

Markem Machine Co., Keene, N.H. (A, D) 

Matthews, Jas. H. & Co., Pittsburgh (B, 
C; DF 

*Olsenmark Corp., New York (A, B, D) 

*Parker Stamp Works, Inc., The, Hart- 
ford, Conn. (B) 

*Peerless Roll Leaf Co., Inc., Union City, 


N.J. (A) ‘ 

Pierce Wrapping Machine Co., La 
Grange Park, Ill. (C) 

Post Electric Co., Andover, N.J. (A, B) 

Preis, H. P. Engraving Co., Hillside, N.J. 
(C) 

Swift, M. & Sons, Inc., Hartford (A) 


MOLD COMPONENTS 
STANDARD STOCK 


Ameo Eng. Co., Inc., Hazel Park, Mich. 
Bowers Molds, Corona, N.Y. 

*Cadillae Plastic Co., Detroit 

Damen Tool & Eng. Co., Chicago 

*Detroit Mold Engineering Co., Detroit 
Lacrinoid Products Ltd., Essex, Eng. 
*Plastiplate Co., Inc., South River, N.J. 
*Van Dorn Iron Works Co., Cleveland 


MOLDS AND DIES 


(See Specialized Services) 


MOTORS 


Century Electric Co., St. Louis 

Diehl Mfg. Co., Somerville, N.J. 
*Ceneral Electric Co., Schenectady 
Miller Motor Co., Melrose Park, IIl. 
tWestinghouse Electric Corp., Pittsburgh 


OVENS 


(See Drying and Preheating Equipment, 
Infrared) 


PLATENS, PRESS 
(Electric and Steam) 


*Adamson United Co., Akron 

*Aetna Standard Eng. Co., Warren, Pa. 

Albert, L. & Son, Trenton, N.J. 

Ampco Metal, Inc., Milwaukee 

= I. P. Engineering Ltd., Coldfield, 
ung. 

Baldwin-Lima-Hamilton Corp., Phila. 

*Bolling, Stewart & Co., Inc., Cleveland 

Bradley & Turton Ltd., Kidderminster, 
ong, 

*Carver, Fred S. Inc., Summit, N.J. 

a Hydraulic Press Co., Clifton, 


N.]J. 

*Columbia Div., The Lodge & Shipley 
Co., Hamilton, Ohio 

*Continental Machinery Co., New York 

*Custom Engineering, Erie, Pa. 

*Dake Engine Co., Grand Haven, Mich. 

*Daniels, T. H. & J. Ltd., Stroud, Eng. 

*Dunning & Boschert Press Co., Inc., 
The, Syracuse, N.Y. 

Eichler & Co. G. m. b. H., Ruhrstahl, Ger. 

Erde Eng. Corp., Addison, Ill. 

Erie Engine & Mfg. Co., Erie, Pa. 


*! tes Advertiser 


+ Unverified listing. 


*Erie Foundry Co., Erie, Pa. 
F _—_ Equipment Co., New Brighton, 


a. 

*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 

Fjellman American, Inc., Joliet, Ill. 

*French Oil Mill Machinery Co., Piqua, 
Ohio 

Industrial Eng. Service, So. Easton, Mass. 

*Karlton Machinery Corp., Chicago 

*Lake Erie Eng. Corp., Buffalo 

*Logan Engineering Co., Chicago 

Machine Factory & Foundry Ltd., Netstal 

Presco Plastics, Milwaukee 

*Shaw, Francis & Co., Ltd., Manchester, 


Eng. 

*Standard Tool Co., Leominster, Mass. 

*Thermel Inc., Chicago 

*Universal Hydraulic Machinery Co., 
Inc., New York 

*Watson-Stillman Co., The, Div. H. K. 
Porter Co., Inc., Roselle, N.J. 

Wilson Camera Co. Inc., Havertown, Pa. 

*Wood, R. D. Co., Phila. 


PREHEATING EQUIPMENT 


(See Drying, Heating, High Frequency 
Equipment) 


PRESS POLISHING PLATES 


*Carver, Fred S. Inc., Summit, N.J. 
*Clifton Hydraulic Press Co., Clifton, 
N 


N.]J. 
+Graf, John C. Co., Phila. 
Hawkridge Bros. Co., Boston 
*Lake Erie Eng. Corp., Buffalo 
*Wood, R. D. Co., Phila. 


PYROMETERS 
Assembly Products, Inc., Chesterland, 


Ohio 

Bailey Meter Co., Cleveland 

Barber-Colman Co., Wheelco Instruments 
Div., Rockford, Ill. 

*Cambridge Instrument Co., Inc., New 
York 

Foxboro Co., The, Foxboro, Mass. 

*General Electric Co., Schenectady 

*Glenn Electric Heater Corp., New York 

Minneapolis-Honeywell Regulator Co., 
Phila. 

+Moeller Instrument Co., Inc., Richmond 
Hill, N.Y. 

Partlow Corp., The, New Hartford, N.Y. 

Pyrometer Instrument Co., Inc., Bergen- 
field, N.J. 

*Thermo Electric Co., Inc., Rochelle 
Park, N.]J. 

Thwing-Albert Instrument Co., Phila. 

*xWest Instrument Corp., Chicago 


REWINDING EQUIPMENT 


*Black-Clawson Co., Dilts Machine 
Works Div., Fulton, N.Y. 

Clark-Aiken Co., The, Lee, Mass. 

+Dusenbery, John Co., Inc., Verona, N.J. 

Eichler & Co., Ruhrstahl, Ger. 

*General Electric Co., Pittsfield, Mass. 

*Industrial Ovens, Inc., Cleveland 

t+Link Engineering, Detroit 

*Litzler, C. A. Co., Inc., Cleveland 

Progressive Machine Co., Inc., Paterson, 


N.]. 
Ruf Machine Co., Inc., New York 
T & M Machine & Tool Co., Brooklyn 
Temco Winders, Inc., Providence, R.I. 
Tool Eng. & Mfg. Co., Providence, R.I. 
Verduin, John Machine Corp., Paterson, 


*Waldron, John Corp., New Brunswick, 
N 


Wolverine Paper Converting Machinery 
Corp., Detroit 


EQUIPMENT 


ROLLS 


A. Calendering and Compounding 

B. Embossing 

C. Printing 
*Ackerman-Gould Co., New York (B, C) 
*xAdamson United Co., Akron (A, B) 
Albert, L. & Son, Trenton, N.J. (A) 
— Machine Co., College Pt., N.Y. 

B,C) 
*Bolling, Stewart & Co., Inc., Cleveland 


(A) 
Clark-Aiken Co., Lee, Mass. (A) 
*xCylinder Mfg. Co., Hawthorne, N.J. 
A) 


( 

Dornbusch & Co., Krefeld, Ger. (B) 

Eichler & Co., G. m. b. H., Ruhrstahl, 
Ger. (A, B) 

*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. (A) 

Grauert, R. W. Inc., New York (B) 

International Engraving Corp., Cedar 
Grove, N.J. (B, C) 

Jomac Inc., Phila. (C) 

*Kingsley Stamping Machine Co., Holly- 
wood 

*Lembo Machine Works, Paterson (B, C) 

*Liberty Machine Co., Inc., Paterson, 
N.J. (B, C) 

Matthews, J. H. & Co., Pittsburgh (B) 

*Paper Machinery & Research, Inc., 
Roselle, N.J. (A, B, C) 

*Parker Stamp Works, Inc., The, Hart- 
ford, Conn. (A, B, C) 

Raybestos-Manhattan, Inc., Passaic (C) 

*Shaw, Francis & Co., Ltd., Manchester, 
Eng. (A) 

Swan Machine Co., New York (B) 

T&M — & Tool Co.; Brooklyn (A, 
B,C 

Tapper, Wm., Yonkers, N.Y. (B) 

*Thropp, Wm. R. & Sons Co., Lyndhurst, 
N.J. (A) 

*Universal Hydraulic Machinery Co. 
Inc., New York (A) 

Verduin, John Machine Corp., Paterson, 
N.J. (A, B, C) 

*Waldron, John Corp., New Brunswick, 
N.J. (B) 

*Wood, R. D. Co., Phila. (C) 


SCALES 


(Checkweighing, Compounding, 
Weighing) 


Exact Weight Scale Co., The, Columbus 

Glengarry Equipment Corp., Bay Shore, 
N.Y. 

Richardson Scale Co., Clifton, N.]. 

Thwing-Albert Instrument Co., Phila. 

Torsion Balance Co., Clifton, N.J. 


TABLES, ELEVATING 


Albert, L. & Son, Trenton 

*Bolling, Stewart & Co., Inc., Cleveland 

*Clifton Hydraulic Press Co., Clifton 

*Erie Engine & Mfg. Co., Erie, Pa. 

*Farrel-Birmingham Co. Inc., Ansonia, 
Conn. 

*French Oil Mill Mach. Co., Piqua, Ohio 

Hamilton Tool Co., Hamilton, Ohio 


TESTING APPARATUS 


A. Abrasion 

B. Accelerated Weathering 
C. Conditioning Cabinets 
D. Electrical 

E. Flow 

F. Hardness 

G. Heat Distortion 

H. Impact 

I. Ovens 

J. Strength 


K. Miscellaneous 

tAmerican Instrument Co., Inc., Silver 
Spring (G, I, K) 

Assembly Products, Chesterland, Ohio (D) 


925 























EQUIPMENT 


Atlas Electric Devices Co., Chicago (A, 
B) 


Bailey Meter Co., Cleveland (E) 

Baldwin-Lima-Hamilton Corp., Phila. (D, 
E, F, H, I, J, K) 

Brookfield Engineering Labs., Inc., 
Stoughton, Mass. (K) 

Central Scientific Co., Chicago (1) 

Clark Instrument, Dearborn, Mich. (F) 

tElectro-Tech Equipment Co., New York 
(D) 

Erdco Eng. Corp., Addison, Ill. (K) 

Fischer & Porter Co., Hatboro, Pa. (E) 

*Formvac Corp., Div. of Welding En- 
gineers, Inc., New York (K) 

*General Electric Co., Schenectady (D, 


General Radio Co., Cambridge, Mass. (D) 

Herbert Products Inc., Woodhaven, N.Y. 
(I) 

Knuth Eng. Co., Chicago (J) 

tLeeds & Northrup Co., Phila. (D) 

tLoomis Engineering & Mfg. Co., New- 
ark (J, K) 

tMoeller Instrument Co., Inc., Richmond 
Hill, N.Y. (K) 

National Forge & Ord. Co., Irvine, Pa. 
(H, J) 

*Newbury Industries, Newbury, Ohio 
(K) 

tOlsen, Tinius, Testing Machine Co., 
Willow Grove, Pa. (A, E, F, G, H, J) 

—— Testers, Inc., Providence, R.I. (A, 
I,K 

Simpson Electric Co., Div. American 
Gage & Machine Co., Chicago (D, K) 

*Sylvania Electric Products, Inc., New 
York (D) 

Taber Instrument Corp., No. Tonawanda, 
N.Y. (A, F) 

Tenney Eng., Inc., Union, N.J. (C, I, J) 


—_—e Instrument Co., Phila. (D, 

H, J, 

Torsion Balance Co., Clifton, N.J. (F) 

Universal Aviation Equipment, Inc., New 
York (F) 

*Watson-Stillman Co., The, Div. H. K. 
Porter Co., Inc., Roselle, N.J. (E) 

Westinghouse Electric Corp., Pittsburgh 


D 

Wilson Mechanical Instrument Div., 
American Chain & Cable Co., Inc., 
New York (F) 

Wyzenbeek & Staff, Inc., Chicago (A) 


TRAPS, STEAM 


American District Steam Cv., Inc., No. 
Tonawanda, N.Y. 

> Yas Machine Works, Three Rivers, 
Mich. 

*Powers Regulator Co., Skokie, Ill. 

*Sarco Co., Inc., New York 

*Sterling, Inc., Milwaukee 

Yarnall-Waring Co., Phila. 


VACUUM EQUIPMENT, HIGH 
( For Coating, Etc.) 


Central Scientific Co., Chicago 

Consolidated Vacuum Corp., Rochester 

Dorrie Process Co., Brooklyn 

High Vacuum Equipment Corp., Hing- 
ham, Mass. 

Lammert & Mann Co., Chicago 

National Research Corp., Newton High- 
lands, Mass. 

Optical Film Engineering Co., Phila. 

*xStokes, F. J. Machine Co., Phila. 

*Sylvania Electric Products, Inc., New 
York 

*Vacuum Forming Corp., Port Washing- 
ton, N.Y. 





VACUUM PLATING HOLDING 
RACKS 


acuum Equipment » Hing. 
ham, Mass. aah my 
Optical Film Engineering Co., Phila. 


VIBRATORS 
Syntron Co., Homer City, Pa. 


WEIGH-FEEDERS 


Exact Weight Scale Co., The, Columbus 
General Machine Co. of N. J., Newark 
a, ag Equipment Corp., Bay Shore, 


Mercury Heat Sealing Equipment Co, 
Phila. ‘ 

New England Engineering & Mfg. Co., 
Worcester, Mass. 

Pneumatic Scale Corp., No. Quincy, 
Mass. 

*Reed-Prentice Corp., Worcester, Mass. 

Richardson Scale Co., Clifton, N.J. 

Syntron Co., Homer City, Pa. 

Weighing Components, Hatboro, Pa. 


WELDING, PLASTIC 
(Equipment) 


*American Agile Corp., Bedford, Ohio 

*D & R Plastic Welders, Inc., Hazard- 
ville, Conn. 

Industron Corp., Needham Heights, 
Mass. 

Kleinzway, Inc., Chicago 

Patterson-Kelley Co., Inc., E. Strouds- 
burg, Pa. 

Udylite Corp., The, Detroit 

Weld Edge Plastics, Inc., Newark, N.]. 








MACHINE TOOLS 


For related editorial information see pp. 434, 650, 698. 








CUTTING TOOLS 


(Routers, Millers, Cutters, etc.) 


Ace Drill Corp., Adrian, Mich. 

*Deakin, J. Arthur & Co., Jamaica, N.Y. 

DoAll Co., The, Des Plaines, IIl. 

Ekstrom, Carlson & Co., Rockford, Ill. 

Ex-Cell-O Corp., Detroit 

Haskins, R. G. Co., Chicago 

*Kramer, H. W. Co., Richmond Hill, 
N.Y. 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N.Y. 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford, Conn. 

Super Tool Co., Detroit 


MACHINES, BORING 


Axelson Mfg. Co., Los Angeles 

Baker Brothers Inc., Toledo 

Ekstrom, Carlson & Co., Rockford, Ill. 

Ex-Cell-O Corp., Detroit 

Ketchpel Eng. Co., W. Englewood, N.]J. 

National Automatic Tool Co., Inc., Rich- 
mond, Ind. 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford, Conn. 


¥ Indicates Advertiser. } Unverified listing. 


MACHINES, BROACHING 


American Broach & Machine Co., Ann 
Arbor, Mich. 

*Cincinnati Milling & Grinding Ma- 
chines, Inc., Cincinnati 

Greenerd Arbor Press Co., Nashua, N.H. 

Ketchpel Eng., W. Englewood, N.J. 

“= N Hydraulic Press Co., Clifton, 


MACHINES, DIE SINKING 


*American Steel Foundries, Elmes Engi- 
neering Div., Cincinnati 

Axelson Mfg. Co., Los Angeles 

*Cincinnati Milling & Grinding Ma- 
chines, Inc., Cincinnati 

*Deakin, J. Arthur & Son, Jamaica, N.Y. 

*Gorton, George Machine Co., Racine 

Haskins, R. G. Co., Chicago 

*Lake Erie Eng. Corp., Buffalo 

Machine Factory & Foundry Ltd., Netstal 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford, Conn. 

*Reed-Prentice Corp., Worcester, Mass. 

*Watson-Stillman Co., The, Div. H. K. 
Porter Co., Inc., Roselle, N.J. 


MACHINES, DRILLING 
A. Drill Presses, Multiple Spindle 


B. Drill Presses, Single Spindle 
C. Jig Borers 


tAtlas Press Co., Kalamazoo (A, B) 
Axelson Mfg. Co., Los fugeise (C) 


Baker Brothers, Inc., Toledo (A, B) 
*Barker-Davis Machine, Leominster, 
Mass. (A, B) 


Boice-Crane Co., Toledo (A, B) 
Ekstrom, Carlson & Co., Rockford, Ill. (A, 


B 
Electro-Machine Co., Milwaukee (B) _ 
Famco Machine Co., Kenosha, Wis. (4, 


) 

ev Tool Co., The, Hamilton, Ohio 
A, B) 

Ketchpel Engineering Co., W. Engle- 
wood, N.J. (A) 

Lawson, E. P. Co. Inc., New York (A, B) 

National Automatic Tool Co., Inc., Rich- 
mond, Ind. (A) 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford (C) 


MACHINES, DUPLICATING 


Axelson Mfg. Co., Los Angeles 
*Cincinnati Milling & Grinding M* 
chines, Inc., Cincinnati 
*Gorton, George Machine Co., Re ine 
*Pratt & Whitney, Div. Niles-f ment 

Pond Co., W. Hartford 


926 Complete addresses of companies listed appear on pp. 980-1002. 
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ij, P. Engraving Machine Co., 


is 
{ijlside, N.J. 


n Follower Machine Co., Detroit 
vorman Co., Springfield, Mass. 


AACHINES, ENGRAVING 


eokin, J. Arthur & Son, Jamaica, N.Y. 
on, George Machine Co., Racine 

instrument Co., Cambridge, Mass. 
mes Engravers Inc., New York 


gsley Stamping Machine Co., Holly- 


| 
ico Instrument Co., Cambridge, Mass. 
rud Machine Works, Inc., Chicago 
e Wrapping Machine Co., LaGrange, 


Ill 


Preis, 


I 
Ver 


> 


SoS 
ote ws 


{illside, N.J. 


H. P. Engraving Machine Co., 


duin, John Machine Corp., Paterson, 
N.]J. 


MACHINES, GRINDING 


Grinders, Bench (Drill and Tap) 
Grinders, Centerless 

Grinders, Internal 

Grinders, Portable Hand 
Grinders, Surface 

Grinders, Universal and Tool 


Baker Brothers, Inc., Toledo (E) 


Black & Decker Mfg. Co., The, Towson, 


N 


tChicago Wheel & Mfg. Co., Chicago (D) 
*Cincinnati Milling & Grinding Ma- 


{d. (A, D) 


chines, Inc., Cincinnati (B, E, F) 


*Deakin, J. Arthur & Son, Jamaica, N.Y. 


(F) 
Diehl Mfg. Co., Somerville, N.J. (A) 
DoALL Co., The, Des Plaines (E, F) 


Engineering Labs., Pompton Lakes, N.J. 


B) 


Ex-Cell-O Corp., Detroit (F) 

Foredom Electric Co., New York (D) 

*Gorton, George Machine Cc., Racine, 
Wis. (F) 

Haskins, R. G. Co., Chicago (D) 

+Hisey-Wolf Machine Co., The, Cincin- 
nati (A, F) 

ae 7 6 Instrument Co., Cambridge, Mass 

Norton Co., Worcester, Mass. (E, F) 

Pierce Wrapping Machine Co., LaGrange 
Park, Ill. (F) 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford (C) 

Production Machine Co., Greenfield, 
Mass. (B) 

Royal Master, Inc., Riverdale, N.J. (B) 

+Size Control Co., Chicago (B) 


MACHINES, KELLERING 


*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford, Conn. 


MACHINES, LATHES 


(Turning, Boring, etc.) 


Axelson Mfg. Co., Los Angeles 

Boice-Crane Co., Toledo 

#DeWalt Inc., Lancaster, Pa. 

*Logan Engineering Co., Chicago 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford 

*Reed-Prentice Corp., Worcester, Mass. 

Smart & Brown, Ltd., London, Eng. 


MACHINES, MILLING 
Plain Milling 
Rotary Head Milling 
Universal Milling 
Vertical Milling 
+Atlas Press Co., Kalamazoo (A) 
Axelson Mfg. Co., Los Angeles (A, C, D) 


Dom> 


MACHINE TOOLS 


*Cincinnati Milling & Grinding Ma- 
chines, Inc., Cincinnati (A, B, C, D) 
—_s Carlson & Co., Rockford, Ill 
*Gorton, George Machine Co., Racine, 

Wis. (A, C, D) 
“— 4 — Works, Inc., Chicago 
*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford (D) 
+Precise Products Corp., Racine (B) 
a scm Corp., Worcester, Mass. 


MACHINES, PLANING 
AND SHAPING 


Boice-Crane Co., Toledo 

tOnsrud Machine Works, Inc., Chicago 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford 


MACHINES, PROFILING 


*Cincinnati Milling & Grinding Ma- 
chines, Inc., Cincinnati 

+tEngis Equipment Co., Chicago 

*Gorton, George Machine Co., Racine, 


Wis. 
Kindt-Collins Co., The, Cleveland 
*Mico Instrument Co., Cambridge 
tOnsrud Machine Works, Inc., Chicago 
*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford 
*Reed-Prentice Corp., Worcester, Mass. 
+#Turchan Follower Machine Co., Detroit 


MACHINES, ROUTING 


Ekstrom, Carlson & Co., Rockford, III. 
tOnsrud Machine Works, Inc., Chicago 
+Precise Products Corp., Racine, Wis. 
+Turchan Follower Machine Co., Detroit 








For related editorial information see pp. 434, 650, 698. 


SUPPLIES 








American Wheelabrator & Equipment 


ABRASIVE MATERIALS 


Corp., Mishawaka, Ind. 
tCarborundum Corp., Niagara Falls. 
tChicago Wheel & Mfg. Co., Chicago 


Cleveland Lathe & Machine Co., Cleve- 


la 


nd 


*Cratex Mfg. Co., San Francisco 


tDe Sanno, A. P. & Son, Inc., Phoenix- 


ville, Pa. 


Diamond Tool Research Co., Inc., New 


York 
tElgin National Watch Co., Elgin, IIl. 
tEngis Equipment Co., Chicago 


Hanson-Van Winkle-Munning, Matawan, 


N.J. 
*Kramer, H. W. Co., Inc., Richmond 


H 


Lacrinoid Products Ltd., Essex, Eng. 

*Lea Mfg. Co., The, Waterbury, Conn. 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N.Y. 

{Minnesota Mining & Mfg. Co., St. Paul 

Norton Co., Worcester, Mass. 

Puritan Mfg. Co., The, Waterbury 

*! 


ll, N.Y. 


tes Advertiser. 


} Unverified listing. 


Raybestos-Manhattan, Inc., Manheim & 
Passaic 

Scientific Abrasives, Cine 

Sirotta, Bernard Co., Brooklyn 

Udylite Corp., The, Detroit 

United Buff Products Corp., Passaic 

United States Stoneware Co., Akron 

Vapor Blast Mfg. Co., Milwaukee 

Whittaker, Clark & Daniels, New York 


BELTS, BANDS AND 
SPECIALTIES, ABRASIVE 


*Cratex Mfg. Co., San Francisco 

Haskins, R. G. Co., Chicago 

+Minnesota Mining & Mfg. Co., St. Paul, 
Minn. 

Raybestos-Manhattan, Inc., Manheim & 
Passaic 

Udylite Corp., The, Detroit 

*United States Rubber Co., Chicago 


BELTS, STAINLESS STEEL 


Metalsmiths, Div. Orange Roller Bearing 
Co., Inc., Orange, N.J. 


BERYLLIUM FOR MOLDS 


+Ampco Metal, Inc., Milwaukee 
Beryllium Corp., The, Reading, Pa. 
Brush Beryllium Co., Cleveland 


BOXES, CORRUGATED 
AND SOLID FIBRE 


Container Corp., of America, Chicago 

+Cornell Paperboard Products Co., Mil- 
waukee 

Gair, Robert Co., Inc., New York 

Gaylord Container Corp., St. Louis 

*Hinde & Dauch, Sandusky, Ohio 

Laeoanens, Inc., Havre de Grace, 
Md. 


BOXES, TOTE 


Allied Fiber Glass Inc., Los Angeles 

tAllied Plastilite Enterprises, Inc., St. 
Louis 

American Hard Rubber Co., New York 

Artmor Plastic Co., Cumberland, Md. 

*Cadillac Plastic Co., Detroit 

*Continental-Diamond Fibre Co., New- 
ark, Del. 

Convoy, Inc., Canton, Ohio 
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SUPPLIES 


Fabri-Kal Corp., Kalamazoo, Mich. 

Gaylord Container Corp., St. Louis 

General Plastics Corp., Los Angues 

*Hinde & Dauch, Sandusky, Ohio 

*Honeycomb Structures Co., Honeycomb 
Co. of America, Los Angeles 

Kemtek Corp., Newark, N.]. 

Klise Mfg. Co., Grand Rapids, Mich. 

7 naan Inc., Havre de Grace, 
Md. 

Pikes Peak Plastics, Inc., Colorado 
Spring, Col. 

*Somerset Industrial Designs, Somerville, 
N.]J. 


BUFFING AND POLISHING 
COMPOUNDS 


*Acme Scientific Co., Chicago 

*Cadillac Plastic Co., Detroit 

Chemical Development Corp., Danvers, 
Mass. 

*xdu Pont de Nemours, E. I. & Co., Inc., 
Wilmington, Del. 

Hanson-Van Winkle-Munning, Matawan 

Harrison & Co., Inc., Haverhill, Mass. 

Haskins, R. G. Co., Chicago 

Lacrinoid Products Ltd., Essex, Eng. 

*Lea Mfg. Co., The, Waterbury, Conn. 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N.Y. 

Merix Chemical Co., Chicago 

Puritan Mfg. Co., Waterbury, Conn. 

Scientific Abrasives, Chicago 

*Siebert, Rudolph R. Co., Rochester 

Udylite Corp., The, Detroit 

United Buff Products Corp., Passaic 


CLAMPS 


Automatic Methods Inc., Elizabeth, N.J. 

*Detroit Stamping Co., Detroit 

st Molders Supply Co., Cleve- 
anc 

*Lunn Laminates, Inc., Huntington Sta- 
tion, N.Y. 

Marman Products Co., Los Angeles 

Servwell Products Co., Cleveland 


COMPOUNDS, MOLD CLEANING 


Aries Labs., Inc., New York 

*Cadillac Plastic Co., Detroit 

Chemical Development Corp., Danvers 

*du Pont de Nemours, E. I. & Co., Inc., 
Wilmington 

Hanson-Van Winkle-Munning, Matawan 

*Harwick-Standard Chemical Co., Akron 

Houghton, E. F. & Co., Phila. 

Merix Chemical Co., Chicago 

Oakite Products, Inc., New York 

Puritan Mfg. Co., The, Waterbury 

Scientific Abrasives, Chicago 

Sirotta, Bernard Co., Brooklyn 

Van Wyck Products Co., Inc., Pasadena 


COMPOUNDS, PIPE JOINT 


*American Agile Corp., Bedford, Ohio 
Conley, Ed Plastic Corp., Tulsa, Okla. 
Lake Chemical Co., Chicago 


COMPOUNDS, TUMBLING 


Hanson-Van Winkle-Munning, Matawan 

as i aa H. W. Co., Richmond Hill, 
N.Y. 

Lacrinoid Products Ltd., Essex, Eng. 

*Lea Mfg. Co., The, Waterbury, Conn. 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckaho, N.Y. 

Puritan Mfg. Co., Inc., Waterbury 

*Siebert, Rudolph R. Co., Rochester 

Sirotta, Bernard Co., Brooklyn 

Specialty Products Co., Jersey City, N.J. 

*Tumb-L-Matic, Inc., New York 

Tumble-Buff Laboratories, Jamaica, N.Y. 


CUT-OFF WHEELS 
De Sanno, A. P. & Son, Phoenixville, Pa. 


Indicates Advertiser. + Unverified listing. 


DeWalt Inc., Lancaster, Pa. 

Haskins, R. G. Co., Chicago 

Norton Co., Worcester 

Raybestos-Manhattan, Inc., Manheim & 
Passaic 

Sandstrom, J. G. Grinding Wheel Co., 
Springfield, Mass. 

Scientific Abrasives, Chicago 


DECALCOMANIA 


Aacon Industries, Inc., Brooklyn 

Criterion Decalcomania Co., Inc., New 
York 

Filmwood Corp., Merchantville, N.J. 

*Hopp Plastics, New York 

Meyercord Co., Chicago 

Nas-Kay Industries, Phila. 

Topflight Corp., York, Pa. 


DRILL ROD 


Allegheny Ludlum Steel Corp., Pittsburgh 
Crucible Steel Co. of America, Pittsburgh 
DoALL Co., The, Des Plaines 

Hoyland Steel Co., Inc., New York 


DRILLS 


Ace Drill Corp., Adrian, Mich. 
DoALL Co., The, Des Plaines 
Porter-Cable Machine Co., Syracuse 
Super Tool Co., Detroit 


DRUMS, SHIPPING 


A. Fibre 
B. Metal 


Allied Fiber Glass Inc., Los Angeles (A) 

Continental Can Co., Fibre Drum Div., 
Van Wert (A) 

Grief Bros. Cooperage Corp., The, Lin- 
denhurst, N.Y. (A, B) 

*Honeycomb Structures Co., Honeycomb 
Co. of America, Los Angeles (A, B) 
Luria-Cournand, Inc., Havre de Grace, 

Md. (A) 
Rheem Mfg. Co., Chicago (A, B) 


ELECTRODES, HIGH FREQUENCY 
HEAT SEALING 


Allied Engravers, Inc., New York 

Artmor Plastics Corp., Cumberland, Md. 

+Electronic Heating Co., Newton High- 
lands, Mass. 

Industron Corp., Needham Heights 

*Kabar Mfg. Corp., New York 

*Mayflower Electronic Devices, Inc., 
West New York, N.]J. 

Resdel Engineering Corp., Los Angeles 

Richter, Frederic A., Chicago 

Sherman Industrial Electronics Co., 
Belleville, N.J. 

*Sylvania Electric Products, Inc., New 
York 


FASTENING DEVICES 


(See also Screws) 


Brush Nail Expansion Bolt Co., Green- 
wich, Conn. 

Central Screw Co., Chicago 

Chicago Rivet & Machine Co., Bellwood 

Continental Screw Co., New Bedford 

Hassell, John Inc., Westbury, N.Y. 

Heli-Coil Corp., Danbury, Conn. 

Industrial Plastic Fabricators Inc., Nor- 
wood, Mass. 

*Parker-Kalon Div., General American 
Transportation Corp., New York 

*Phelps Mfg. Co., The, Westport, Conn. 

Shakeproof Inc., Chicago 

*Tinnerman Products, Inc., Cleveland 


FASTENING DEVICES, TENSION 


Cleveland Lathe & Machine Co., Cleve- 
land 





*Phelps Mfg. Co., The, Westport. 
Shakeproof Inc., Chicago So. 


FILES 
A. Hand 
B. Rotary 


tAtkins Saw Div., Borg-Warner 
Indianapolis (A) Com. 

+Disston, Henry & Sons, Inc., Phila. (A) 

DoALL Co., The, Des Plaines (A, B) 

Ferriot Bros. Inc., Akron (B) 

Haskins, R. G. Co., Chicago (B) 

Jarvis Corp., Middletown, Conn. (B) 

*Pratt & Whitney, Div. Niles-Bement. 
Pond Co., W. Hartford (B) 

Simonds Saw & Steel Co., F itchburg, 
Mass. (A) 


FLEXIBLE MATERIALS 
FOR MOLDS 


Axel Plastics Research Labs., New York 
Boruski, Ernest F. Jr., New York 
Calresin Corp., Los Angeles 

Elastomer Chemical Corp., Newark, NJ. 
Technicraft Co., Boston 


HINGES, SPECIALTY METAL 
*Geissel Mfg. Co., Inc., Hillside, N.J. 


HOSE AND TUBING 
(Flexible Metal) 


American Brass Co., American Metal 
Hose Branch, Waterbury 

+Flexaust Co., The, New York 

Johnson Corp., The, Three Rivers, Mich. 

Raybestos-Manhattan, Inc., Manheim & 
Passaic 

Seamlex Co., Inc., L. I. C., N.Y. 

United Metal Hose Co., Inc., L. I. C., 
N.Y. 

*United States Rubber Co., Chicago 


INKS 
(For Printing Plastics) 


*Acheson Dispersed Pigments Co., Phila. 

*Acromark Co., The, Elizabeth, N.]J. 

American Resinous Chemicals Corp., 
Peabody, Mass. 

*Apex Machine Co., College Pt., N.Y. 

Atlas Coatings Corp., L. I. C., N.Y. 

Bensing Bros. & Deeney, Phila. 

Clopay Corp., Cincinnati 

Elastomer Chemical Corp., Newark, N.J. 

International Marking Machine Co., New 
York 

*Krieger Color & Chemical Co., Inc., 
Hollywood, Calif. 

Markem Machine Co., Keene, N.H. 

Matthews, Jas. H. & Co., Pittsburgh 

Palmer, Homer W. Co., Inc., Chicago 

Pioneer Lacquer Corp., Cherry Valley, 
Mass. 

*Schwartz Chemical Co., Inc., L. I. C., 


N.Y. 
Stanley Chemical Co., E. Berlin, Conn. 


INSERTS 
*Clifton Hydraulic Press Co., Clifton, 
N.]. 
Heli-Coil Corp., Danbury, Conn. 
*Phelps Mfg. Co., The, Westport, Conn. 
Precise Instrument Parts Co., Glendale, 


Calif. 
Waltham Screw Co., Waltham, Mass 


JOINTS 
(Flexible-Ball, Pipe, Swivel, Revol: ng) 
Barco Mfg. Co., Barrington, IIl. 


928 Complete addresses of companies listed appear on pp. 980-1002. 








Chiksan Co., Brea, Calif. 
Johnson Corp., The, Three Rivers, Mich. 
Seamlex Co., Inc., L. I. C., N.Y. 


LABELS, PRESSURE SENSITIVE 
(Self-Adhesive, For Plastics) 


Aacon Industries, Inc., Brooklyn 

Archer Label Co., Los Angeles 

Avery Adhesive Label Corp., Monrovia, 
( alif, ; 

Ever Ready Label Corp., Belleville 

*Hollander, Allen Co., Inc., Bronx 

*Hopp Plastics, New York 

Labelon Tape Co., Inc., Rochester 

Milprint, Inc., Milwaukee 

Printon Corp., New York 

Topflight Corp., York, Pa. 


LAMPS, INFRARED 


(See also Drying Equipment) 


*Sylvania Electric Products, Inc., New 
York 

Westinghouse Electric Corp., Pittsburgh 

*Wiegand, Edwin L. Co., Pittsburgh 


MASKING PAPER AND TAPE 


Labelon Tape Co., Inc., Rochester 
+Minnesota Mining & Mfg. Co., St. Paul 
Servwell Products Co., Cleveland 

Van Cleef Bros., Inc., Chicago 


MOLD RELEASE AGENTS 
(Mold Lubricants) 


*Archer-Daniels-Midland Co., 
apolis 

Axel Plastics Research Labs., New York 

*Carbide & Carbon Chemicals Co., Div. 
— Carbide & Carbon Corp., New 
York 

Conley, Ed Plastic Corp., Tulsa, Okla. 

Elastomer Chemical Corp., Newark 

Ellen Products Co., Haverstraw, N.Y. 

*General Electric Co., Chemical Dept., 
Pittsfield, Mass. 

Houghton, E. F. & Co., Phila. 

a es Molders Supply Co., Cleve- 
anc 

Kessler Chemical Co., Inc., Phila. 

Kindt-Collins Co., The, Cleveland 

*xLunn Laminates, Inc., Huntington Sta- 
tion, N.Y. 

Merix Chemical Co., Chicago 

Mitchell Rand Mfg. Corp., New York 

Plastics Associates, Pasadena, Calif. 

*Polyplastex United, Inc., New York 

*Price Driscoll Corp., New York 

Servwell Products Co., Cleveland 

Specialty Products Co., Jersey City, N.J. 

Technicraft Co., Boston 

Western States Lacquer 
Angeles 


Minne- 


Corp., Los 


OIL, HEAT TRANSFER 
AND HYDRAULIC 


*Carbide & Carbon Chemicals Co., Div. 
ca Carbide & Carbon Corp., New 
OrK 
Houghton, E. F. Co., Phila. 
Phillips Petroleum Co., Bartlesville, Ohio 
Shell Oil Co., New York 
Specialty Products Co., Jersey City, N.J. 


PACKING, HYDRAULIC 
— Hydraulic Press Co., Clifton, 


Halogen Jonaicter & Seal Corp., Franklin 

irk, Ill. 

Houghton, E. F. & Co., Phila. 

*\M & N Hydraulic Press Co., Clifton 

= bestos-Manhattan, Inc., Passaic 
hamban, W. S. & Co., Culver City, Calif. 


* icates Advertiser. } Unverified listing. 


PARTITIONS, PACKAGING 


*Honeycomb Structures Co., Ine., 
Honeycomb Co. of America, Los 
Angeles 


Keyes Fibre Co., Waterville, Me. 
Peter Partition Corp., Brooklyn 


PEGS, TUMBLING 


es H. W. Co., Richmond Hill, 

Lacrinoid Products Ltd., Essex, Eng. 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N.Y. 

*Siebert, Rudolph R. Co., Rochester 

Siro Bernard Co., Brooklyn 

*Tumb-L-Matic, Inc., New York 

United Laboratories Co., Linden, N.J. 


PLASTER FOR MOLD MAKING 
a eaten Products Corp., Ardmore, 


a. 
*U. S. Gypsum Co., Chicago 


RF INTERFERENCE FILTERS 
Filtron Co., Inc., Flushing, N.Y. 


ROLL LEAF 
(Stamping Foil) 


*Ackerman-Gould Co., New York 

*Acromark Co., The, Elizabeth, N.J. 

All Purpose Roll Leaf Co. of N. J., Para- 
mus, N.J. 

*Apex Machine Co., College Pt. N.Y. 

Central States Roll Leaf Co., St. Louis 

Coe, W. H. Mfg. Co., Chicago 

Durby Labs., Inc., Westwood, N.]J. 

*Gane Bros. & Lane, Inc., Chicago 

General Roll Leaf Mfg. Co., Elmhurst, 
N.Y. 

Grauert, R. W. Inc., New York 

*Kingsley Stamping Machine Co., Holly- 
wood, Calif. 

*Peerless Roll Leaf Co., Union City, N.J. 

Swift M. & Sons, Inc., Hartford, Conn. 


ROLLERS, FOR ROLLER COATING 


*Apex Machine Co., College Pt., N.Y. 

*Cylinder Mfg. Co., Hawthorne, N.]J. 

*Finish Engineering Co., Inc., Erie, Pa. 

*Industrial Ovens Inc., Cleveland 

International Engraving Corp., Cedar 
Grove, N.]. 


SAW BLADES 


DoALL Co., The, Des Plaines 
Meyers, W. F. Co., Bedford, Ind. 
*Radial Cutter Mfg. Corp., Elizabeth 
Simonds Saw & Steel Co., Fitchburg 
Super Tool Co., Detroit 


SCREWS 
(Drive, Thread Cutting, Thread Form- 


ing) 
Central Screw Co., Chicago 
Continental Screw Co., New Bedford 
Elco Tool & Screw Corp., Rockford 
Hassell, John Inc., Westbury, N.Y. 
Industrial Plastic Fabricators Inc., Nor- 
wood, Mass. 
*Parker-Kalon Div., General American 
Transportation Corp., New York 
Shakeproof Inc., Chicago 


SCREWS, EXTRUSION 


*Egan, Frank W. & Co., Bound Brook, 
N.]J. 

Eichler & Co., Hattingen, Ger. 

*Killion Tool & Mfg. Co., Verona, N.J. 


SPRAY PAINTING FIXTURES 


Arnkurt Assoc. Engineers, New York 
Binks Mfg. Co., Chicago 


SUPPLIES 


*Conforming Matrix Co., Toledo 
*DeVilbiss Co., The, Toledo 
*Finish Engineering Co., Erie, Pa. 
*Fiore, Wm. M. Inc., New York 
Maplewood Plastic Co., Maplewood 
Servwell Products Co., Cleveland 
*Thierica Studio, Sepanski & Assoc., 
Grand Rapids, Mich. 


STEEL FOR HOBS AND MOLDS 
Allegheny Ludlum Steel Corp., Pitts- 
burgh 


*Carpenter Steel Co., Reading, Pa. 
Crucible Steel Co. of America, Pittsburgh 
*Detroit Mold Engineering Co., Detroit 
Hoyland Steel Co., Inc., New York 
Latrobe Steel Co., Latrobe, Pa. 


TAPS 


Bay State Tap & Die Co., Mansfield, 
Mass. 

DoALL Co., The, Des Plaines, IIl. 

Jarvis Corp., Middletown, Conn. 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford, Conn. 


TOOLS, CARBIDE TIPPED 


Allegheny Ludlum Steel Corp., Pittsburgh 
Crucible Steel Co. of America, Pittsburgh 
*Deakin, J. Arthur & Son, Jamaica, N.Y. 
DoALL Co., The, Des Plaines, Ill. 
Ex-Cell-O Corp., Detroit 

*Kramer, H. W. Co., Richmond Hill, 


N.Y. 
Meyers, W. F. Co., Bedford, Ind. 
*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford, Conn. 
Super Tool Co., Detroit 


TUBES, H. F. ELECTRONIC 


*General Electric Co., Apparatus Dept., 
Syracuse 
Industron 
Mass. 
*Sylvania Electric Products, New York 
Westinghouse Electric Corp., Pittsburgh 


TUNGSTEN 


*Bergen Wire Rope Co., Lodi, N.]. 
Kulite Tungsten Co., Union City, N.J. 
*Micro-Wire Stranding Co., Passaic, N.J. 
*Sylvania Electric Products, New York 
Union City Filament Corp., Union City 


Corp., Needham Heights, 


VALVES 


A. Diaphragm Control 
B. Fittings, Hydraulic 
C. Fittings, Pneumatic 


Airmatic Valve, Inc., Cleveland (A) 

Atlas Valve Co., Newark (A) 

Bradley & Turton Ltd., Kidderminster, 
Eng. (B) 

Emmett Machine & Mfg. Inc., Akron (A) 

Fischer & Porter Co., Hatboro, Pa. (A) 

Foxboro Co., The, Foxboro, Mass. (A) 

Halogen Insulator & Seal Corp., Franklin 
Park, Ill. (B) 

Hanna Eng. Works, Chicago (A, B) 

Industrial Plastic Fabricators Inc., Nor- 
wood, Mass. (A) 

Minneapolis-Honeywell 
Phila. (A) 

Moore, Samuel & Co., Dekoran Products 
Div., Mantua, Ohio (C) 

*Powers Regulator Co., Skokie, Ill. (A) 

Sinclair-Collins Valve Co. & Valvair 
Corp., The, Akron (A) 

Udylite Corp., The, Detroit (A) 

*Wood, R. D. Co., Phila. (A) 


WIPE-IN PAINTS (STICK FORM) 


Keeler & Long Inc., Waterbury, Conn. 
+Lake Chemical Co., Chicago 


Regulator Co., 
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SPECIALIZED SERVICES 





APPLIED DECORATIONS ON 
PLASTICS 


(Custom) 


Dyeing 

Engraving 

Etching 

Flocking 

Gold Leaf Stamping 
Marking 

Metal Inlaying 

Silk Screening 
Spraying 


MROMR DO p> 


& B Plastics, Seattle (A, B, C, D, E, F, 
G, H, I) 

& O Plastics Co., Downers Grove, IIl. 
E 


(E) 

A. J. & K. Co., Colchester, Conn. (E) 

Aacon Industries, Inc., B’klyn (A, B, C, 
D, E, F, G, H, I) 

aaRBee Plastic Co., Los Angeles (E) 

as Gold Stamping Co., New York 

Ace-Hy Plastic Co., New York (B, E, H) 

Acme Laminating & Plastics Co., Hazel 
Park, Ill. (E, H, 1) 

Acme Plastic Products Co., Inc., Hor- 
sham, Mass. (E) 

*Acromark Co., Elizabeth, N.J. (B, E, F) 

— — Products, Cincinnati (E, 
=, i 

Admiral Plastics Corp., B’klyn (E, H) 

All Plastics Corp., Avon-by-the-Sea, N.]J. 
(E, H) 

Alladin Plastics Inc., Los Angeles (H) 

Allegheny Plastics, Inc., Coraopolis, Pa. 
(B, E) 

Allied Engravers, Inc., New York (B) 

Allied Engraving & Stamping Co., Buffalo 
(B, C, E, F, G, H) 

— Agile Corp., Bedford, Ohio 
D, I) 

Ameriplastic Co., Flint, Mich. (B, E, F, 
H 


*Amos Molded Plastics, Div. of Amos- 
Thompson Corp., Edinburg, Ind. (D, 
E, F, H, 1) 

Argus Plastics, Inc., Indianapolis (E, H, I) 

Arrow Plastics Corp., Passaic, N.J. (E) 

Art Decorating Co., No. Bergen, N.J. (B, 
E, F, H, I) 

~ Plastics Co., Inc., Leominster, Mass. 
E, I) 

Art Plastics Mfg. Co., Los Angeles (E) 

*Artag Plastics Corp., Chicago (E, H, I) 

Artmor Plastics Corp., Cusinelanl Pa. 
(B, E, H) 

Atlas Plastics Inc., Little Ferry, N.J. (E) 

Augusta Plastics Inc., Bronx (E, F) 

AVSCO, Inc., Excelsior Springs, Va. (A, 
B, E, F, I) 

Babco men Corp., College Pt., N.Y. 
E, F 

*Barron, J. E. Plastics, Inc., Cincinnati 
(B, E, F, 1) 

Bedford Products, Inc., Bedford (E, H) 

Bee-Lyne Inc., Broomall, Pa. (E, H) 

Bentek Co., Brooklyn (A, B) 

Berglund-Swenson Co., Inc., Arlington, 
N.J. (B, E, F, G, H, I 

Bernard Plastics Molding Corp., L. I. C., 
N.Y. (E, 1) 


%& Indicates Advertiser. 
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Berton Plastics, Inc., New York (B) 

— Molding Co., Chicago (A, B, 
er | Inc., Owosso, Mich. (A, E, 
*Boonton Molding Co., Boonton, N.J. 


(E, F) 

*Borkland Labs., Marion, Ind. (H, I) 

— Mfg. Co., Marion, Ind. (E, H, 
I 

Bradford Novelty Co., Inc., Cambridge, 
Mass. (I) 

Brandywine Fibre Products Co., Wil- 
mington (B, E, F, H, 1) 

Breau Plastic Industries, Phila. (B) 

*Bridgeport Moulded Products Inc., 
Bridgeport, Conn. (E, F) 

Bridgeport Plastics & Rubber Co., Bridge- 
port, Conn. (E) 

Brighton Plastics Co., Inc., Rochester (B, 
E, F, H, 1) 

Bruce Molded Products, Inc., Pittsburgh 
(D, E, F, H) 

Buckley, C. E. Co., Leominster, Mass. 
E 


Burkhardt Co., The, Detroit (E, H, I) 

*xByrd Plastics, Inc., Erie, Pa. (E, H) 

a Plastic Co., Detroit (B, E, F, 

Campro Co., Canton, Ohio (D, E, H, 1) 

Capitol Plastics Co., Lansing (H, I) 

Carolina Plastics Co., Charlotte (B, E, 
F, H, 1) 

+Cast Optics Corp., Hackensack (A) 

Century Plastic Co., Hudson, Mass. (H, I) 

Chatelain, Robert J. Plastics, Findlay, 
Ohio (B, E) 

*Claremont Waste Mfg. Co., Claremont, 
N.H. (D) 

Clinton Products Co., Clinton, Mass. (E, 
F, H, 1) 

Collier Mfg. Corp., Div. Warren Feather- 
bone Co., Three Oaks, Mich. (H) 

Colonial Molded Products, Inc., North 
Chicago (E, F, G) 

Color-Craft Display Corp., L. I. C., N.Y. 
(D, H) 

Colorvision Plastics Inc., Boston (B, E, 
F, G, H, I) 

Colvin-Friedman Co., Springfield, N.J. 
(E, F, H) 
Conn-Craft Co., Waterbury (B, E) 
*Connecticut Plastic Products Co., Inc., 
Waterbury (A, B, C, D, E, F, G, H) 
Conley, Ed Plastic Corp., Tulsa, Okla. (H) 
Consolidated Plastics & Mfg. Co., Chi- 
cago (B, E, H) 

Continental Plastics Corp., Chicago (E, 
F, H) 

*Cowan Boyden Corp., Providence, R.I. 
(E, F, H, 1) 

Creative Plastics Corp., Stony Brook, N.Y. 
(B) 

Crook, Wm. A. Co., Watertown (B, E) 

Cruver Mfg. Co., Chicago (E, H, I) 

at Plastics, Inc., Brooklyn (A, B, E, 
H,I 

CrystalX Corp., Lenni Mills, Pa. (B, E, H) 

D & D Plastics Inc., Van Dyke (E, H) 

aT Harry Molding Co., Chicago 
E, F) 

—— Plastics, Inc., Dayton (B, E, F, H, 
I 


Dec-Art Process Co., Inc., Bronx (H, I) 
Denver Plastics, Inc., Golden, Cal. (B, C, 
E, F, H, I) 


Detroit Plastic Molding Co., St. Clair 
Shores, Mich. (E, F, G, H, I) 
Duke Bontz & Co., Silver Springs, Md. (B) 
“— oo Inc., New York (A, B, E, 
» H, 1) 
E. & T. Plastic Novelties Co., New York 


(B, H) 
Eby, Hugh H. Co., Philadelphia (C, F, 


) 
tEldon Mfg. Co., Los Angeles (C, D, E, 
F, H, 1) 
Elkloid Co., The, Providence, R.1. (E, F) 
*Emeloid Co., Inc., The, Hillside, NJ. 
(B, E, F, H, I) 
Evans-Zeier Plastic Co., Madison, Wis. (E) 
+Extrusion, Inc., Springdale, Conn. (A, E) 
F & F Mold & Die Works, Inc., Dayton 
E, F, H, 1) 
Fabri-Kal Corp., Kalamazoo (B, E, H, ]) 
ar, a Corp., Bethesda, Md. 


Fawn Plastics Co., Inc., Baltimore (B, E, 
F,.G, BI 

oO Tool Corp., Chicago (D, E, F, 

*Felsenthal, G. & Sons, Inc., Chicago (B, 
EB, F,. 

F _ Doll Products Corp., New York 
I 

Flambeau Plastics Co., Baraboo, Wis. (E, 


F, H, I) 
+Flexible Products Co., Marietta, Ga. (H) 
— Embossing Corp., New York 
Flexon Products Corp., New York (D, H) 
Forbes Products Corp., Rochester (E, H) 
Formold Plastics Inc., Blue Island, Ill. (E) 
Franklin Plastics, Inc., Franklin, Pa. (E, I) 
Fried Novelties, Brooklyn (B, E) 
Gabriel Mfg. Co., Haverstraw, N.Y. (B) 
Gemloid Corp., Elmhurst, N.Y. (B, C, E) 
*General American Transportation Corp., 

Chicago (E, H, I) 

General Plastics Corp., Paterson, N.J. (1) 
*General Tire & Rubber Co., The, Indus- 
trial Products Div., Wabash (D, H) 
Gladwin Plastics, Inc., Atlanta, Ga. (B, E, 

H) 
*Gomar Mfg. Co., Newark, N.J. (A) 
Gotham Plastics Corp., Bronx (B, E, H, |) 
Grant & Roth Plastics, Inc., Portland, 
Ore. (E, H) 

Gregstrom Corp., Cambridge, Mass. (B, 
D, E, H, 1) 
=, O Engineering, Inc., Milwaukee (£, 

. 
Hake Mfg. Co., Inc., Roanoke, Va. (E) 
Haller Plastics Corp., L. I. C., N.Y. (E, 1) 
Har-E-Dan Engravers, Brooklyn (8, E, F) 
Hardy Plastics & Chemical Corp., Brook- 
lyn (E) 
Hartland Plastics, Inc., Hartland, Wis. (I) 
Hedwin Corp., Baltimore (H, 1) 
— Engravers, Inc., New York (B, 
H 
Hoffman Industries, Inc., Spring Arbor, 
Mich. (I) | 
Holiday Plastics Inc., Kansas City (B, F, 
F, H, I) | 
+House of Plastics, Detroit (A, B. ' 
Hughes Tool & Mfg. Co., Benton |! arbor, 
Mich. (B, E, H, I) yy 
Hunton Plastics Co., Englewood, \.J. (4: 


B) : 
Huron Valley Plastics, Ann Arbor, Mich. 
(B, C, D, E, F, H) 


930 Complete addresses of companies listed appear on pp. 980-1002. 
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Hyc vlik, Roselle, N.J. (E) 
Ide old Stamping Co., New York (E) 
Ides ‘ool & Plastic Mfg. Co., San Diego, 


{ 


, H) . = 
Imp al Industries, Inc., Wayne, Mich. 


} D,H,1) 
Imp» “ial } oe Products Corp., Chicago 
(B, E, F, G 
Indu: trial Sales Engineers, New York 
(} F, H I 


Insu!ating Fabricators of N. E., Inc., 
Watertown, Mass. (B, C, H) 

Inter yk | tae Corp., Cedar 
Grove, N.J. 

Inte nallene Marking Machine Co., New 
York (F) 

tInternational Plastics Co., New York (H, 


I 

Jacobs, H. G., Mfg. Co., New York (E) 

Jamison Plastic Corp., N. Bellmore, N.Y. 
(A, B, C, D, E, F, G, H, I) 

Jodee Plastics Co., Brooklyn (B, F, H, 1) 

K B Plastics Inc., Ephrata, Wash. (E, H) 

Kaye Plastics Corp., New Brunswick, N.J. 
(E, F, 1) 

Kerr, R. W. Plastic Co., Hastings, Neb. 
(B, C, E, F) 

Kerrco Products, Lincoln, Neb. (B, E, F, 
G, H) 

*Kingman, E. B. Co., Inc., Leominster, 
Mass., (E, F) 

Klise Mfg. Co., Grand Rapids, Mich. (H) 

*Krieger Color & Chemical Co., Inc., 
Hollywood, Calif. (A) 

Kuhlman Plastics Co., Inc., Kansas City 

*Kusan, Inc., Nashville, Tenn. (D, E, H, 


I) 

Laminated Sheet Products Corp., Nor- 
wood, Mass. (B, E, F, H, I) 

La Mode Plastic Co., Inc., New York 
(A, F) 

Lake Erie Plastics Co., Elyria, Ohio (E) 

Lansky Die Cutting Corp., New York (H, 


1) 
*Leaf Plastics, Inc., Yonkers, N.Y. (E, F, 


I) 

Leathertone, Inc., Boston (H) 

Long Island Engraving Co., New York 
(E, I) 

Long, Thomas J. Inc., Carle Place, N.Y. 
(B, E, F, H, 1) 

Lane, William C., Eddington, Pa. 
(E) 

Luria-Cournand, Inc., Havre de Grace, 
Md. (H) 

Lurie Plastics, Inc., Colonial Heights, Va. 
(E, F, H) 

Lustra Cite Industries, Inc., New York 
(B, E, H, 1) 

Majestic Creations, Inc., Woodside, N.Y. 
(D, H, 1) 

ys Companies, Maplewood, N.J. 
(E, 

Mason Plastics Co., Art Plastic Signs & 
Displays, Seattle (H, 1) 

*Master Molded Products Corp., Skokie, 
lll. (E, F, G, H, I) 

Mastercraft Plastics Co., Inc., Jamaica, 
N.Y. (A, Be, DD 

Matthews, J. H. & Co., Pittsburgh (B, F) 

oo Co., The, Cincinnati (E, 


*Michigan Plastic Products, Inc., Grand 
Haven, Mich. (E, H, 1) 
—_— Instrument Co., Cambridge, Mass. 


—— as Inc., Minneapolis (A, 

Mite hell Plastics Inc., Owosso, Mich. (A, 
DB, E, ¥, G, Ip 

Moder - Printing Co., Woodside, N.Y. 

Modern Plastic Co., Los Angeles (E) 

Mel craft Ine., Baltimore (B, E) 

Molders Engineering Service, Philadel- 

1 (A, B,C, D, E, F, H, 1) 


*! ates Advertiser. 


} Unverified listing. 


+Nas-kay Industries, Philadelphia (H) 

+National Fabricating Co., S. Ozone Park, 
N.Y. (B, E) 

Nati Lock Co., Rockford, Ill. (E, I) 

tNational Plastics Industries, San Fran- 
cisco (B, E, F, H) 

Newcraft Mfg. Corp., L. I. C., N.Y. (A, C, 
D, E, F, H, 1) 

Nichols Products Co., Moorestown, N.J. 
(B, E, G) 

Norco Plastic Inc., Milwaukee (B, E, H, 


I) 
Omaha Plastics Co., Omaha (E) 
ry Plasti-Fab Corp., San Carlos, Calif. 


*Paragon Imprinting Co., New York (E, 
FG: BI 

+Paragon Plastic Corp., Newark (A, B, 
E, F, H, 1) 

+Paramount Mfg. Co., Inc., Leominster, 
Mass. (E) 

*Parker Stamp Works, Inc., The, Hart- 
ford (B, F) 

+Pearson-Berlinghof, Inc., Newtown, Pa. 
(D, H, 1 

Peerless Plastics, Culver City, Calif. (E) 

Perfex Plastics, Inc., Chicago (E) 

— Plastic Products Co., St. Paul 

“7, Plastics Inc., Erie, Pa. (E, F, G, 

Pierce Wrapping Machine Co., La 
Grange Park, Ill. (F) 

— Valley Plastics Co., Chicopee (E, 


) 
Plast-Ad Mfg. Co., S. Bend (E, F, H, 1) 
Plast-O-Matic Corp., Leominster (I) 
Plas-Tex Corp., Los Angeles (E, H, I) 
Plasti-Line, Inc., Knoxville (B, H, 1) 
Plastic Academy Products Co., Leomin- 
ster (E, F, ) 
Plastic Center, Rochester (B) 
Plastic Embedments Co., Attleboro, Mass. 
(B, E, H) 
Plastic Enterprises, College Pt., N.Y. (H) 
*Plastic Inlays, Inc., Summit, N.J. (E, 
F, G, H, 1) 
Plastic Processing Co., Inc., Flint, Mich. 
(E, H) 
ee Corp., New York (B, E, 
+Plasticles Corp., Detroit (B, E) 
Plasticraft Mfg. Co., Kearny, N.J. (E, H, 


I) 
Plasticraft Products Co., W. Nyack, N.Y. 


B) 

*Plasticrafters, Inc., Chicago (E, F) 

Plasticrafts, Inc., Denver (B, E, H, 1) 

Plastics Center of Texas, San Antonio (B, 
E, F, H) 

Plastics, Inc., St. Paul (E, H) 

+Plastics, Laminates & Fabrics, Inc., Chi- 
cago (B, E, F, H) 

+Plastics Productions, Inc., New Orleans 
(B, H) 

+Plastray Corp., Detroit (H) 

Plaxall Inc., L. I. C., N.Y. (B, E, H) 

+Polo Plastics Co., Milwaukee (H) 

*Polyplastex United, Inc., New York (H, 
1) 


Popular Plastic Products Corp., North- 
port, N.Y. (A, B, E, F, H, I) 

Precision Plastic Products Inc., Chicago 
(B, E, 1) 

— Plastic Mfg. Co., Minneapolis (B, 

o 

Premier Plastics Co., Inc., Milwaukee (B, 
D, E, F, H, 1) 

Presco Plastics, Milwaukee (A, B, E, F, 

Printloid, Inc., New York (B, E, H, 1) 

Process Co. of America, Miami Beach (E, 


*Recto Molded Products, Inc., Cincinnati 
(B, E, F) 

Regal Plastic Co., Kansas City (B, F, H, I) 

Reinhardt, J. A. & Co., Mountainhome, 
Pa. (B) 


SPECIALIZED SERVICES 


en Plastics Co., Denver, Col. (E, 

*Ro Bros., Skokie, Ill. (B, E, F) 

Rohden Mfg. Co., Chicago (E, F, G, I) 

*Romar Plastics, Inc., St. Charles, Ill. 
(B, E, F, G, H, 1) 

Rosbro Plastics Corp., Providence, R.1. 
(E, F, H, 1) 

—_ Mfg. Co., Inc., Prescott, Ariz. (E, 


Saman Plastics Corp., Brooklyn (H) 
*Santay Corp., Chicago (E, F, G, H, I) 
Schaake, A. J. Co., St. Paul (B) 

Sharpe Plastics, Inc., S. Sudbury, Mass. 


(H) 
*Shoe Form Co., Inc., Auburn, N.Y. (EF, 
I 


*Sierra Electric Corp., Gardena, Calif. 
(A, B, C, E, F, G, H, 1) 

*Sillcocks-Miller Co., The, Maplewood, 
N.J. (E, F, BH) 

Solar Plastic Products Co., Brooklyn (B) 

Southeastern Plastics, Inc., Portsmouth, 
Va. (E, H, 1) 

Southeastern Sales Corp., St. Petersburg, 
Fla. (B, E, H, 1) 

Specialties Imprinting Co., Cleveland (E) 

Standard Pyroxoloid Corp., Leominster, 
Mass. (E) 

*Stricker-Brunhuber Corp., New York (B) 

. _ Inc., Cuyahoga Falls, Ohio 
E, I 

*Superior Plastics, Inc., Chicago (EF, F, 
G, H, I) 

+Syracuse Plastic Molders, Syracuse (D, 
5, Fs tae 

T. O. Plastics, Minneapolis (B , H, I) 

— Printing Co., New York (E, F, 
H 


Tech-Art Plastics Co., Morristown, N.J. 
(E, F) 

Tewes-Roedel Plastics Corp., Waukesha, 
Wis. (A, B, H, I) 

Therm-O-Form Plastic Co., Harvey, Ill. 
(D. H. £ 

Thermold Corp., Manlius, N.Y. (E, I) 

*xThierica Studio, Grand Rapids, Mich. 


(I) 
+Thoresen, William Co., Chicago (E) 
Timely Products Mfg. Co., Des Moines 
(B.C; E, F, 8,3) 
Topflight Corp., York, Pa. (D, H) 
Transplastics Fabricating Co., Boston (B, 


) 

Tulsa Plastics, Tulsa, Okla. (B, E, H, 1) 

+Turner Devices Inc., St. Louis (F) 

Twentieth Century Plastics Co., Chicago 
(E, 1) 

United Mask & Novelty Co. Inc., Glen- 
dale, N.Y. (I) 

United States Plastic Molding Corp., 
Wallingford, Conn. (E, F, I) 

Universal Molding, Inc., Upper Sandusky, 
Ohio (E) 

Urrite Plastics Fabricators, Pico, Calif. 
(H) 

Vac-Art, Inc., Bay City, Mich. (H, 1) 

Vacu-Form Corp. of America, Brooklyn 
(D, E, H, 1) 

+Vacumet, Inc., Chicago (A, I) 

Valley-National Corp., Milldale, Conn. 
(B, C, E, F, H) 

Vavrik, Louis-Industrial Design, Ross- 
ford, Ohio (H) 

Virginia Plak Co., New York (E, F, H) 

Vogel Mfg. Co., Bridgeport, Conn. (E, 1) 

W &A Co., Inc., Attleboro, Mass. (E, F) 

Wachter Plastic Co., Sacramento, Calif. 
(B, D, H) 

Washington Plastics Co., Washington, Pa. 
(E) 

* Waterbury Companies, Inc., Waterbury, 
Conn. (A, B, E, F, H, I) 

*Watertown Mfg. Co., The, Watertown, 
Mass. (E, F, I) 

Welch Plastics & Mfg. Co., Inc., Colum- 
bus, Ohio (E, F, H, 1) 

Wessel, Stanley & Co., Chicago (H, I) 

Western Plastic Inc., Spokane, Wash. (E) 
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SPECIALIZED SERVICES 


Westmoreland Plastics Co., Inc., Latrobe, 
Pa. (E, 

Willson Camera Co., Inc., Havertown, 
Pa. (F, G, H, I) 

Yorker & Sons, Inc., Denver (F) 

Zenith Plastics Co., Cleveland (E) 


ABRASIVE FORMING 


A & B Plastics, Seattle 

Brooklyn Plastic Co. Inc., Brooklyn 

*Cadillac Plastic Co., Detroit 

Crystal Plastics Inc., Brooklyn 

E. & T. Plastic Novelties Co., New York 

Engineering Labs., Pompton Lakes, N.J. 

+Fishman Plastics Co., Chicago 

Gregstrom Corp., Cambridge, Mass. 

*Holland, M. Co., Chicago 

*Keolyn Plastics Inc., Chicago 

Laminated Sheet Pdts. Corp., Norwood 

Mastercraft Plastics Co., Inc., Jamaica, 
N.Y. 

Oppenheimer Corp., Buffalo 

Orange Products, Inc., Orange 

Plastic Service Inc., Chicago 

Premier Plastics Co., Inc., Milwaukee 

*Superior Plastics Inc., Chicago 

Scientific Abrasives, Chicago 

Tell Plastics Corp., Orange 


CASTING 


A & B Plastics, Seattle 

Advance Mfg. Co., Brooklyn 

Allied Fiber Glass Inc., Los Angeles 

*American Agile Corp., Bedford, Ohio 

Atlas Mineral Products Co., The, Mertz- 
town, Pa. 

Atlas Plastics Inc., Buffalo 

Axel Plastics Research Labs., New York 

Bacon & Weber, Chicago 

Bassons Industries Corp., New York 

Bauer, George, Keene, N.H. 

Baxter Co., The, Cincinnati 

Ber-Design Assoc., Irvington, N.]J. 

Bortman Plastics Co., Boston 

Brighton Plastics Co. Inc., Rochester 

*Cadillac Plastic Co., Detroit 

Conley, Ed Plastic Corp., Tulsa 

Conn-Craft Co., Waterbury 

Consolidated Plastics & Mfg. Co., Chi- 
cago 

epee Machinery Co. Inc., New 
York 

*Davies, Harry Molding Co., Chicago 

Eby, Hugh H. Co., Philadelphia 

Fiberoid Doll Products Corp., New York 

*Garfield Mfg. Co., Garfield, N.]. 

Harvey, Guy P. & Son Corp., Leominster 

a ee Equipment Corp., Cleve- 
anc 

a Andrew C., Sherman Oaks, 
Calif. 

Kerrco Products, Lincoln, Neb. 

Kindt-Collins Co., The, Cleveland 

Libo Plastics Co., Milwaukee 

Liquid Casting Systems, W. New York, 
N.]. 

Lusteroid Container Co., Inc., Maple- 
wood, N.J. 

*Marblette Corp., The, L.I.C., N.Y. 

Mastercraft Plastics Co., Inc., Jamaica, 
N.Y. 

Mildern Mfg. Co., Yonkers, N.Y. 

Omaha Plastics Co., Omaha 

Pacific Plasti-Fab Corp., San Carlos 

Pearce Plastic Models, Glendale, Calif. 

Plastic Service Corp., New York 

Plastic Tooling Aids Laboratory, Bridge- 
port 

Plasticrafts, Inc., Denver 

Reflin Co., San Diego 

Reinhardt Plastics Co., Denver 

Rex Corp., The, W. Acton, Mass. 

mony Plastics Inc., Walled Lake, 
Mich. 


% Indicates Advertiser. } Unverified listing. 


*Rezolin, Inc., Los Angeles 

Scientific Abrasives, Chicago 
Standard Plastics Co., Inc., Attleboro 
Starlite Plastic Co., Kenmore, N.Y. 
*Stricker-Brunhuber Corp., New York 
Triangle Development Co., Brooklyn 
United States Stoneware Co., Akron 
Vacu-Form Corp. of America, Brooklyn 
Vernon-Benshoff Co., Pittsburgh 
Victory Mold & Die Co., New York 

W & ACo., Inc., Attleboro 


DESIGNERS, INDUSTRIAL 


Arens, Egmont, New York 

Arnkurt Associate Engineers, New York 

Becker & Becker Associates, New York 

Beinert, John David, New York 

Ber-Design Associates, Irvington, N.J. 

Blumenthal, Margaret, New York 

Bureau, Achille G., New York 

Cantor, Robert Lloyd, New York 

Chance, W. R. & Associates, Inc., Arling- 
ton, Va. 

Chapman, Dave, Industrial Design, Chi- 
cago 

Cherry, Peter, Monroe, Conn. 

Chinkes, Sam Assoc., Bronx 

Cruze, Charles, Los Angeles 

Currie & Van Dyck, Southport, Conn. 

Cushing & Nevell, New Yor 

Darr, Harold W. Associates, Minneapolis 

Davies, Helen & Associates, New York 

Deskey, Donald Assoc., New York 

Dralle, Elizabeth M., New York 

Ellies, Dave, Columbus, Ohio 

Federico, Joseph B., Buffalo, N.Y. 

Florian, Gordon, Bridgeport, Conn. 

Fukal, A. F., Houston, Texas 

Gershen-Newark, Industrial Design, New- 
ark, N.J. 

Goldman, Neal, Associates Inc., New 
York 

Grover, Frederic S. Associates, Rochester 

+Gruen, Robert Associates, New York 

Hall, Frances Cushing, Alfred, N.Y. 

Howell, James A., Providence 

Huxtable, L. Garth, New York 

Karlstad, Andrew C., Sherman Oaks, 
Calif. 

Keck, Henry Associates, Pasadena 

Larkin & Glassman Associates, Boston 

Levin, Monte L., New York 

Lippincott & Margulies, Inc., New York 

Loewy, Raymond, New York 

McCutcheon, George H., Los Angeles 

Mehrer, Ted, New York 

Meyer, Leonard, Newark, Ohio 

Murdoch, Colin D., San Leandro, Calif. 

Nettleton, W. O. & Associates, Guilford, 
Conn. 

O'Connell, Daniel C. Assoc., Pound 
Ridge, N.Y. 

Plastic Model Engineering, Burbank 

Preble, Harry, Cross River, Conn. 

Reinecke & Associates, Chicago 

Rosenthal, Alfred A., New York 

Sakier, George, New York 

Saphier, Michael Associates Inc., New 
York 

Schaake, A. J. Co., St. Paul, Minn. 

Scheele, Edwin H., Woodside, N.Y. 

Singer, Lawrence H., Levittown, N.Y. 

*Somerset Industrial Designs, Somer- 
ville, N.J. 

Stahl, Gerald, New York 

Swibold, Duane, Saginaw, Mich. 

Thal, Bernard, Boston 

Triana, Rafael, New York 

Van Doren, Harold, Philadelphia 

Vavrik, Louis, Rossford, Ohio 

Wilkins, W. Burdette, Ridgewood, N.]. 


DIE CUTTING, PLASTIC 
SHEET STOCK 


A & B Plastics, Seattle 





Aacon Industries, Inc., Brookly» 
Acme Laminating & Plasties Co, Hay¢\ 
Park, Mich. 
*Acryvin Corp. of America, Brooklyn 
Allegheny Plastics, Inc., Coraopolis, Pa, 
Allied Engraving & Stamping Co., Buffalo 
*American Agile Corp., Bedford, Ohio 
+American Hard Rubber Co., New York 
Ameriplastic Co., The, Flint, Mich, 
Art Plastics Mfg. Co., Los Angeles 
Artmor Plastics Corp., Cumberland, \iq 
Bedford Pdts., Inc., Bedford, Va, 
Buckley, C. E. Co., Leominster 
*Cadillac Plastic Co., Detroit 
Capitol Plastics Co., Lansing, Mich, 
Carolina Plastics Co., Charlotte, N.C. 
Carroll, J. B. Co., Chicago 
Celomat Corp., New York 
Color-Craft Display Corp., L.I.C., Ny. 
Colvin-Friedman Co., Springfield, N.J. 
*Contour Extrusion Co., Mamaroneck. 
N.Y. 
Crook, Wm. A. Co., Watertown, Mass. 
Crystal Plastics, Inc., Brooklyn 
*Davis, Joseph Plastics Co., Arlington, 


N.]J. 

*Emeloid Co., Inc., The, Hillside, N.J. 

Evans-Zeier Plastic Co., Madison, Wis. 

Fabri-Form Co., The, Byesville, Ohio 

Fabri-Kal Corp., Kalamazoo 

Falge Eng. Corp., Bethesda, Md. 

Fawn Plastics Co., Inc., Baltimore 

*Felsenthal, G. & Sons, Inc., Chicago 

Forbes Products Corp., Rochester 

Gladwin Plastics, Inc., Atlanta, Ga. 

Gregstrom Corp., Cambridge 

*H & R Industries, Nazareth, Pa. 

Holiday Plastics, Inc., Kansas City 

*Hopp Plastics, New York 

Industrial Sales Engineers, New York 

Kerrco Products, Lincoln, Neb. 

*Kingman, E. B. Co., Inc., Leominster 

Laminated Sheet Products Corp., Nor- 
wood, Mass. 

Lansky Die Cutting Corp., New York 

Leathertone Inc., Boston 

Lone Star Plastics Co., Inc., Fort Worth 

«> Rmceateie Inc., Havre De Grace, 
Md. 

Majestic Creations, Inc., Woodside, N.Y. 

Many, J. & Co., New York 

Mastercraft Plastics Co., Inc., Jamaica, 
N.Y. 

*Molded Products, Div. of Admiral 
Corp., W. Chicago 

re Plasti-Fab Corp., San Carlos, 
Calif. 

Peerless Products Industries, Chicago 

Pennsylvania Plastic Co., Pittsburgh ; 

Perma Seal Plastic Products Co., St 
Paul, Minn. 

Peterson, A. W. & Sons Die Co., Inc., 
New York 

Pioneer Valley Plastics Co., Chicopee, 
Mass. 

Plastex Process Co., Maywood, N.J. __ 

Plastic Age Co., San Fernando, Calif. 

Plastic Service Corp., New York 

Plasticrafts, Inc.. Denver 

Plastics, Inc., St. Paul, Minn. 

Plaxall Inc., L.1.C., N.Y. 

*Polyplastex United, Inc., New York 

Precision Plastic Products Inc., Chicag' 

Premier Plastic Mfg. Co., Minneapolis 

Premier Plastics Co., Inc., Milwaukee 

Presco Plastics, Milwaukee 

Printloid, Inc., New York 

tReflexite Corp., Stamford, Conn. | 

Reynolds Plastics, Inc., Walled Lake, 
Mich. 

Rome Plastic Specialties, Inc., W orceste!, 
Mass. 

Saman Plastics Corp., Brooklyn 

Sandman, Eli Co., Worcester, \! 

Shaw-Randall Co. Inc., Pawtuch<t _ 

*Shoe Form Co., Inc., Auburn, \.Y. , 

*Sillcocks-Miller Co., The, Map woo: 
N 


iss. 


* Superior Plastics Inc., Chicag 
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Tewc. Roedel Plastics Corp., Waukesha, 
W 

Time: Products Mfg. Co., Des Moines 

Vacu orm Corp. of America, Brooklyn 

Vallc:-National Corp., Milldale, Conn. 

Virginia Plak Co., New York 

Voge! Mfg. Co., The, Bridgeport, Conn. 

Wessel, Stanley & Co., Chicago 

Western Coil & Electrical Co., Racine 

Woot all Industries Inc., Detroit 


DIE MAKERS, EXTRUSION 


Ace Tool & Mfg. Co., Newark 

Bee Mold & Die, Inc., Phoenix 

*Cliften Hydraulic Press Co., Clifton 

*Crescent Plastics, Inc., Evansville 

*Egan, Frank W. & Co., Bound Brook, 
N.] 

Eichler & Co., Hattingen, Ger. 

*Federal Tool Corp., Chicago 

*Formvac Corp., Div. of Welding En- 
gineers, Inc., New York 

Foster & Allen, Inc., Garwood, N.J. 

Garrison Co., The, Kenilworth, N.J. 

*H & R Industries, Nazareth, Pa. 

Industrial Eng. Service, S. Easton, Pa. 

tKillion Tool & Mfg. Co., Verona, N.J. 

Lurie Plastics, Inc., Colonial Heights, Va. 

Many, J. & Co., New York 

Mastercraft Plastics Co. Inc., Jamaica, 
N.Y. 

Micro Mold, Inc., Leominster, Mass. 

*Modern Plastic Machinery Corp., Lodi, 
N.J. 

*Molded Products, Div. of Admiral 
Corp., W. Chicago 

Nalle Plastics Inc., Austin, Texas 

National Plastics, Inc., Knoxville, Tenn. 

*Robbine Plastic Machinery Corp., Elk- 
hart 

*Sierra Electric Corp., Gardena, Calif. 

Skyline Industries, Inc., Titusville, Pa. 

*Stricker-Brunhuber Corp., New York 

*Sunlite Plastics, Inc., Milwaukee 

*Superior Plastics Inc., Chicago 

W & A Co., Inc., Attleboro, Mass. 

— Engineers, Inc., Norristown, 


a. 
*Windsor, R. H. Ltd., South Chessing- 
ton, Eng. 


DIE MAKERS, HIGH 
FREQ. HEAT SEALING 


\ & S Steel Rule Die Corp., New York 

Allied Engravers Inc., New York 

Artmor Plastics Corp., Cumberland, Md. 

Bee Mold & Die, Inc., Phoenix, Ariz. 

Bee-Lyne, Inc., Broomall, Pa. 

Heath Die Co., New York 

— Corp., Needham Heights, 
1asS, 

*Kabar Mfg. Corp., New York 

Mastercraft Plastics Co., Jamaica, N.Y. 

ee . at Electronic Devices, W. New 
OTK, IN.J. 

Plaxall, Inc., L4C..,. W.Y. 

i a A. W. & Sons Die Co., New 
Yor 

Star Die & Supply Co., Lynn, Mass. 

Stokes-Trenton Inc., Trenton, N.J. 


DIP COATING, PLASTIC 


A & B Plastics, Seattle 

Aacon Industries, Ine., Brooklyn 

*American Agile Corp., Bedford, Ohio 

_ — Products Co., The, Mertz- 
wn, a. 

Atlas Plastics, Inc., Buffalo, N.Y. 

Axe Plastics Research Labs., New York 

Car ‘ina Plastics Co., Charlotte, N.C. 

Che: ical Development Corp., Danvers, 


*! s Advertiser. + Unverified listing. 


Conley, Ed Plastic Corp., Tulsa 

Fawn Plastics Co. Inc., Baltimore 

+Flexible Pdts. Co., Marietta, Ga. 

*Honeycomb Structures Co., Honeycomb 
Co. of America, Los Angeles 

Huron Valley Plastics, Ann Arbor 

International-Plastics, Paterson, N.J. 

— Plastics Co., Inc., Jamaica, 

Merix Chemical Co., Chicago 

Midland Coatings Inc., Minneapolis 

Munray Products, Inc., Cleveland 

Newcraft Mfg. Corp., L.I.C., N.Y. 

Novelty Bias Binding Co., Chelsea, Mass. 

Pace, F. D. Co., Grand Rapids, Mich. 

Pearce Plastic Models, Glendale, Calif. 

Plasticrafts, Inc., Denver 

Polymer Corp. of Pa., The, Reading 

*Polyplastex United, Inc., New York 

Presco Plastics, Milwaukee 

Reinhardt Plastics Co., Denver 

Servwell Products Co., The, Cleveland 

Steere Enterprises Inc., Akron 

*Superior Plastics Inc., Chicago 

Udylite Corp., The, Detroit 

Wallace Container Co., Santa Ana, Calif. 

Western Coating Co., Elyria, Ohio 

Western Coating Co., Pasadena 

Western Plastic Co., Spokane 


EMBEDDING 


A & B Plastics, Seattle 

*Acryvin Corp. of America, Brooklyn 

Allied Engraving & Stamping Co., Buffalo 

American Plasticraft Co., Bronx 

Bacon & Weber, Chicago 

Bassons Industries Corp., New York 

Bauer, George, Keene, N.H. 

Baxter Co., The, Cincinnati 

Bentek Co., Brooklyn 

Brighton Plastics Co., Inc., Rochester 

Bruce Molded Plastic Pdts. Inc., Pitts- 
burgh 

*Cadillac Plastic Co., Detroit 

Comet Novelty Co., Adams, Mass. 

Conn-Craft Co., Waterbury, Conn. 

Creative Plastics Corp., Stony Brook, 


N.Y. 
*Emeloid Co., The, Hillside, N.J. 
Fawn Plastics Co. Inc., Baltimore 
Gemloid Corp., Elmhurst, N.Y. 
Huron Valley Plastics, Ann Arbor 
Industrial Sales Engineers, New York 
Just Plastics Inc., New York 
Keepsake Shops, Union City, N.J. 
Kerrco Products, Hastings, Neb. 
Keystone Plastic Engineering Co., Chi- 
cago 
La Mode Plastic Co. Inc., New York 
Mildern Mfg. Co., Yonkers, N.Y. 
Pearce Plastic Models, Glendale, Calif. 
Plastic Age Co., San Fernando 
Plastic Developments, Inc., Attleboro 
Plastic Laminating Corp., Vaux Hall, Pa. 
Plastic Service Corp., New York 
Plasticrafts, Inc., Denver 
Printloid, Inc., New York 
Ray Products Co., Inc., Alhambra 
*Sierra Electric Corp., Gardena, Calif. 
Starlite Plastic Co., Kenmore, N.Y. 
Technicraft Co., Boston 
Triangle Development Co., Brooklyn 
Vernon-Benshoff Co., Pittsburgh 


EMBOSSING 


A. Flexible plastic film and sheeting 
B. Rigid plastic sheets 


Aacon Industries, Inc., Brooklyn (A, B) 

Acme Laminating & Plastics Co., Hazel 
Park, Mich. (A, B) 

*Acromark Co., The, Elizabeth. N.J. (A, 
B) 

Allied Engraving & Stamping Co., Buffalo 
(A, B) 


SPECIALIZED SERVICES 


American Plasticraft Co., Bronx (B) 

Aravel Corp., New York (A) 

Art Plastics Co., Inc., Leominster (A, B) 

Art Plastics Mfg. Co., Los Angeles (A, B) 

Associated Rubber & Plastic Corp., New 
York (A) 

7 WT) J. E. & Associates, Cincinnati 
A, B 

*Borkland Mfg. Co., Marion, Ind. (B) 

Burkhardt Co., The, Detroit (A, B) 

Carroll, J. B. Co., Chicago (B) 

Celomat Corp., New York (B) 

¢+Clopay Corp., Cincinnati (A) 

*Coating Products, Englewood, N.J. (A) 

Color-Craft Display Corp., L.I.C., N.Y. 


Colorvision Plastics, Inc., Boston (A, B) 

*Contour Extrusion Co., Mamaroneck, 
N.Y. (A) 

Crystal Plastics, Inc., Brooklyn (B) 

*Davis, Joseph Plastics Co., Arlington, 
N.J. (B) 


Denver Plastics, Inc., Golden, Col. (B) 

a 6 Plastic Novelties Co., New York 
B 

*Emeloid Co., Inc., Hillside, N.J. (A, B) 

Fabri-Kal Corp., Kalamazoo (B) 

Falge Engineering Corp., Bethesda, Md. 


A, B 
*Felsenthal, G. & Sons, Inc., Chicago (B) 
Flexifoam Embossing Corp., New York 


(A) 

Forbes Pdts. Corp., Rochester (A, B) 

Garrison Co., The, Kenilworth, N.J. (A) 

Gemloid Corp., Elmhurst, N.Y. (A, B) 

*General Plastics Corp., Marion (B) 

Gordon-Lacey Chemical Pdts. Co. Inc., 
Maspeth, N.Y. (A) 

Gregstrom Corp., Cambridge (A, B) 

*H & R Industries, Nazareth, Pa. (A) 

Hedwin Corp., Baltimore (A, B) 

Imperial Industries, Inc., Wayne, Mich. 
(A, B) 

Jason Corp., The, Hoboken, N.J. (A) 

Kaye-Tex Mfg. Corp., New York (A, B) 

a) R. W. Plastic Co., Hastings, Neb. 
B) 

Kerrco Products, Lincoln, Neb. (B) 

Lansky Die Cutting Corp., New York (B) 

Leathertone Inc., Boston (A, B) 

Luria-Cournand, Inc., Havre De Grace, 
Md. (A, B) 

Mastercraft Plastics Co. Inc., Jamaica, 
N.Y. (A, B) 

Multicolor Gravure Corp., Northampton, 
Mass. (A) 

Navarm Chemical Co., Maywood, Calif. 
(A) 

Omaha Plastics Co., Omaha (B) 

*Paragon Imprinting Co., New York (A, 
B) : 


Plasti-Line, Inc., Knoxville, Tenn. (B) 
Plastic Enterprises, College Point, N.Y. 
(A, B) 


Plastic Industrial Products, Inc., Somer- 
ville, N.J. (B) 

Plastic Innovations, Inc., Yonkers (A, B) 

Plastic Service Corp., New York (A, B) 

Plaxall Inc., L.I.C., N.Y. (B) 

Premier Plastics Co., Inc., Milwaukee (B) 

Presco Plastics, Milwaukee (A, B) 

Printloid, Inc., New York (B) 

Rand Rubber Co., Brooklyn (A) 

Reynolds Plastics Inc., Walled Lake, 
Mich. (A, B) 

Rich-Tex, Inc., Cedar Grove, N.J. (A, B) 

Rondale Co., Inc., Roselle, N.J. (A, B) 

Saman Plastics Corp., Brooklyn (B) 

*Shoe Form Co., Inc., Auburn, N.Y. (A, 
B) 

*Sierra Electric Corp., Gardena, Calif. 
(B) 

*Sillcocks-Miller Co., The, Maplewood, 
N.J. (B) 

Standard Pyroxoloid Corp., Leominster, 
Mass. (A, B) 

T. O. Plastics, Minneapolis (A, B) 

Tewes-Roedel Plastics Corp., Waukesha, 
Wis. (B) 
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SPECIALIZED SERVICES 


Thor Enterprises, Inc., Long Valley, N.J. 
(A, B) 

Tico Plastics, Inc., New York (A, B) 

Timely Product Mfg. Co., Des Moines 
(B) 

United Laminations, Mayfield, Pa. (A, B) 

Urrite Plastics Fabricators, Pico, Calif. 


(B) 
Valley-National Corp., Milldale, Conn. (B) 
Wellington Print Works, Inc., Trenton (A, 
B 


) 
Western Coil & Electrical Co., Racine (A) 
Woodall Industries Inc., Detroit (B) 
Wyndmoor Mfg. Corp., Newark (A,B) 
*Zack Industries, Passaic, N.J. (A, B) 


EXPORTERS AND IMPORTERS 


A. Machinery 
B. Resins 
C. Molding Compounds 


Allied Fiber Glass, Inc., Los Angeles (C) 

*American Agile Corp., Bedford, Ohio 
(A, B, C) 

American Buying Service, New York (A, 
B, C) 

*American Molding Powder, Brooklyn 
(C) 

*xBamberger, A. Corp., Brooklyn (C) 

Bamberger, Claude P., Inc., Brooklyn (B, 
C) 

Blum, Paul Co., Buffalo (B, C) 

*Buttondex Corp., New York (A, C) 

*Cadillac Plastic Co., Detroit (B, C) 

*Chemore Corp., New York (B, C) 

Collins, Caldwell & Dague, Paramount, 
Calif. (A, B, C) 

*Continental Machinery Co. Inc., New 
York 4A) 

Erie Plastics Co. Div., Erie Iron & Sup- 
ply Corp., Erie (C) 

tGoren, H. L. Co., Chicago (C) 

tHydro-Chemie Ltd., Zurich, Switzerland 
(A, B, C) 

*Karlton Machinery Corp., Chicago (A) 

Klug Engineering Service, Los Angeles 
(A) 

Maryland Plastics, Inc., Federalsburg, 
Md. (C) 

*Modern Plastic Machinery Corp., Lodi, 
N.J. (A) 

*Muehlstein, H. & Co., Inc., New York 
(B, C) 

Multiplastics, Wallingford, Conn. (C) 

Nichols Products Co., Moorestown, N.J. 
(A) 

*Omni Products Corp., New York (A, B, 
C) 

Plastic Molding Powders, Inc., Brooklyn 


(C) 
Rosenthal, Alfred A., New York (A, C) 
*Schulman, A., Inc., Akron (C) 
Spartan Industrial Corp., New York (A, 
B) 
Toepfer, Alfred C., Inc., New York (B, C) 
Topper, Wm., Yonkers, N.Y. (A) 
*Thropp, Wm. R. & Sons, Div. J. M. 
Lehmann Co., Inc., Lyndhurst, N.J. 


(A) 
United Sales Service, Los Angeles (A, B, 
*Woloch, George Co. Inc., New York 
(B, C) 


Zenner, Justin, Chicago (A) 


FABRICATORS 


A & B Plastics, Seattle 

Aacon Industries, Inc., Brooklyn 

*Ace Plastic Co., Jamaica, N.Y. 

Acor Plasticover Co. Inc., New York 
Airmate Co., Toledo 

Allegheny Plastics, Inc., Coraopolis, Pa. 
Allied Engraving & Stamping Co., Buffalo 
Allied Fiber Glass, Inc., Los Angeles 
Allied Plastics Co., Los Angeles 


%& Indicates Advertiser. + Unverified listing. 


a Resinous Products, Inc., Conneaut, 

oO 

*American Agile Corp., Bedford, Ohio 

+American Hard Rubber Co., New York 

Ameriplastic Co., The, Flint, Mich. 

Amplex Mfg. Co., Philadelphia 

Anchorage Plastics Corp., Warren, R.I. 

Andrews, A. M. Co., Portland, Ore. 

Arrem Plastics, Inc., Chicago 

Art Plastics Co., Inc., Leominster 

Art Plastics Mfg. Co., Los Angeles 

Artmor Plastics Corp., Cumberland, Pa. 

Atlas Mineral Products Co., The, Mertz- 
town, Pa. 

Atlas Plastics, Inc., Buffalo 

AVSCO, Inc., Excelsior Springs, Va. 

Bacon & Weber, Chicago 

Bassons Industries Corp., New York 

Baxter Co., The, Cincinnati 

Bedford Pdts., Inc., Bedford, Va. 

Bee-Lyne, Inc., Broomall, Pa. 

Beetle Boat Co., Inc., New Bedford, 
Mass. 

Bel-Art Pdts, W. New York, N.J. 

Bentek Co., Brooklyn 

Ber-Design Associates, Irvington 

Berton Plastics, Inc., New York 

Blackhawk Molding Co., Chicago 

*Borkland Labs., Marion, Ind. 

*Borkland Mfg. Co., Marion, Ind. 

Brandywine Fibre Pdts. Co., Wilmington 

Breau Plastic Industries, Philadelphia 

Breneman-Hartshorn Inc., Cincinnati 

*Bridgeport Moulded Pdts., Inc., Bridge- 
port, Conn. 

Brighton Plastics Co., Inc., Rochester 

Brooklyn Plastic Co., Inc., Brooklyn 

Bruce Molded Plastic Pdts. Inc., Pitts- 
burgh 

Buckley, C. E. Co., Leominster 

*Cadillac Plastic Co., Detroit 

Capitol Plastics Co., Lansing 

Carolina Plastics Co., Charlotte, N.C. 

Carroll, J. B. Co., Chicago 

Celomat Corp., New York 

Chance, W. R. & Associates, Inc., Arling- 
ton, Va. 

Chatelain, Robert J. Plastics, Findlay, 
Ohio 

*Chicago Die Mold, Chicago 

Clover Plastic Contours, Inc., E. Norwalk, 
Conn. 

Collier Mfg. Corp., Div. Warren Feather- 
bone Co., Three Oaks, Mich. 

Color-Craft Display Corp., L.I.C., N.Y. 

Colorvision Plastics, Inc., Boston 

Colvin-Freidman Co., Springfield, N.J. 

Comet Novelty Co., Adams, Mass. 

*Commercial Plastics & Supply Corp., 
New York 

Conley, Ed Plastic Corp., Tulsa 

Conn-Craft Co., Waterbury, Conn. 

*Consolidated Molded  Pdts. 
Scranton 

Consolidated Plastics & Mfg. Co., Chi- 
cago 

tConsoweld Corp., Wisconsin Rapids, 
Wis. 

Copolymer Corp., Los Angeles 

*Cowan-Boyden Corp., Providence, R.I. 

Creative Plastics Corp., Stony Brook, N.Y. 

Crook, Wm. A. Co., Watertown 

Crystal Plastics Inc., Brooklyn 

Crystalx Corp., Lenni Mills, Pa. 

Curbell, Inc., Buffalo 

*D & R Plastic Welders, Inc., Hazard- 
ville, Conn. 

Dayton Plastics, Inc., Dayton, Ohio 

Denver Plastics, Inc., Golden, Col. 

Dilley Mfg. Co., Cleveland 

Duke Bontz & Co., Silver Springs, Md. 

Dura Plastics, Inc., New York 

Durable Plastics Co., Inc., Seattle 

Duralastic Pdts. Co., Detroit 

E & T Plastic Novelties Co., New York 

Eby, Hugh H. Co., Philadelphia 

tElectronic Wave Products, Inc., New 
York 

*Emeloid Co., Inc., The, Hillside, N.J. 


Corp., 





Emerson Plastics Corp., New Yo: 
— Plastics, Inc., Gi! onville, 


Erie Iron & Supply Corp., Eric Plastic 
Div., Erie 

Erisman, A. C., Philadelphia 

+Extrusion, Inc., Springdale, Coy». 

Fabri-Form Co., The, Byesville, Ohio 

Fabri-Kal Corp., Kalamazoo 

*Fabrico Mfg. Corp., Chicago 

Falge Engineering Corp., Bethesda, \¢, 

Fiberoid Doll Products Corp., New York 

+Flek Corp., Los Angeles 

tFlexible Pdts. Co., Marietta, Ga. 

Forbes Products Corp., Rochester 

Frank Paper Pdts. Corp., Detroit 

Franklin Fibre-Lamitex Corp., Wilming- 
ton 

Fried Novelties, Brooklyn 

+Galbas, Ferd. F., New York 

Garlock Packing Co., Palmyra, N.Y, 

+Gary Enterprises, Inc., Brooklyn 

*General Plastics Corp., Marion, Ind. 

General Plastics Corp., Los Angeles 

General Plastics Mfg. Co., Tacoma 

Gladwin Plastics, Inc., Atlanta, Ga. 

Gotham Plastics Corp., Bronx 

Great American Plastics Co., Fitchburg, 
Mass. 

Gregstrom Corp., Cambridge, Mass. 

Har-E-Dan Engravers, Brooklyn 

tHarbud Associates, Brooklyn 

tHartshorn, Stewart Co., Oswego, N.Y. 

+Hasco Plastics Inc., Syracuse 

Heil Process Equipment Corp., Cleveland 

Herblin Corp., The, Port Washington, 

*Hermes Engravers Inc., New York 

Holiday Plastics Inc., Kansas City 

Hollywood Plastic Arts, Los Angeles 

*Hopp Plastics, New York 

+House of Plastics, Detroit 

Hunton Plastics Co., Englewood, N.]J. 

Huron Valley Plastics, Ann Arbor 

+Imco Container Corp., Kansas City 

Imperial Industries, Inc., Wayne, Mich. 

Industrial Plastic Fabricators, Inc., Nor- 
wood, Mass. 

Industrial Process Engineers, Newark 

Industrial Sales Engineers, New York 

Insulating Fabricators of N. E., Inc., 
Watertown, Mass. 

t International Plastic Co., New York 

Jacobs, H. G. Mfg. Co., New York 

Jason Corp., The, Hoboken, N.J. 

Jodee Plastics Co., Brooklyn 

Just Plastics Inc., New York 

K B Plastics Inc., Ephrata, Wash. 

K-Plastix, San Francisco 

*Keolyn Plastics, Inc., Chicago 

Kerr, R. W. Plastic Co., Hastings, Neb. 

Kerrco Products, Lincoln, Neb. 

Keystone Packaging Service, Easton, Pa. 

Keystone Plastic Engineering Co., Chi- 
cago 

*Kingman, E. B. Co., Inc., Leominster 

Klise Mfg. Co., Grand Rapids, Mich. 

Lacrinoid Pdts. Ltd., Essex, Eng. _ 

Laminated Sheet Products Corp., Nor- 
wood, Mass. 

La Mode Plastic Co., Inc., New York 

Lansky Die Cutting Corp., New York _ 

*Le Conte Reinforced Plastics Div., Bige- 
low-Sanford Carpet Co. Inc., Amster- 
dam, N.Y. 

*Leaf Plastics, Inc., Yonkers, N.Y 

Lee, Walter Chemical Corp., New York 

Life-Lite Laminates, Rutland, Vt. _ 

Liquid Casting Systems, W. New York, 
N 


N.]. 
Liquid Plastics Corp., L.LC., N.\ 
Lone Star Plastics Co., Inc., Ft. \' rth 
Long, Thomas J. Inc., Carle Place. N.Y: 
mr fepeaameacs Inc., Havre De ‘:race, 
Md. 
Lustra Cite Industries, Inc., New \o'* . 
Maplewood Companies, Maplewoo. . \.!: 
Mason Plastics Co., Art Plastic § «ns & 
Displays, Seattle 
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raft Plastics Co., Inc., Jamaica, 


Ma 


Ma: :d Plastics Inc., Chelsea, Mass. 
Mc’ lan Industrial Corp., Ipswich, 
\ 


Mercury Most Sealing Equipment Co., 
I ide ia 

Mic ioealaian Co., Schenectady 

Mod :rn Plastics, Miami 

Mun-ay Products, Inc., Cleveland 

Murray Plasties Co., Poughkeepsie 

*Mycalex Corp., of America, Clifton 

+Nas-kay Industries, Philadelphia 

National Plastics, Inc., Knoxville, Tenn. 

}National Plastics Industries, San Fran- 
cisco 

*National Vulcanized Fibre Co., Wil- 
mington 

tNelco Industries, Chicago 

Nering’s Plastics, Gary, Ind. 

Nesbit Industries, Inc., Chicago 

Nichols Produets Co., Moorestown, N.]J. 

Northern Plastics Corp., La Crosse, Wis. 

Novelty Bias Binding Co., Chelsea 

Omaha Plastics Co., Omaha 

Orna Plastics Co., Los Angeles 

Pacific Plasti-Fab Corp., San Carlos 

Patterson-Kelley Co., Inc., The, E. 
Stroudsburg, Pa. 

Pearce Plastic Models, Glendale, Calif. 

Peerless Products Industries, Chicago 

Pine-Wood Plastic Co., Inc., Cambridge 

Pioneer Valley Plastics Co., Chicopee, 
Mass. 

Plast-Ad Mfg. Co., S. Bend 

Plasti-Line, Inc., Knoxville 

Plasti-Vue, Whitestone, N.Y. 

Plastic Age Co., San Fernando, Calif. 

Plastic Artisans, Inc., White Plains, N.Y. 

Plastic Center, Rochester 

Plastic Creators, Inc., Little Ferry, N.J. 

Plastic Engineering Co. of Tulsa, Tulsa 

Plastic Enterprises, College Point, N.Y. 

Plastic Fabricating Co., Inc., Wichita 

+Plastic Fabricators, New York 

Plastic Innovations, Inc., Yonkers 

Plastic Process Co., Inc., Los Angeles 

Plastic Service Corp., New York 

tPlasticles Corp., Detroit 

Plasticraft Products Co., W. Nyack, N.Y. 

*Plasticrafters, Inc., Chicago 

Plasticrafts, Inc., Denver 

+Plastics Center of Texas, San Antonio 

*Presque Isle Plastics, Inc., Erie 

"eae J. A. & Co., Mountainhome, 
ra 

Reinhardt Plastics Co., Denver 

tResistoflex Corp., Belleville, N.J. 

a anne Plastics, Inc., Walled Lake, 

cn, 

*Richardson Co., The, Melrose Park, IIl. 

*Rogers Corp., Rogers, Conn. 

— Plastic Specialties, Inc., Worcester, 
iass. 

a Sales Corp., Panelyte Div., New 
OrK 

Schaake, A. J. Co., St. Paul 

Schori Process Div., L.I.C., N.Y. 

*Schwab Plastics Corp., Detroit 

*Scranton Plastic Laminating Corp., 
Scranton 

Seal-View Co., Wayne, Pa. 

Sharpe Plastics, Inc., S$. Sudbury, Mass. 

Shaw-Randall Co., Inc., Pawtucket 

*Shoe Form Co., Inc., Auburn, N.Y. 

Silicone Insulation, Inc., New York 

ik 7 Nssdicnmend Co., The, Maplewood, 


Snapvent Co., Knoxville, Tenn. 
*Sobenite, Inc., §. Bend, Ind. 

Solar Plastic Products Co., Brooklyn 

*S —— Industrial Designs, Somerville, 


Southeastern Sales Corp., St. Petersburg 
ep ngfield Moulders Inc., Monson, Mass. 
Stondard Pyroxoloid Corp., Leominster 

St ine Products, Los Angeles 


* cates Advertiser. } Unverified listing. 


Steiner Plastics Mfg. Co., Inc., Glen 
Cove, N.Y. 

+Stokes Molded Pdts. Inc., Trenton 

*Stricker-Brunhuber Corp., New York 

+Surprenant Mfg. Co., Boston 

*Swedlow Plastics Co., Los Angeles 

T. O. Plastics, Minneapolis 

+Taylor Fibre Co., Norristown, Pa. 

+Tell, Jay, W. Kenilworth, N.J. 

ae Plastics Corp., Waukesha, 

is. 

Thermomat Co. Inc., Trenton 

Thombert, Inc., Newton, Iowa 

Thor Enterprises, Inc., Long Valley, N.J. 

Timely Products Mfg. Co., Des Moines 

+Tip-Top Products Co., Omaha 

Transplastics Fabricating Co., Boston 

Tulsa Plastics, Tulsa, Okla. 

Tumble-Buff Laboratories, Inc., Jamaica, 


N.Y. 
Udylite Corp., The, Detroit 
United Laminations, Inc., Mayfield, Pa. 
United Mask & Novelty Co. Inc., Glen- 
dale, N.Y. 
United Sales Service, Los Angeles 
*United States Gasket Co., Camden 
United States Stoneware Co., Akron 
Urrite Plastics Fabricators, Pico 
Vacu-Form Corp. of America, Brooklyn 
Valley-National Corp., Milldale, Conn. 
Vargish & Co., Inc., New York 
Vinyleards Inc., Cincinnati 
Virginia Plak Co., New York 
W &A Co., Inc., Attleboro, Mass. 
Wachter Plastic Co., Sacramento 
Wallace Container Co., Santa Ana, Calif. 
+Wama Co., The, Baltimore 
* Waterbury Companies, Inc., Waterbury 
Wessel, Stanley & Co., Chicago 
Western Plastic Co., Spokane 
Winner Mfg. Co., Inc., Trenton, N.J. 
Woodall Industries, Inc., Detroit 


FLAME SPRAYING PLASTIC 


A & B Plastics, Seattle 

*xAmerican Agile Corp., Bedford, Ohio 

Gladwin Plastics, Inc., Atlanta 

Mastercraft Plastics Co. Inc., Jamaica, 
N.Y. 

Plasticrafts, Inc., Denver 

Schori Process Div., L.I.C., N.Y. 

Wyndmoor Mfg. Corp., Newark, N.J. 


GRINDING 
(See Abrasive Forming) 


HEAT SEALING OF 
PLASTIC FILM AND SHEET 


(Custom) 


A & B Plastics, Seattle 

Aacon Industries, Inc., Brooklyn 

Acme Laminating & Plastics Co., Hazel 
Park, Mich. 

Acor Plasticover Co., New York 

tAllied Plastilite Enterprises, Inc., St. 
Louis 

Alvimar Mfg. Co., Inc., New York 

*American Agile Corp., Bedford, Ohio 

Ameriplastic Co., The, Flint, Mich. 

Art Plastics Mfg. Co., Los Angeles 

Artmor Plastics Corp., Cumberland, Md. 

Bedford Pdts., Inc., Bedford, Va. 

Bee-Lyne, Inc., Broomall, Pa. 

Bel-Art Pdts., W. New York, N.J. 

*Borkland Labs., Marion, Ind. 

*Borkland Mfg. Co., Marion, Ind. 

Breneman-Hartshorn Inc., Cincinnati 

Bruce Molded Plastic Pdts., Inc., Pitts- 
burgh 

+Clopay Corp., Cincinnati 

Collier Mfg. Corp., Div. Warren Feather- 
bone Co., Three Oaks, Mich. 

Colvin-Friedman Co., Springfield, N.J. 

Conn-Craft Co., Waterbu 

Crystalx Corp., Lenni Mills, Pa. 


SPECIALIZED SERVICES 


*D & R Plastic Welders, Inc., Hazard- 
ville, Conn. 

tElectronic Heating Co., Newton High- 
lands, Mass. 

+Electronic Wave Products, Inc., New 
York 

*Fabrico Mfg. Corp., Chicago 

Falge Engineering Corp., Bethesda, Md. 

Farrington Texol Corp., Walpole, Mass. 

Fischer, Andrew Associates, Chicago 

+Flexible Products Co., Marietta, Ga. 

Forbes Products Corp., Rochester 

*Gomar Mfg. Co. Inc., Newark, N.J. 

*H & R Industries, Nazareth, Pa. 

+Hasco Plastics Inc., Syracuse 

Hunton Plastics Co., Englewood, N.J. 

Industrial Sales Engineers, New York 

International-Plastics, Paterson 

Jason Corp., The, Hoboken 

Keystone Packaging Service, Easton, Pa. 

Marlo Leather Pdts. Co., Brooklyn 

— Plastics Co., Inc., Jamaica, 

*Mayflower Electronics Devices Inc., W. 
New York, N.]J. 

Maynard Plastics Inc., Chelsea, Mass. 

Mercury Heat Sealing Equipment Co., 
Philadelphia 

Navarm Chemical Co., Maywood, Calif. 

Novelty Bias Binding Co., Chelsea, Mass. 

Pioneer Valley Plastics Co., Chicopee, 
Mass. 

Plastex Process Co., Maywood, N.]J. 

Plastic Creators, Inc., Little Ferry, N.J. 

Plastic Innovations, Inc., Yonkers 

+Plastic Laminating Corp., Vaux Hall, 


Pa. 

*Plasticrafters, Inc., Chicago 

Plasticrafts, Inc., Denver 

+Plastics, Laminates & Fabrics, Inc., Chi- 
cago 

Precision Plastic Products Inc., Chicago 

Printon Corp., New York 

Protective Lining Corp., New York 

tRidgefield Plastic Products Co., Ridge- 
field, Conn. 

Seal-View Co., Wayne, Pa. 

*Shoe Form Co., Inc., Auburn, N.Y. 

Skyline Industries, Titusville, Pa. 

Tulsa Plastics, Tulsa 

W & A Co., Inc., Attleboro 

Washington Plastics Co., Washington, Pa. 

Weld Edge Plastics, Inc., Newark 

Wessel, Stanley & Co., Chicago 

Willson Camera Co. Inc., Havertown, Pa. 


HEAT TREATING OF ' 
POLYETHYLENE FOR PRINTING 


*H & R Industries, Nazareth, Pa. 

*Kreidl Chemico-Physical Co., The, 
Columbus 

*Modern Plastic Machinery Corp., Lodi, 
N 


Traver Corp., Chicago 


HEAT WELDING OF PLASTIC 


A & B Plastics, Seattle 

Acme Laminating & Plastics Co., Hazel 
Park, Mich. 

*American Agile Corp., Bedford, Ohio 

+American Hard Rubber Co., New York 

Arrow Plastics Corp., Passaic 

Art Plastics Mfg. Co., Los Angeles 

tAtlas Mineral Products Co., The, Mertz- 
town, Pa. 

AVSCO, Inc., Excelsior Springs, Va. 

Bedford Pdts., Inc., Bedford, Va. 

Bel-Art Pdts., W. New York, N.J. 

Collier Mfg. Corp., Div. Warren Feather- 
bone Co., Three Oaks, Mich. 

*D & R Plastic Welders, Inc., Hazard- 
ville, Conn. 

Denver Plastics, Inc., Golden, Col. 

Dura Plastics, Inc., New York 

Eby, Hugh H. Co., Philadelphia 
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SPECIALIZED SERVICES 


is = Wave Products, Inc., New 

York 

Fabri-Form Co., The, Byesville, Ohio 

Garrison Co., The, Kenilworth, N.]. 

Heil Process Equipment Corp., Cleveland 

Industrial Plastic Fabricators, Inc., Nor- 
wood, Mass. 

K. B. Plastics, Inc., Ephrata, Wash. 

K-Plastix, San Francisco 

Kaye-Tex Mfg. Corp., New York 

Laminated Sheet Products Corp., Nor- 
wood, Mass. 

we paar Inc., Havre De Grace, 
Md. 

Mastercraft Plastics Co. Inc., Jamaica, 


Munray Products, Inc., Cleveland 

Nebraska Plastics, Inc., Cozad, Neb. 

Patterson-Kelley Co., Inc., The, E. 
Stroudsburg, Pa. 

Pioneer Valley Plastics Co., Chicopee, 
Mass. 

Plasticrafts, Inc., Denver 

Precision Plastic Products Inc., Chicago 

Premier Plastics Co., Inc., Milwaukee 

Protective Lining Corp., New York 

Rand Rubber Co., Brooklyn 

Ray Products Co., Inc., Alhambra, Calif. 

Springfield Moulders Inc., Monson, Mass. 

*Superior Plastics Inc., Chicago 

Udylite Corp., The, Detroit 

W & ACo., Inc., Attleboro 

* Waterbury Companies, Inc., Waterbury 

Weld Edge Plastics, Inc., Newark, N.J. 


HOBBING 
(Custom) 


ABA Tool & Die Co., Inc., Manchester, 
Conn. 

Ace Tool & Mfg. Co., Newark 

Akromold, Inc., Akron 

Allied Engravers, Inc., New York 

*Auburn Button Works, Auburn, N.Y. 

*Buttondex Corp., New York 

*Byrd Plastics, Inc., Erie, Pa. 

Caco Inc., Pomona, Calif. 

*Clifton Hydraulic Press Co., Clifton, 


N.]. 
Colt’s Mfg. Co., Hartford, Conn. 
Damac Tool Co., Bronx 
Damen Tool & Eng. Co., Chicago 
—— Tool & Machine Co., Hillside, 


N.J. 

Comme, C. L. Machine Co., The, Kent, 
Ohio 

Helmuth Tool & Die Co., Linden, N.J. 

Koller Craft Plastic Pdts., Inc., Fenton, 
Mo. 

*Liberty Tool & Machine Co., Irvington, 
N 


N.J. 
Marland Mold Co., Inc., Pittsfield, Mass. 
= Plastics, Inc., Federalsburg, 
Md. 
— Molded Products Corp., Skokie, 


Mastercraft Plastics Co., Inc., Jamaica, 


Metalmasters, Inc., Chicago 

*Midland Die & Engraving Co., Chicago 

Modern Molders Inc., Kenilworth, N.J. 

Modern Tool & Die Co., Inc., Leominster 

Moldcraft Inc., Baltimore 

New England Die Inc., Trenton 

* Newark Die Co., Newark 

Palfy Die Mold Co., The, Cleveland 

*Parker Stamp Works, Inc., The, Hart- 
ford, Conn. 

Plastic Mold Co., Maywood, Calif. 

Primas Moldmakers, Inc., Buffalo 

Reinhardt Plastics Co., Denver 

Royal Tool Co., Inc., Bridgeport 

*Sierra Electric Corp., Gardena, Calif. 

Southeastern Plastics, Inc., Portsmouth, 


Va. 
*Standard Tool Co., Leominster, Mass. 


%& Indicates Advertiser. + Unverified listing. 


*Stricker-Brunhuber Corp., New York 
*Tilp, J. G., Inc., Union, N.J. 
W. & A. Co., Inc., Attleboro, Mass. 


METALLIZING 


(Custom) 


A. Flexible plastic film 

B. Rigid plastic sheets 

C. Finished plastic products (such as 
novelties, closures, etc.) 


Aacon Industries, Inc., Brooklyn (A, B, C) 

Acme Laminating & Plastics Co., Hazel 
Park, Mich. (A, B, C) 

= To Electro Pdts., Inc., Waterbury 


American Metalizing Corp., New York (C) 

Ameriplastic Co., Flint, Mich. (C) 

*Amos Molded Plastics, Div. of Amos- 
Thompson Corp., Edinburg, Ind. (C) 

Argus Plastics, Inc., Indianapolis (C) 

+tAVSCO, Inc., Kansas City (C) 

*Barron, J. E. Plastics, Inc., Cincinnati 
Cc 


(C) 

+Bebak-Roberts, Chicago (C) 

Berglund-Swenson Co., Inc., Arlington, 
N.J. (C) 

Brinks Plastics Inc., Chicago (C) 

Bolta-Carpart, Inc., Owosso, Mich. (C) 

Bradford Novelty Co. Inc., Cambridge, 
Mass. (C) 

+Cast Optics Corp., Hackensack (B) 

*Coating Products, Englewood, N.J. (A, 
B) 

Cohan Epner Co., New York (C) 

Cruver Mfg. Co., Chicago (C) 

Detroit Plastic Molding Co., St. Clair, 
Mich. (C) 

Dorrie Process Co., Brooklyn (A, B) 

Electrochemical Industries, Inc., Wor- 
cester, Mass. (C) 

*Felsenthal, G. & Sons, Inc., Chicago (C) 

Franklin Plastics, Inc., Franklin, Pa. (C) 

*General American Transportation Corp., 
Chicago (C) 

*General Tire & Rubber Co., The, Indus- 
trial Products Div., Wabash (A) 

*Glass Labs., Inc., Brooklyn (A) 

*Gomar Mfg. Co., Inc., Newark (A, B) 

— American Plastics Co., Fitchburg 
C 

Gulliksen, Wm. M. Mfg. Co., Newton 
Lower Falls, Mass (C) 

+H & O Engineering, Inc., Milwaukee (B, 
C) 

Hastings & Co., Inc., Philadelphia (A) 

Hy-Sil Mfg. Co., Revere, Mass. (A, B) 

tInternational Plastic Co., New York (C) 

Irwin Industries, Dunellen, N.J. (C) 

— Plastic Corp., N. Bellmore, N.Y. 
C) 

Laminated Sheet Products Corp., Nor- 
wood, Mass. (B, C) 

*Master Molded Products Corp., Skokie, 
= &) 

Mastercraft Plastics Co., Inc., Jamaica, 
N.Y. (A, B, C) 

+Metaplast Process Inc., Woodside, N.Y. 
(B.C) 

Midland Coatings Inc., Minneapolis (B, 


C 
Mitchell Plastics Inc., Owosso, Mich. (C) 
Munray Products, Inc., Cleveland (A) 
Norco Plastic Inc., Milwaukee (C) 
tNylon Custom Molding Corp., Jamaica, 
N.Y. (C) 
Optical Film Engineering Co., Philadel- 
phia (A, B, C) 
Planet Plating Co., Inc., Brooklyn (C) 
Plastic Academy Products Co., Leomin- 
ster (C) 
Plastic Engineering Co., Pawtucket (B, C) 
*Plastic Inlays, Inc., Summit, N.J. (C) 
Printon Corp., New York (A, B) 
*Romar Plastics, Inc., St. Charles, Ill. (C) 
*Sinko Mfg. & Tool Co., Chicago (C) 





Specialized Plating Co., Los Angeles (C) 
Specialty Insulation Mfg. Co., Ing. 
Hoosick Falls, N.Y. (C) ; 
Sperzel Co., Minneapolis (C) 
*Superior Plastics Inc., Chicago (C) 
*Thierica Studio, Grand Rapids (C) 
roe Mfg. Co., Des Moines 
w_re States Gasket Co., Camden, NJ. 
B, 
Vac-Art, Inc., Bay City, Mich. (C) 
+Vacumet, Inc., Chicago (A, B, C) 
venee, Metalizing Corp., L.LC., N.Y. 
A, C 
W & A Co., Inc., Attleboro (C) 
*Waterbury Companies, Inc., Water- 
bury, Conn. (A, B, C) 
Welch Plastics & Mfg. Co., Inc., Colum- 
bus (A, C) 


MODEL MAKERS 


A & B Plastics, Seattle 

A. S. Plastic Model Co., New York 

ABA Tool & Die Co., Inc., Manchester 
Conn. 

aaRBee Plastic Co., Los Angeles 

Advance Mfg. Co., Brooklyn 

Alladin Plastics Inc., Los Angeles 

Allied Engraving & Stamping Co., Buffalo 

Allied Fiber Glass, Inc., Los Angeles 

Amco Engineering Co., Inc., Hazel Park, 
Mich. 

*American Agile Corp., Bedford, Ohio 

*Amos Molded Plastics, Edinburg, Ind. 

Arnkurt Associate Engineers, New York 

Atkins & Merrill, Inc., S. Sudbury, Mass. 

Augusta Plastics Inc., Bronx 

Axel Plastics Research Labs., New York 

Bacon & Weber, Chicago 

Bassons Industries Corp., New York 

Bauer, George, Keene, N.H. 

Bee-Lyne, Inc., Broomall, Pa. 

Bentek Co., Brooklyn 

Ber-Design Associates, Irvington, N.]. 

Berglund-Swenson Co., Inc., Arlington, 


? 


N.J. 
Bernard Plastics Molding Corp., L.I.C., 


N.Y. 
Berton Plastics, Inc., New York 
Blackhawk Molding Co., Chicago 
Bolta-Carpart, Inc., Owosso, Mich. 
Breau Plastic Industries, Philadelphia 
Brighton Plastics Co., Rochester 
Brinks Plastics, Chicago 
Bruce Molded Plastic Pdts. Inc., Pitts- 
burgh 
*Cadillac Plastic Co., Detroit 
Campro Co., The, Canton Py 
Carolina Plastics Co., Charlotte, N.C. 
Classic Studio, New York 
Colonial Molded Pdts., Inc., N. Chicago 
Conn-Craft Co., Waterbury 
Continental Plastics Corp., Chicago 
*Cook, Lawrence H., Inc., E. Providence 
*Cowan-Boyden Corp., Providence 
Creative Plastics Engineering Co., Chi- 


cago 
Cushing & Nevell, New York 
*D & R Plastic Welders, Inc., Hazard- 
ville, Conn. 
Damac Tool Co., Bronx 
Dayton Plastics, Inc., Dayton 
Denver Plastics, Inc., Golden, Col. 
+Desimone, A. J. Corp., E. Paterson 
Deskey, Donald Assoc., New York 
Dillon-Beck Mfg. Co., Hillside, N.J._ 
Duke Bontz & Co., Silver Spring, Mc 
Dura Plastics, Inc., New York 
Electroformex Labs., Canton 
Erisman, A. C., Philadelphia a 
Evans-Zeier Plastic Co., Madison, \\'s. 
F & F Mold & Die Works, Inc., Dayto: 
Fabri-Form Co., The, Byesville, Obi 
Falge Engineering Corp., Bethesda, \\¢. 
Fawn Plastics Co., Inc., Baltimore 
Ferriot Bros., Inc., Akron 
Foster & Allen, Inc., Garwood, N.J. 


936 Complete addresses of companies listed appear on pp. 980-1002 
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Fried Novelties, Brooklyn 
Gemloid Corp., Elmhurst, N.Y. 
Gencral Molds & Plastics Corp., Pitts- 


burgh eC aE 
Gersluen-Newark, Industrial Design, New- 


ark, N.J. 
ore, Fred M., Dallas 

saa Corp., Cambridge, Mass. 

+H & O Engineeriag, Inc., Milwaukee 

}Harbud Associates, Brooklyn 

Hughes Tool & Mfg. Co., Benton Harbor, 
Mi ch. x 

Hunton Plastics Co., Englewood, N.J. 

Jamison Plastic Corp., N. Bellmore, N.Y. 

Jodee Plastics Co., Brooklyn 

K-Plastix, San Francisco 

Karlstad, Andrew C., Sherman Oaks, 
Calif. 

Keck, Henry Associates, Pasadena 

Kerr, R. W. Plastic Co., Hastings, Neb. 

Kerrco Products, Lincoln, Neb. 

*Kingman, E. B. Co., Inc., Leominster 

Klisey Engineering Co., Los Angeles 

Koller Craft Plastic Pdts., Fenton, Mo. 

Kunst, John Co., The, New York 

La Mode Plastic Co., Inc., New York 

tLindenbaum, Benjamin & Staff, New 
York 

Lippincott & Margulies, Inc., New York 

*xLor-El Co., Jersey City, N.J. 

*Lunn Laminates, Inc., Huntington Sta- 
tion, N.Y. 

Lurie Plastics, Inc., Colonial Heights, Va. 

Lustra Cite Industries, Inc., New York 

*Master Molded Products Corp., Skokie, 
Ill. 

Masterecrafi Plastics Co., Inc., Jamaica, 
N.Y. 

Mehrer, Ted, New York 

Metalmold Forming Co., New York 

*Midland Die & Engraving Co., Chicago 

Mitchell Plastics Inc., Owosso, Mich. 

Models For Industry, Chicago 

Modern Molders Inc., Kenilworth, N.J. 

Moldcraft Inc., Baltimore 

Murdoch, Colin D., San Leandro 

Norco Plastic Inc., Milwaukee 

Oak Eng. Co., Inc., Gloucester, N.J. 

Omaha Plastics Co., Omaha 

a Plasti-Fab Corp., 
Calif. 

Parkway Plastics, Inc., Irvington, N.J. 

Pearce Plastic Models, Glendale 

+Pearson-Berlinghof, Inc., Newtown, Pa. 

Plastic Academy Products Co., Leom- 
ster, Mass. 

Plastic Engineering Co. of Tulsa, Tulsa 

= Model Engineering, Burbank, 
Calif. 

Plastic Mold Co., Maywood 

Plastic Tooling Aids Laboratory, Bridge- 
port, Conn. 

Plasticraft Mfg. Co., Kearney, N.J. 

*Plasticrafters, Inc., Chicago 

Plasticrafts, Inc., Denver 

tPlastics, Laminates & Fabrics, Inc., 
Chicago 

tPlastics Mfg. & Supply Corp., Cleveland 

Plaxall, Inc., L.I.C., N.Y. 

Poliner, William, Bronx 

tPoly-Fiber, Inc., Los Angeles 

Popular Plastic Products Corp., North- 
port, N.Y, 

Precision Plastic Products Inc., Chicago 

Premier Plastics Co., Inc., Milwaukee 

Presco Plastics, Milwaukee 

Ray Products Co., Inc., Alhambra, Calif. 

Reinhardt Plastics Co., Denver 

” — Plastics, Inc., Walled Lake, 

ich. 

Roger Mfg. Co., Oakland, Calif. 

Rosbro Plastics Corp., Providence 

Schaake, A. J. Co., St. Paul 

Schori_ Process Div., Ferro-co Corp., 
L.LC., N.Y. 

Sharpe Plastics, Inc., S. Sudbury, Mass. 


San Carlos, 


* icates Advertiser. } Unverified listing. 


*Sierra Electric Corp., Gardena, Calif. 

Southeastern Sales Co., St. Petersburg 

Sperzel Co., Minneapolis 

Springfield Cast Products, Inc., Spring- 
field, Mass. 

Square D Co., Molded Insulation Div., 
Peru, Ind. 

*Standard Tool Co., Leominster 

Sterling Plastics Co., Union, N.J. 

*Stricker-Brunhuber Corp., New York 

Sun Plastic, Inc., Cuyahoga Falls, Ohio 

*Superior Plastics, Inc., Chicago 

Thor Enterprise, Inc., Long Valley, N.]. 

Triana, Rafael, New York : 

Tulsa Plastics Co., Tulsa 

United Mask & Novelty Co. Inc., Glen- 
dale, N.Y. 

Urrite Plastics Fabricators, Pico, Calif. 

Vacu-Form Corp. of America, Brooklyn 

*Varney Scale Models, Coral Cables 

Vavrik, Louis, Rossford, Ohio 

Vogel Mfg. Co., The, Bridgeport 

W &ACo., Inc., Attleboro 

*Waterbury Companies, Inc., 
bury, Conn. 

Wess Plastic Molds, Inc., New Hyde 
Park, N.Y. 

Western Coil & Electrical Co., Racine 


Water- 


MOLD MAKERS, STEEL 


ABA Tool & Die Co., Inc., Manchester, 
Conn. 

A & O Plastics Co., Downers Grove, IIl. 

aaRBee Plastic Co., Los Angeles 

Ace Tool & Mfg. Co., Newark 

Acme Plastic Products Co., Inc., Hor- 
sham, Mass. 

Admiral Plastics Corp., Brooklyn 

Advance Mfg. Co., Brooklyn 

Advance Molded Plastics Corp., Chicago 

Akromold, Inc., Akron 

*Akron Presform Mold Co., Cuyahoga 
Falls, Ohio 

Alladin Plastics Inc., Los Angeles 

Allied Fiber Glass, Inc., Los Angeles 

Almac Mfg. Co., El Monte, Calif. 

Amco Engineering Co., Inc., Hazel Park, 
Mich. 

Anson Tools & Gages, Inc., Erie 

*Artag Plastics Corp., Chicago 

Atlas Plastics Inc., Little Ferry, N.J. 

*Atols Tool & Mold Corp., Chicago 

AVSCO, Inc., Excelsior Springs, Mo. 

Bee Mold & Die, Inc., Phoenix, Ariz. 

Beel Engineering Co., Newark, N.J. 

Beemac Plastics, Los Angeles 

Berglund-Swenson Co., Arlington, N.J. 

Bernard Plastics Molding Corp., L.I.C., 


N.Y. 

Blackhawk Molding Co., Chicago 

Bridgeport Plastics & Rubber Co., Bridge- 
port, Conn. 

Brinks Plastics Inc., Chicago 

*Buttondex Corp., New York 

*Byrd Plastics Inc., Erie 

Caco Inc., Pomona 

Chaney Plastic Molding Co., Denver 

*Chicago Mold Engineering Co., Inc., 
Hillside, Ill. 

Clark-Aiken Co., The, Lee, Mass. 

*Clifton Hydraulic Press Co., Clifton, 
N 


N.J. 
Conley, Ed Plastic Corp., Tulsa 
*Cook, Lawrence H. Inc., E. Providence, 
R.I. 
*Cowan-Boyden Corp., Providence, R.I. 
Crown Machine & Tool Co., Inc., Ft. 
Worth 
Damac Tool Co., Bronx 
Damen Tool & Engineering Co., Chicago 
*Davies, Harry Molding Co., Chicago 
*De Mattia Machine & Tool Co., Clifton 
Denver Plastics, Inc., Golden, Col. 
+Desimone, A. J. Corp., E. Paterson 
Dillon-Beck Mfg. Co., Hillside, N.J. 
+Dusal Tool & Mold Co., Inc., Long 
Island, N.Y. 


SPECIALIZED SERVICES 


*Eagle Tool & Machine Co., Hillside, N.J. 

Elkloid Co., The, Providence, R.1. 

Enduro Tool & Engineering Co., Chicago 

F & F Mold & Tool Works, Inc., Dayton 

Fawn Plastics Co., Inc., Baltimore 

Federal Mold & Engineering Corp., Clin- 
ton, Mass. 

*Federal Tool Corp., Chicago 

Ferriot Bros., Inc., Akron 

Flambeau Plastics Co., Baraboo, Wis. 

Fortney Mfg. Co., Inc., Newark, N.J. 

Gabriel Mfg. Co., Haverstraw, N.Y. 

+Gary Enterprises, Inc., Brooklyn 

*General American Transportation Corp., 
Chicago 

*General Die Mold Co., Chicago 

General Molds & Plastics Corp., Pitts- 
burgh 

—— C. L. Machine Co., The, Kent, 

io 

Grant & Roth Plastics, Inc., Portland 

Gulliksen, Wm. M. Mfg. Co., Newton 
Lower Falls, Mass. 

Haller Plastics Corp., L.1.C., N.Y. 

Harvey, Guy P. & Son Corp., Leominster, 
Mass. 

Hauser Pdts., Inc., Chicago 

Helmuth Tool & Die Co., Linden, N.J. 

tIdeal Tool & Plastic Mfg. Co., San 
Diego 

Imperial Molded Products Corp., Chicago 

Industrial Engineering Service, S. Easton, 


Pa. 
*Industrial Molded Products Co., Inc., 
Chicago 
Jersey Plastic & Die Casting Co., Irving- 
ton, N.J. 
*Karlton Machinery Corp., Chicago 
Kerrco Products, Lincoln, Neb. 
*Kingman, E. B. Co. Inc., Leominster, 
Mass. 
Klisey Engineering Co., Los Angeles 
Koller Craft Plastic Pdts. Inc., Fenton, 
Mo. 
Lacrinoid Pdts. Ltd., Essex, Eng. 
Leominster Tool Co., Leominster 
*Liberty Tool & Machine Co., Irvington, 


N.]J. 
Loewinger Mold Engineering Co., Brook- 


yn 

Longbrake Die & Mold, Kenton, Ohio 

Loranger Plastics Corp., Warren, Pa. 

tLos Angeles Molded Products Co., N. 
Hollywood 

*Lunn Laminates, Inc., Huntington Sta- 
tion, N.Y. 

Lurie Plastics, Inc., Colonial Heights, Va. 

Mack, John & Son, Chicago 

Makray Mfg. Co., Chicago 

Many, J. & Co., New York 

Marland Mold Co., Inc., Pittsfield, Mass. 

— Plastics, Inc., Federalsburg, 

ieee Molded Products Corp., Skokie, 


Metal Specialty Co., The, Cincinnati 

Metalmasters, Inc., Chicago 

Micro Mold, Inc., Leominster 

*Midland Die & Engraving Co., Chicago 

Mitchell Plastics Inc., Owosso, Mich. 

Modern Molders Inc., Kenilworth, N.]. 

Modern Tool & Die Co., Inc., Leominster 

Moldcraft Inc., Baltimore 

*Molded Pdts., Div. Admiral Corp. W. 
Chicago 

Molded Products Co. Inc., Ft. Worth 

Nalle Plastics, Inc., Austin, Texas 

tNational Fabricating Co., S. 
Park, N.Y. 

National Plastics, Inc., Knoxville, Tenn. 

New England Die Inc., Taunton, Mass. 

* Newark Die Co., Newark, N.J. 

Norco Plastic Inc., Milwaukee 

Nu-Engineering, Inc., Ferndale, Mich. 

*OMCO Mold Co., Winchester, Ind. 

aa Engineering Co., Inc., Gloucester, 


Ozone 


a. 
Oakley Die & Mfg. Co., Inc., The, Cin- 


cinnati 


937 
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SPECIALIZED SERVICES 


Palfy Die-Mold Co., The, Cleveland 

—— Stamp Works, Inc., The, Hart- 
or 

Parkway Plastics, Inc., Irvington 

Paxton, A. E. Co., Glendale 

Peerless Plastics, Culver City 

Plastic Academy Products Co., Leomin- 


ster 
Plastic Mold Co., Maywood, Calif. 


Plastic Mold & Die Co., Darby, Pa. 

Plastic Mold & Tool Co., Philadelphia 

Plastic Moldings Corp., Cincinnati 

Plastic Processing Co. Inc., Flint, Mich. 

Plastic Service Corp., La Porte, Ind. 

*Plasticrafters, Inc., Chicago 

Plasticrafts, Inc., Denver 

Plastics, Inc., St. Paul 

+Plymouth Industrial 
Plymouth, Wis. 

Popular Plastic Products Corp., North- 
port, N.Y. 

Presco Plastics, Milwaukee 

Primas Moldmakers, Inc., Buffalo 

Process Mold Co., Detroit 

Queen Products, Inc., Providence 

+tRainbow Plastic Products Co., Minne- 
apolis 

Randazzo Plastic Co., Los Angeles 

Rayette, Inc., St. Paul 

*Recto Molded Products, Inc., Cincin- 
nati 

Reinhardt Plastics Co., Denver 

tReinhold-Geiger Plastics, Inc., Los 
Angeles 

*Rezolin Inc., Los Angeles 

Rider Engineering & Plastic Co., Salt 
Lake City 

Roger Mfg. Co., Oakland, Calif. 

*Romar Plastics, Inc., St. Charles, Il. 

Rosbro Plastics Corp., Providence 

Royal Tool Co., Inc., Bridgeport 

+St. Louis Plastic Moulding Co., St. Louis 

Schaake, A. J. Co., St. Paul 

— Richard O. Co., Elmwood Park, 


Products, Inc., 


*Schwarzfaerber & Co., Nurnberg, Ger. 
*Sinko Mfg. & Tool Co., Chicago 
+Skycraft Mfg. Corp., Long Beach, Calif. 
Skyline Industries, Inc., Titusville, Pa. 
Southeastern Plastics, Inc., Portsmouth, 


a. 

Specialty Insulation Mfg. Co., Inc., 
Hoosick Falls, N.Y. 

Sperzel Co., Minneapolis 

Springfield Tool & Die Co., Inc., Spring- 
field, N.J. : 

Square D Co., Molded Insulation Div., 
Peru, Ind. 

*Standard Tool Co., Leominster 

Sterling Plastics, Union, N.J. 

Stokes-Trenton, Inc., Trenton, N.]. 

Strabeg Machine Co., Bronx 

*Stricker-Brunhuber Corp., New York 

Sun Plastic, Inc., Cuyahoga Falls, Ohio 

*Superior Plastics, Inc., Chicago 

Tech-Art Plastics Co., Morristown, N.J. 

Tico Plastics, Inc., New York 

*Tilp, J. G. Inc., Union, N.J. 

*Trans-Matic Plastics Co., Chicago 

Tri-Angle Tool & Machine Works, Inc., 
Los Nietos, Calif. 

United States Plastic Molding Corp., 
Wallingford, Conn. 

*Varney Scale Molds, Plastics Dept., 
Coral Gables, Fla. 

Victor Kellering, Inc., Brooklyn 

W. & A. Co., Inc., Attleboro 

* Waterbury Companies, Inc., Waterbu 

Wess Plastic Molds, Inc., New Hyde 
Park, N.Y. 

Western Coil & Electrical Co., Racine 

*Windsor, R. H. Ltd., South Chessing- 
ton, Eng. 

*Zenith Aircraft, Div. Zenith Plastics 
Co., Gardena, Calif. 
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MOLD MAKERS, CAST 


A. Beryllium Copper 
B. Aluminum 

C. Ferrous Metals 

D. Plastics 


ABA Tool & Die Co., Inc., Manchester, 
Conn., (A) 

aaRBee Plastic Co., Los Angeles (A, C, 
D) 


Ace Tool & Mfg. Co., Newark (A, D) 

Admiral Plastics Corp., Brooklyn (A, D) 

Advance Mfg. Co., Brooklyn (A, B, C, D) 

Akromold, Inc., Akron (A, B, C, D) 

*xAkron Presform Mold Co., Cuyahoga 
Falls, Ohio (B) 

Allied Fiber Glass, Inc., Los Angeles (B, 
C, D) 

+Ampco Metal, Inc., Milwaukee (A) 

Atlas Plastics Inc., Little Ferry, N.J. (A, 


C) 
Axel Plastics Research Labs., New York 


(D) 
Bacon & Weber, Chicago (D) 
Bassons Industries Corp., New York (D) 
Baxter Co., The, Cincinnati (D) 
Bee Mold & Die, Inc., Phoenix (B, C, D) 
Rer-Design Associates, Irvington, N.J. (A, 
B, D) 
Bernard Plastics Molding Co., L.I.C., 


N.Y. (A) 

Blackhawk Molding Co., Chicago (A) 
*Borkland Labs., Marion, Ind. (D) 
*Borkland Mfg. Co., Marion, Ind. (D) 
*Buttondex Corp., New York (A, C) 
*Cadillac Plastic Co., Detroit (B, D) 
*Comet Industries, Franklin Park, Ill. (D) 
Conley, Ed. Plastic Corp., Tulsa (B, C, 


D) 

Consolidated Plastics & Mfg. Co., Chi- 
cago (B) 

*Cook, Lawrence H., Inc., E. Provi- 
dence, R.I. (A) 

Cuming, M. A. & Co., Inc., New York (B) 

Damac Tool Co., Bronx (A) 

Damen Tool & Eng. Co., Chicago (A, B, 
D) 

*Davies, Harry Molding Co., Chicago 
(D) 

Duralastic Pdts. Co., Detroit (D) 

#Dusal Tool & Mold Co., Inc., Long Is- 
land, N.Y. (A, C) 

East Coast Aeronautics, Inc., Pelham 
Manor, N.Y. (D) 

Electroformex Labs., Canton (B) 

*Federal Tool Corp., Chicago (A) 

Ferrioct Bros., Inc., Akron (A, B) 

Fortney Mfg. Co., Newark (A) 

+General Mold Casting Corp., Newark 
(/ 


A) 
+Globe Imperial Corp., Rockford, Ill. (B, 


C, D) 

Gougler, C. L. Machine Co., The, Kent, 
Ohio (A) 

Haller Plastics Corp., L.I.C., N.Y. (A) 


Harvey, Guy P. & Son Corp., Leominster 


(A, B) 

*Industrial Molded Products Co., Inc., 
Chicago (D) 

Kerr, R. W. Plastic Co., Hastings, Neb. 


(D) 

Kerrco Products, Hastings, Neb. (B, C) 

Keystone Plastic Eng. Co., Chicago (D) 

— Engineering Co., Los Angeles (B, 
D 

Koller Craft Plastic Pdts. Inc., Fenton, 
Mo. (D) 

Liquid Casting Systems, W. New York, 
N.J. (B, D) 

i Star Plastics Co., Inc., Ft. Worth 


*Lunn Laminates, Inc., Huntington Sta- 
tion, N.Y. (D) 





Luria-Cournand, Inc., Havre De G 
Md. (D) = 


*Manco Products, Ine. Melvi 
Mich. (A) — 


Many, J. & Co., New York (A, B) 
*Master Molded Products .5 Skoki 
AF 4, , Rotennattinne ee Se. 
Mastercra astics Co. ‘ ic 
N.Y. (D) > See, Jaan, 
Metalmold Forming Co., New York (D) 
Micro Mold, Inc., Leominster (A, D) 
*Molded Products, Div. of Admiral 
Corp., W. Chicago (D) 
* Newark Die Co., Newark, N.J. (A) 
Norco Plastic Inc., Milwaukee (D) 
Oak Eng. Co., Gloucester, N.J. (D) 
Pacific Plasti-Fab Corp., San Carlos (D) 
Paxton, A. E. Co., Glendale (B, C, D) 
Pearce Plastic Models, Glendale (D) 
Peerless Plastics, Culver City (A, B, C, D) 
Pennsylvania Plastic Co., Pittsburgh (D) 
Plastic Academy Products Co., Leomin- 


ster (A) 
— Enterprises, College Point, N.Y, 
D) 


Plastic Mold & Die Co., Darby, Pa. (A) 

Plastic Service Corp., LaPorte, Ind. (D) 

Plastic Tooling Aids Laboratory, Bridge- 
port (D) 

Popular Plastic Products Corp., North- 
port, N.Y. (A) 

Presco Plastics, Milwaukee (D) 

Process Mold Co., Detroit (A, B) 

Randazzo Plastic Co., Los Angeles (A) 

Reinhardt Plastics Co., Denver (B, D) 

+Reinhold-Geiger Plastics, Inc., Los An- 
geles (A) 

Reynolds Plastics, Inc., Walled Lake, 
Mich. (D) 

Rosbro Plastics Corp., Providence (A) 

tSarcol Foundry & Pattern Corp., Chi- 
cago (B, C) 

Schori Process Div., 
L.I.C., N.Y. (D) 

*Sierra Electric Corp., Gardena, Calif. 


Ferro-co Corp., 


Springfield Cast Products, Inc., Spring- 
field, Mass. (B) 
— Tool Co., Leominster (A, B, 


Sterling Plastics, Union (A) 

Stokes-Trenton, Inc., Trenton (A) 

Strabeg Machine Co., Bronx (A) 

*Stricker-Brunhuber Corp., New York 
(A, B, D) 

7 Plastics, Inc., Cuyahoga Falls, Ohio 
A) 

*Superior Plastics, Inc., Chicago (A, D) 

tSyracuse Plastic Molders, Syracuse (B, 


T. O. Plastics, Minneapolis (D) 

™~ Enterprises, Inc., Long Valley, N.J. 
D) 

+Thoresen, William Co., Chicago (C, D) 

*Tilp, J. G., Inc., Union, N.J. (A, D) 

United Mask & Novelty Co. Inc., Glen- 
dale, N.Y. (B) 

United Tool Co., Bridgeport (D) 

Victor Kellering, Inc., Brooklyn (A, , c ) 

Victory Mold & Die Co., New York (A, 
B, C, D) 

W &A Co., Inc., Attleboro (A, B, C, D) 

it a Plastics, Inc., Torrance, Calif. 
D) 

Wess Plastic Molds, Inc., New Hyde 
Park, N.Y. (A, B) 
West & East Trading Corp., New ' ork 
(A, B, C) ; 
Western Coil & Electrical Co., © «acime 
(B, C, D) : 

+ Wilkins, W. B., Ridgewood, N.J. ”, 2) 

Winner Mfg. Co., Inc., Trenton 
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MOLD MAKERS, 
ELECTROFORMING 


(Custom) 


AB’ Tool & Die Co., Inc., Manchester, 
( n. 

Adm cal Plastics Corp., Brooklyn 

Ady oce Mfg. Co., Brooklyn 

*Ak.on Presform Mold Co., Cuyahoga 
Falls, Ohio 

Bovers Molds, Corona, N.Y. 

*#Camin Labs., Inc., Brooklyn 

*Chromium Corp. of America, New York 

*Conforming Matrix Corp., Toledo 

Electrochemical Industries, Inc., Wor- 
cester 

Electroformex Labs., Canton, Ohio 

Electromold Corp., Trenton 

Geneve Mfg. Corp., Trenton 

Hartland Plastics Inc., Hartland, Wis. 

Jay, T. V. Co., Chicago 

Mastercraft Research Labs., New York 

Metaplast Process Inc., Woodside, N.Y. 

Midland Coatings, Inc., Minneapolis 

Planet Plating Co., Inc., Brooklyn 

Plastic Artisans, Inc., White Plains, N.Y. 

*Plating Engineering Co., Milwaukee 

Premier Plastics, Inc., Milwaukee 

Presco Plastics, Milwaukee 

Reinhardt Plastics Co., Denver 

*Sierra Electric Corp., Gardena, Calif. 

Springfield Cast Products, Inc., Spring- 
field, Mass. 

Stokes-Trenton, Inc., Trenton, N.J. 

Ultra Electroforming & Mfg. Co., Pit- 
man, N.J. 


MOLD MAKERS, METAL 
SPRAYING 


(Custom) 


Admiral Plastics Corp., Brooklyn 

Advance Mfg. Co., Brooklyn 

*Akron Presform Mold Co., Cuyahoga 
Falls, Ohio 

Axel Plastics Research Labs., New York 

Bassons Industries Corp., New York 

Electroformex Labs., Canton 

Glidden Coating Co., Pitman, N.J. 

Kerr, R. W. Plastic Co., Hastings, Neb. 

Lone Star Plastics Co., Inc., Ft. Worth 

Ln Inc., Havre De Grace, 
Md. 

oe Plastics Co. Inc., Jamaica, 
Ae 

Metalmold Forming Co., New York 

Planet Plating Co., Inc., Brooklyn 

Reinhardt Plastics Co., Denver 

Schori Process Div., Ferro-co Corp., 
LIGA... 

Thor Enterprises, Inc., Long Valley, N.J. 

Tico Plastics, Inc., New York 

Wyndmoor Mfg. Corp., Newark 

*Zack Industries, Passaic, N.J. 


MOLD MAKERS, REINFORCED 
PLASTICS 


(Custom) 


A & B Plastics, Seattle 

= Plastic Pdts. Co., Inc., Horsham, 
ass. 

Admiral Plastics Corp., Brooklyn 

Advance Mfg. Co., Brooklyn 

Akromold, Ine., Akron 

All-Tech Industries, Inc., Miami 

Allied Fiber Glass, Inc., Los Angeles 

Amco Eng. Co., Inc., Hazel Park, Mich. 

Anchorage Plastics Corp., Warren, R.I. 

Bassons Industries Corp., New York 

Bee'le Boat Co., New Bedford, Mass 

Ber-Design Assoc., Irvington, N.J. 

*Cdillae Plastic Co., Detroit 


* ates Advertiser. } Unverified listing. 


Chance, W. R. & Assoc., Inc., Arlington, 
Va. 

*Clifton Hydraulic Press Co., Clifton, 
N 


Colonial Molded Products, Inc., N. Chi- 
cago 

*Comet Industries, Franklin Park, Ill. 

Conley, Ed Plastic Corp., Tulsa 

Consolidated Plastics & Mfg. Co., Chi- 
cago 

Cuming, M. A. & Co., New York 

Damac Tool Co., Bronx 

Damen Tool & Engineering Co., Chicago 

East Coast Aeronautics, Inc., Pelham 
Manor, N.Y. 

Glidden Coating Co., Pitman, N.]J. 

Heil Process Equipment Corp., Cleveland 

Herblin Corp., The, Port Washington, 


N.Y. 
*Industrial Molded Products Co., Inc., 
Chicago 
Kerr, R. W. Plastic Co., Hastings, Neb. 
Keystone Plastic Engineering Co., Chi- 


cago 

Koller Craft Plastic Products Inc., Fen- 
ton, Mo. 

Loewinger Mold Eng. Co., Brooklyn 


Lone Star Plastics Co., Inc., Fort Worth 


*Lunn Laminates, Inc., Huntington Sta- 
tion, N.Y. 

me Pesta Inc., Havre De Grace, 
Md. 

Mastercraft Plastics Co., Inc., Jamaica, 
N.Y. 

Metalmold Forming Co., New York 

Michigan Fiber-Glas Sales, E. Detroit 


*Molded Products, Div. Admiral Corp. 
W. Chicago 

National Plastics, Inc., Knoxville, Tenn. 

*Newark Die Co., Newark, N.]J. 

Norco Plastic, Inc., Milwaukee 

Oak Engineering Co., Inc., Gloucester, 


& A 

Pacific Plasti-Fab Corp., San Carlos, 
Calif. 

Paxton, A. E. Co., Glendale 

Plastic Fabricating Co., Inc., Wichita 

Plastic Mold Co., Maywood, Calif. 

Plastic Mold & Die Co., Darby, Pa. 

*Plastic Products Corp., Bedford 
Heights, Ohio 

Reynolds Plastics, Inc., Walled Lake, 
Mich. 

*Rezolin Inc., Los Angeles 

Schori Process Div., Ferro-co Corp., 
Fe oat Sg 

*Sierra Electric Corp., Gardena, Calif. 

Springfield Cast Products, Inc., Spring- 
field, Mass. 

*Standard Tool Co., Leominster, Mass. 

*Stricker-Brunhuber Corp., New York 

Thor Enterprises, Inc., Long Valley, N.]. 

Tri-Angle Tool & Machine Works, Inc., 
Los Nietos, Calif. 

United States Plastic Molding Corp., 
Wallingford, Conn. 

Victor Kellering, Inc., Brooklyn 

Victory Mold & Die Co., New York 

W &A Co., Inc., Attleboro 

Western Coil & Electrical Co., Racine 

Winner Mfg. Co., Inc., Trenton, N.J. 


MOLD MAKERS, RUBBER 
(Custom) 


ABA Tool & Die Co., Inc., Manchester, 
Conn. 

Ace Tool & Mfg. Co., Newark 

Advance Mfg. Co., Brooklyn 

Akromold, Inc., Akron 

Allied Fiber Glass, Inc., Los Angeles 

Amco Eng. Co., Inc., Hazel Park, Mich. 

Axel Plastics Research Labs., New York 


SPECIALIZED SERVICES 


Bassons Industries Corp., New York 

Bee Mold & Die, Inc., Phoenix 

Beel Engineering Co., Newark 

Ber-Design Associates, Irvington 

*Clifton Hydraulic Press Co., Clifton 

*Cook, Lawrence H. Inc., E. Providence 

Cuming, M. A. & Co., New York 

+Dusal Tool & Mold Co., Inc., Long Is- 
land, N.Y. 

Elastomer Chemical Corp., Newark 

= Inc., Havre De Grace, 
Md. 

*Newark Die Co., Newark 

+Sarcol Foundry & Pattern Corp., Chi- 
cago 

Springfield Cast Products, Inc., Spring- 
field, Mass. 

*Stricker-Brunhuber Corp., New York 

Tico Plastics, Inc., New York 

Victory Mold & Die Co., New York 

W & A Co., Inc., Attleboro, Mass. 


MOLD POLISHING (ONLY) 
*Acme Scientific Co., Chicago 


PERFORATING PLASTIC SHEETING 


Aacon Industries, Inc., Brooklyn 

*American Agile Corp., Bedford, Ohio 

+American Hard Rubber Co., New York 

Andrews, A. M. Co., Portland 

Blacher, B., New York 

Carroll, J. B. Co., Chicago 

E. & T. Plastic Novelties Co., New York 

Harrington & King Perforating Co., The, 
Chicago 

Laminated Sheet Products Corp., Nor- 
wood, Mass. 

Many, J. & Co., New York 

— Plastics Co. Inc., Jamaica, 

LE. 

+Plastics, Laminates & Fabrics, Inc., Chi- 
cago 

Presco Plastics, Milwaukee 

*Superior Plastics, Inc., Chicago 


PLATING OF MOLDS, RAMS 
AND PLATES 


(Hard Chromium) 
(Custom) 


*Acme Scientific Co., Chicago 

Admiral Plastics Corp., Brooklyn 

*Chromium Corp. of America, New York 

*Clifton Hydraulic Press Co., Clifton 

+Cryton Precision Pdts., Div. Columbia 
Records Inc., Bridgeport 

Diamond Hard Chromium Co., Newark 

Electrochemical Industries, Inc., Wor- 
cester, Mass. 

Gougler, C. L. Machine Co., The, Kent, 
Ohio 

tHar-Conn Chrome Co., West Hartford 

Industrial Eng. Service, S. Easton, Mass. 

+Industrial Hard Chromium Co., Newark 

Midland Coatings Inc., Minneapolis 

Nutmeg Chrome Corp., W. Hartford 

*Plating Engineering Co., Milwaukee 

Process Mold Co., Detroit 

*Tilp, J. G. Inc., Union, N.J. 

United States Metal Coatings Co., Inc., 
Elizabeth, N.J. 


POSTFORMING 


(of laminates) 


Artmor Plastics Corp., Cumberland, Md. 
Bassons Industries Corp., New York 
Brandywine Fibre Pdts. Co., Wilmington 
*Cadillac Plastic Co., Detroit 

Colonial Molded Pdts., Inc., N. Chicago 
Colorvision Plastics, Inc., Boston 
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SPECIALIZED SERVICES 


E. & T. Plastic Novelties Co., New York 

Emerson Plastics Corp., New York 

Engineered Plastics, Inc., Gibsonville, 
N.C 


Fischer, Andrew Associates, Chicago 

General Plastics Mfg. Co., Tacoma 

Gladwin Plastics, Inc., Atlanta 

*Honeycomb Structures Co., Honeycomb 
Co. of America, Los Angeles 

Klisey Engineering Co., Los Angeles 

Laminated Sheet Products Corp., Nor- 
wood, Mass. 

Lone Star Plastics Co., Inc., Ft. Worth 

Sn Inc., Havre De Grace, 
Md. 

Mason Plastics Co., Art Plastic Signs & 
Displays, Seattle 

Murray Plastics Co., Poughkeepsie 

*National Vulcanized Fibre Co., Wil- 
mington 

— Plasti-Fab Corp., San Carlos, 
Calif. 

Plastic Age Co., San Fernando, Calif. 

Plastic Fabricating Co., Inc., Wichita 

Schori Process Corp., Ferro-co Corp., 
eS ee 8 A 

*Sierra Electric Corp., Gardena, Calif. 

Springfield Cast Products, Inc., Spring- 
field, Mass. 

*Swedlow Plastics Co., Los Angeles 

Tico Plastics, Inc., New York 

#+Wama Co., The, Baltimore 

Western Coil & Electrical Co., Racine 


PRINTING 


(Custom) 


A. Flexible plastic film and sheeting 

B. Rigid plastic sheets 

C. Finished plastic products (such as 
bottles, novelties, etc.) 


A & B Plastics, Seattle (B) 

Aacon Industries, Inc., Brooklyn (A, B, C) 

Accurate Gold Stamping Co., Inc., New 
York (A, B) 

Acme Laminating & Plastics Co., Hazel 
Park, Mich. (B, C) 

*Acromark Co., The, Elizabeth (A, B, C) 

Admiral Plastics Corp., Brooklyn (A, B, 


C) 
— Plastics, Inc., Coraopolis, Pa. 
B) 


Ameriplastic Co., The, Flint (A, B, C) 

Aravel Corp., New York (A) 

Argus Plastics, Inc., Indianapolis (C) 

Art Decorating Co., No. Bergen, N.J. (B, 
C) 

Art Plastics Mfg. Co., Los Angeles (B, C) 

Artmore Plastics Corp., Cumberland, Md. 


(C) 
Associated Rubber & Plastic Corp., New 
York (A) 
AVSCO, Inc., Excelsior Springs, Mo. (B, 
) 


C 
Babco Pdts. Corp., College Pt., N.Y. (B, 
C) 
Bedford Pdts., Inc., Bedford, Va. (A, C) 
Bee-Lyne, Inc., Broomall, Pa. (A) 
Bolta-Carpart Inc., Owosso, Mich. (C) 
*Borkland Labs., Marion, Ind. (B, C) 
*Borkland Mfg. Co., Marion, Ind. (B) 
Burkhardt Co., The, Detroit (A, B) 
Carolina Plastics Co., Charlotte (B, C) 
Carroll, J. B. Co., Chicago (B) 
Clinton Pdts. Co., Clinton, Mass. (C) 
*Coating Products, Englewood, N.J. (A) 
or es Display Corp., L.LC., N.Y. 
(B, C 
Colorvision Plastics, Inc., Boston (A, B) 
Continental Can Co., Shellmar-Betner 
Flexible Packaging Div., New York (A) 
*Continental Machinery Co. Inc., New 
York (A) 
*Cowan-Boyden Corp., Providence, R.I. 


(C) 
Crystalx Corp., Lenni Mills, Pa. (A, B) 


¥% Indicates Advertiser. $ Unverified listing. 


Dec-Art Process Co., Inc., Bronx (C) 
Dorrie Process Co., Brooklyn (A) 
Dura Plastics, Inc., New York (B) 
Dura-Lee Corp., Kansas City (A) 
*Emeloid Co., Inc., Hillside, N.J. (B, C) 
Falge Eng. Corp., Bethesda, Md. (C) 
Farrington Texol Corp., Walpole, Mass. 
A 


(A) 
*Federal Tool Corp., Chicago (C) 
*Felsenthal, G. & Sons, Inc., Chicago (B) 
Filmwood Corp., Merchantville, N.J. (A, 
B) 


Fischer, Andrew, Chicago (A) 

Franklin Plastics, Inc., Franklin, Pa. (C) 

Gemloid Corp., Elmhurst, N.Y. (A, B) 

*General Plastics Corp., Marion, Ind. (B) 

*General Tire & Rubber Co., The, Indus- 
trial Products Div., Wabash (A) 

Gregstrom Corp., Cambridge (B, C) 

Heinrich, H. H. Co., New York (A) 

*Hopp Plastics, New York (B, C) 

Huron Valley Plastics, Ann Arbor (C) 

Industrial Sales Engineers, New York (B, 
C) 

International Marking Machine Co., New 
York (C) 

Jamison Plastics Corp., N. Bellmore, N.Y. 
(C) 

Jason Corp., The, Hoboken (A) 

K. B. Plastics Ine., Ephrata, Wash. (B) 

Kaye-Tex Mfg. Corp., New York (A, B) 

Keystone Packaging Service, Easton, Pa. 


(A) 

Labelon Tape Co., Inc., Rochester (A) 

Leathertone Inc., Boston (B) 

Long, Thomas J. Inc., Carle Place, N.Y. 
(A, B, C) 

Lustra Cite Industries, Inc., New York 
(A, B) 

Majestic Creations, Woodside, N.Y. (A, 


B) 

Mastercraft Plastics Co., Inc., Jamaica, 
N.Y. (A, B, C) 

Milprint, Inc., Milwaukee (A) 

Mitchell Plastics Inc., Owosso, Mich. (C) 

Modern Art Printing Co., Woodside, N.Y. 
(C) 

Multicolor Gravure Corp., Northampton, 
Mass. (A, B) 

Newcraft Mfg. Corp., L.I.C., N.Y. (A, B, 
C) 


Nichols Products Co., Moorestown, N.J. 
(B) 
*Paragon Imprinting Co., New York (A, 


B, C) 

— Seal Plastic Products Co., St. Paul 
B 

Permanent Label Co., Bloomfield, N.J. 


Pioneer Valley Plastics Co., Chicopee, 
Mass. (A, B, C) 

Plast-Ad Mfg. Co., S. Bend, Ind. (B) 

Plastic Academy Products Co., Leomin- 
ster (C) 

Plastic Service Corp., New York (A, B) 

*Plasticrafters, Inc., Chicago (A, B) 

Plaxall, Inc., L.1.C., N.Y. (B) 

Poly Plastic Products, Inc., Paterson (A) 

Popular Plastic Products Corp., North- 
port, N.Y. (C) 

Premier Plastics Co., Inc., Milwaukee (B, 


C) 
Presco Plastics, Milwaukee (B) 
Printloid, Inc., New York (A, B) 
Printon Corp., New York (A, B) 
— Co. of America, Miami Beach (B, 
Protective Lining Corp., Brooklyn (A) 
Rand Rubber Co., Brooklyn (A) 
*Romar Plastics, Inc., St. Charles, Ill. (C) 
Rondale Co., Inc., Roselle, N.J. (A, B) 
Royal Mfg. Co., Inc., Prescott, Ariz. (C) 
Saman Plastics Corp., Brooklyn (A) 
Shaw-Randall Co. Inc., Pawtucket (B) 
*Sierra Electric Corp., Gardena, Calif. 


(B) 
*Sillcocks-Miller Co., The, Maplewood, 
N.J. (A, B) 





Spartan Industrial Corp., New y.;k (A) 
eer Plastics, Inc., Chicagy (C) 
“or Plastics Co., Morristown, NJ 
Tico Plastics, Inc., New York (B) 

™~ Products Mfg. Co., Des Moines 


Topflight Corp., York (A, B) 
Turner-Halsey Co., New York (A) 
*Varney Scale Models, Plastics Dept 

Coral Gables, Fla. , 
Vinyleards Inc., Cincinnati (B) 
Virginia Plak Co., New York (B) 
Vogel Mfg. Co., The, Bridgeport (Cc) 
—e= Plastics Co., Washington, Pa, 
* Waterbury Companies, Inc., Waterbun 
Welling “4 P 4, Work ‘ 

ellington Print orks, Inc., T 

(A. B) renton 
Wessel, Stanley & Co., Chicago (B) 
Western Coil & Electrical Co., Racine (B) 
Willson Camera Co., Havertown, Pa. (B) 
Wyndmoor Mfg. Corp., Newark (A) 
Yorker & Sons, Inc., Denver (C) 


RECLAIMERS, PLASTIC MATERIALS 


Aceto Chemical Co., Inc., Flushing, N.Y. 

*Bamberger, A. Corp., Brooklyn 

Bamberger, Claude P., Inc., Brooklyn 

Berzen, Nat E., Inc., New York 

Blum, Paul Co., Buffalo 

Collins, Caldwell, Dague, Paramount. 
Calif. 

Duke Plastics Corp., Brooklyn 

Elton, Ted, Bronx 

Erie Iron & Supply Corp., Erie 

Fishman Plastics Co., Inc., Chicago 

Gem City Trading, Dayton 

*Gering Pdts., Inc., Kenilworth, N.]. 

Goren, H. L. Co., Chicago 

*Holland, M. Co., Chicago 

*Marbon Chemical Div., Borg-Warner 
Corp., Gary, Ind. 

Mastercraft Plastics Co., Ine., Jamaica, 


*Muehlstein, H. & Co., Inc., New York 

Multiplastics, Inc., Wallingford, Conn. 

Oppenheimer Corp., Buffalo 

Plastic Molding Powders, Inc., Brooklyn 

Plastic Service Inc., Chicago 

Premier Thermo-Plastics Co., Jefferson- 
town, Ky. 

*Schulman, A. Inc., Akron 

Shuman, Philip & Sons, Buffalo 

Spartan Industrial Corp., New York 

*Superior Plastics, Inc., Chicago 

Western Plastic & Rubber Co., Rich- 
mond, Calif. 

Wexler, S. & Co., Chicago 

*Woloch, George Co., New York 

Zenner, Justin, Chicago 


RESIN PULP AND FIBRE 
PROCESSORS 


tCapac Plastics, Iac., Capac, Mich. 

Keystone Plastic Engineering Co., Chi- 
cago . 

on” Riemann aie Inc., Havre De Grace, 
Md. 

Mastercraft Plastics Co., Inc., Jamaica, 
N.Y. 


Oppenheimer Corp., Buffalo 
Servwell Products Co., Cleveland 


SILK SCREEN MAKERS 


Aacon Industries Inc., Brooklyn 
Admiral Plastics Corp., Brooklyn 
Ameriplastic Co., The, Flint 
Artmor Plastics Corp., Cumberlan(, 2. 
Conley, Ed Plastic Corp., Tulsa 
Dec-Art Process Co. Inc., Bronx 
*Finish Engineering Co., Erie, Pa 
Gregstrom Corp., Cambridge, \' 
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Lust: Cite Industries, New York 

Milp: »:t, Ine., Milwaukee 

*Per Plastics, Inc., Erie, Pa. 

Plast-\d Mfg. Co., S. Bend, Ind. 

Plast. Service Corp., New York 

Royal Mfg. Co., Inc., Prescott, Ariz. 

Tewe -Roedel Plastics Corp., Waukesha, 
\ 


\ 
Vavrik, Louis, Rossford, Ohio 


SLITTING, CUTTING, SHEETING 
OF PLASTIC FILM 


Acmé Lemiaating & Plastics Co., Hazel 
Park, Mich. 
American Agile Corp., Bedford, Ohio 
*Barron, J. E. Plastics, Inc., Cincinnati 

Bee-Lyne, Inc., Broomall, Pa. 

Blacher, B., New York Site 

Breneman-Hartshorn Inc., Cincinnati 

*Cadillac Plastic Co., Detroit 

Clark-Aiken Co., The, Lee, Mass. 

*Coating Products, Englewood, N.J. 

Crook, Wm. A. Co., Watertown 

CrystalX Corp., Lenni Mills, Pa. 

xDavis, Joseph Plastics Co., Arlington, 
N 


af 
Dusenbery, John Co., Inc., Verona, N.J. 
*General Plastics Corp., Marion, Ind. 
Keystone Packaging Service, Easton 
Lustra-Cite Industries Inc., New York 
Mastercraft Plastics Co. Inc., Jamaica, 


N.Y. 
*National Rubber Machinery Co., Akron 
Novelty Bias Binding Co., Chelsea, Mass. 
Plastex Process Co., Maywood, N.J. 
Plasticrafts, Inc., Denver 
*Polyplastex United, Inc., New York 
Printon Corp., New York 
Protective Lining Corp., Brooklyn 
Rand Rubber Co., Brooklyn 
Rondale Co., Inc., The, Roselle, N.J. 
Wellington Print Works, Inc., Trenton 


*% Indicates Advertiser. + Unverified listing. 


CONVERTERS AND PROCESSORS 


SLUSH MOLDING 


*American Agile Corp., Bedford, Ohio 
Axel Plastics Research Labs., New York 
Bassons Industries Corp., New York 
Fiberoid Doll Products Corp., New York 
Flexible Pdts. Co., Marietta, Ga. 

Fischer, Andrew Assoc., Chicago 

Geneve Mfg. Corp., Trenton, N.J. 
— Andrew C., Sherman Oaks, 


Kerr, R. W. Plastic Co., Hastings, Neb. 
*Kusan, Inc., Nashville, Tenn. 

Lamicell Eng. Co., Baxter Springs, Kan. 
Mastercraft Plastics Co., Jamaica, N.Y. 
Plast-O-Matic Corp., Leominster 

Plastic Productions, Canton 

Poinsettia Co., Inc., Pitman, N.]J. 
Reinhardt Plastics Co., Denver 


SPRAY MASKS 


*Amos Molded Plastics, Edinburg, Ind. 
Arnkurt Assoc. Engineers, New York 
Ber-Design Associates, Irvington 
*Conforming Matrix Corp., Toledo 
Dec-Art Process Co. Inc., Bronx 
Electrochemical Inds., Worcester 
Electroformex Labs., Canton, Mass. 
*Finish Engineering Co., Inc., Erie 
*Fiore, Wm. M., Inc., New York 
*General American Transportation Corp., 
Chicago 
Jay, T. V. Co., Chicago 
Kaye Plastics Corp., New Brunswick 
Mastercraft Plastics Co., Jamaica, N.Y. 
Matthews, Jas. H. & Co., Pittsburgh 
*Plating Eng. Co., Milwaukee 
Reinhardt Plastics Co., Denver 
Rosbro Plastics Corp., Providence 
Servwell Products Co., Cleveland 
*Standard Tool Co., Leominster 
*Thierica Studio, Grand Rapids 
Ultra Electroforming & Mfg. Co., Pitman, 
N.]J. 


SPECIALIZED SERVICES 


United Mask & Novelty Co., Glendale, 
N.Y 


Wé&A Co., Inc., Attleboro, Mass. 3 
* Waterbury Companies, Inc., Waterbury 


TESTING LABORATORIES 


*American Agile Corp., Bedford, Ohio 

American Standard Testing Bureau, Inc., 
New York 

Axel Plastics Research Labs., New York 

Bacon Industries, Inc., Watertown 

Bonwitt, G. L., Dr. Labs., New York 

*Cadillac Plastic Co., Detroit 

*California Reinforced Plastics Co., Oak- 


land 

Chance, W. R. & Assoc., Inc., Arlington, 
Va. 

Cincinnati Testing & Research Labs., Cin- 
cinnati 


Collins, Caldwell, Dague, Paramount 

Davies, Helen & Associates, New York 

DeBell & Richardson, Hazardville, Conn. 

Eby, Hugh H. Co., Phila. 

Electrical Testing Labs., Inc., New York 

Froehling & Robertson, Inc., Richmond 

*Furane Plastics Inc., Los Angeles 

*General American Transportation Corp., 
Chicago 

Industron Corp., Needham Heights, Mass. 

Knuth Eng. Co., Chicago 

La Mode Plastics Co. Inc., New York 

Mastercraft Plastics Co., Jamaica, N.Y. 

New England Spectrochemical Labs., 
Ipswich, Mass. 

Patzig Testing Labs., Des Moines 

Snell, Foster D., Inc., New York 

*South Florida Test Service, Miami 

Steckler, R. Laboratories, Cleveland 

Stringfield, Raymond B., Los Angeles 

United States Testing Co., Inc., Hoboken 

* Waterbury Companies, Inc., Waterbury 

Wyndmoor Mfg. Corp., Newark 

*Zenith Aircraft, Div. Zenith Plastics 
Co., Gardena, Calif. 





The following personnel and equipment directories are designed to be as 
complete as possible on the basis of available information submitted by the 
companies themselves. Listings are alphabetical and geographical, by state. 








CUSTOM MOLDERS AND EXTRUDERS 


C—Compression; E—Extrusion; I—Injection; T—Transfer; CM—Cold Molding 








ARIZONA 
*Royal Mfg. Co., Inc., Prescott (E, 1) 


Extrusion machines: 6 

Injection machines: 4 

Pres. & Sales Mgr.—C. C. Coates 
Vice Pres.—J. D. Jackson 

secy. & Treas.—R. G. Pritchard 
Pur. Agt.—R, Meyer 


CALIFORNIA 
*aaRBee Plastic Co., Los Angeles (I) 


Injection machines: 8—2 to 16 oz. 
Owner—R. B, Gutsch 


. ' 
Operates own tool room. 


®& Indicates Advertiser. ¢ Unverified listing. 


Gen. Supt.—E. B. Gabelhouse 
Chief Engr.—J. B. Potoczky 


* Alladin Plastics, Inc., Los Angeles (I) 

Injection machines: 2—2 oz.; 7—12 oz.; 1—22 
oz.; 1—32 oz. 

Pres.—S. Avedon 

Vice Pres., Treas. & Sales Mgr.—H. R. Avedon 

Secy.—F. Moorhouse 

Pur. Agt.—L. Avedon 


Allied Fiber Glass Inc., Los Angeles (CM) 


Personnel: see p. 963 


*Allied Plastics Co., Los Angeles (1) 
Injection machines: 3—12 oz. 

Pres.—D. C. Hirsh 

Vice Pres. & Sales Mgr.—H. G. Long 


Secy.—M. E. Freeman 
Pur. Agt.—J. Dunn 


*Almac Mfg. Co., El Monte (C, I, T) 

Compression & Transfer presses: 3—60 ton; 2— 
150 ton; 1—270 ton 

Injection machine: 1—22 oz. 

Partners—H. M. Langton, A. J. Segesdy. 


*American Molding Co., San Francisco 
(C, E, I, T) 

Compression presses: 25—16 to 360 ton 

Extrusion machines: 2—2%”; 1—3%” 

Injection machines: 4—4 to 16 oz. 

Transfer presses: 4—100 to 140 ton 

Gen. Partner—W. D. Love 

Gen. Mgr.—F. L. Kennerley 

Supt.—E. N. Spratling 


Complete addresses of companies listed appear on pp. 980-1002. 941 

















CUSTOM MOLDERS AND EXTRUDERS 


Engr.—J. G. Robb 
Sales Mgr.—W. D. Love, Jr. 


Art Plastics Mfg. Co., Los Angeles (C, I) 
Compression presses: 2 
Injection machines: 2 
Pres.—R. R. Conell 
Vice Pres.—H: E. Conell 


Sales Mer.—F. Brown 


t*Arteraft Plastic Moulders, Ltd., Los 
Angeles (1) 

Injection machines: 1—4 oz.; 1—8 oz.; 1—12 oz. 

Gen. Mgr. & Partner—O. Ernst 


tAutomatic Plastics Molding Co., Berke- 
ley (C, I, T) 

Compression presses: 4—35 ton; 1—60 ton; 2— 
80 ton; 1—180 ton 

Injection machines: 2—8 oz. 

Transfer presses: 1—150 ton; 1—200 ton 

Pres.—F. Englehart 

Vice Pres. & Sales Mgr.—A. J. Carlson 


°B W Molded Plastics, Pasadena (1) 
Injection machines: 10—4 to 16 oz. 

Pres.—C. W. Worley 

Vice Pres.—D. Banks 

Secy.—E. H. Frazer 

Treas.—G. S. Leach 

Sales Mer.—C. Greer 

Pur. Agt.—]J. White 


+*Beemak Plastics, Los Angeles (1) 
Injection machines: 2—8 oz.; 1-16 oz. 
Pres.—F. G. Berlin 

Vice Pres. Ww. E. McKinley 


°Crest Molded Products, Inc., Arcadia 
(C, T) 

Compression presses: 2—40 ton; 6—150 ton; 2 
200 ton: 2—300 ton 

Transfer presses: 2—SO0 ton; 2—150 ton; 2—200 
ton 

Pres.—C. Martins 

Vice Pres.—S. Civerolo 

Secy., Treas., Sales Mer. & Pur. Agt.—K. R. 
Mergen 


tEldon Mfg. Co., Los Angeles (C, I, T) 

Compression presses: 1—30 ton; 1—120 ton; 2 
200 ton; 2—300 ton; 1—750 ton 

Injection machines; 1—2 oz.; 12—8 oz.; 1 
OZ.; l 16 Oz. 

rransfer presses: 10—100 ton; 5—200 ton 

Pres.—R. Silverstein 

Vice Pres.—W. Burroughs 

Sales Mger.—R. C. Hall 


Pur. Agt.—J. Taylor 
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+°Extruders, Ine., Hawthorne (E) 
Extrusion machines: 9-114” to 41%” 
Pres. Wm. S Towne 

Vice Pres. & Gen. Mgr.—W. B. Sander 
Secy. & Asst. Gen. Mgr.—J. A. Croft 
Pur. Agt.—E. L. Frederiksen 


tFlek Corp., Los Angeles (C, E, 1) 

Compression presses: 1—30 ton; 1—50 ton; 1— 
300 ton 

Extrusion machines: 1—1%” 

Injection machines: 1—4 oz,; 1—6 oz. 

Gen. Mgr.—J. W. Dedapper 

Sales Mgr.—C. Booth 


t*Fullerton Mfg. Co., Fullerton (E) 
Extrusion machines: 1—34” 

Pres.—R. B. Stringfield 

Factory Mgr. & Chemist—J. Butler 

Secy. & Sales Mgr.—L. D. Snow 

Pur. Agt.—J. Butler 


Gaylord Plastics, Los Angeles (C, T) 
Compression presses: 1—10 ton; 1—50 ton; 1- 
70 ton 


* Operates own tool room. 


% Indicates Advertiser. + Unverified listing. 


Transfer presses: 1—3 ton; 1-5 ton; 1—10 ton 
Sales—G. W. Main 
Prod.—H. P. Grimberg 


Gem Plastics Co., Culver City (1) 
Injection machines: 2—8 oz.; 2—12 oz. 
Partners—R. Vaccarello, §. Vaccarello 


*Gibbs Mfg., Berkeley (C, I) 
Compression presses: 10—35 to 300 ton 
Injection machines: 1—4 oz.; 1—12 oz. 
Owners—J. & H. Gibbs 


t*Hughes Development, Belmont (C) 


Compression presses: 1—15 ton; 1—18 ton 


t*Ideal Tool & Plastic Mfg. Co., San 
Diego (I) 

Injection machines: 1—4 oz.; 1—8 oz.; 1—16 oz. 

Pres. & Sales Mgr.—M. Lacko 

Vice Pres. & Pur. Agt.—P. Radosevich 

Secy. & Treas.—E. Lacko 


*Jet Specialty Sales Co., Los Angeles (E, 
I) 


Extrusion machines—10 

Injection machines—3 

Pres.—L. W. Johnson 

Vice Pres.—G. H. Johnson 

Sales Mgr. & Pur. Agt.—M. S. Haywood 


K-Plastix, San Francisco (E) 
Extrusion machines: 1—2” 
Owner: F. T. Kebely 

Secy.—E. Kebely 


t*Kennedy, R. J. Co., San Francisco (C) 
Compression presses: 1—20 ton 


Personnel. see p. 972 


t*Kraloy Plastic Pipe Co., Los Angeles 
(E) 

Pres.—R. C. Raab 

Vice Pres.—R. S. Howard 

Secy. & Treas.—R. Bergen 

Sales Mgr.—C. Fuller 

Pur. Agt.—V. Watson 


t°Los Angeles Molded Products Co., No. 
Hollywood (1) 

Injection machines: 3—8 oz.; 1—12 oz. 

Pres., Sales Mgr. & Pur. Agt.—G. Welborn 

Vice Pres.—F. Brown 

Secy.—B. Stone 

Treas.—M. Behling 


t®°MecDonald Plastics Inc., Lynwood (C, 
T) 

Compression presses: 6—50 to 250 ton 

Transfer presses: 7—50 to 250 ton 

Pres.—L. Reisor 

Vice Pres. & Sales Mgr.—D. McDonald 

Secy. & Treas.—B. McDonald 


t*°Mercury Plastics Inc., Santa Monica 
(C, I) 

Compression presses: 1—150 ton 

Injection machines: 1—8 oz.; 1—12 oz. 

Pres. & Pur. Agt.—W. S. Rhodes 

Vice Pres.—R. Bowles 

Secy.—H. V. Babbitt 

Sales Mgr.—R. Dodge 


®*Modern Plastic Co., Los Angeles (I) 
Injection machines: 6—4 to 12 oz. 
Pres.—G. W. Van Vorst 

Vice Pres.—K. F. Carraher 

Secy. & Gen. Mgr.—M. W. Plum 
Treas.—R. G. Van Vorst 

Pur. Agt.—E. S. Wilson 


Monrovia Plastic Co., Inc., Monrovia (1) 
Injection machines: 1—4 oz.; 2—12 oz. 
Pres.—R. Swanson 

Vice Pres.—A. Melickan 

Secy. & Treas.—W. R. Swanson 


+Mutual Plastic Mold Co., Sout!. Gate (I) 
Injection machines: 2—8 oz.; 1-12 : 
oz. 
Partners—H. H. Lathrum, E. J. Wals! 
Sales Mer.—W. F. Halliburton 
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*New Plastic Corp., Nupla Mfg. Co, Diy 
Los Angeles (1) i 

Injection machines: 2—12 oz.; 1-16 oz,: 1-29 
oz. 

Pres.—J. A. Carmien 

Vice Pres. & Treas.—W. C. Fortier 

Secy.—R. B. Murchison 

Sales Mgr.—J. W. Schmidt 

Pur. Agt.—V. M. Tennyson 


*Olympic Plastics Co., Inc., Los Angeles 
(C, I, T) 

Compression presses: 20—75 to 350 ton 

Injection machines: 8—2 to 16 oz. 

Transfer presses: 3—25 to 350 ton 

Pres.—D. Rome 

Vice Pres. & Sales Mgr.—D. C. Siteman 

Pur. Agt.—S. P. Brooks 


*Pearce Plastic Models, Glendale (J) 
Injection machines: 1—2 oz. 
Pres.—W. W. Pearce 


Peat Mfg. Corp., Norwalk (I) 
Injection machines: 3—8 oz.; 1—12 oz. 
Pres.—R. L. Peat 

Vice Pres.—D. McDonald 

Secy. & Treas.—J. L. McDonald 

Sales Mgr. & Pur. Agt.—C. O. Menig 


°Peerless Plastics, Culver City (C, I, T) 

Compression presses: 1—50 ton; 2—200 ton; 2 
300 ton 

Injection machines: 11 

Transfer presses: 3—100 ton 

Pres.—A. Sugarman 

Vice Pres.—L. A. Loewenthal 

Sales Mgr.—G. Nichols 


®Plas-Tex Corp., The, Los Angeles (I) 
Injection machines: 1—4 oz.; 1—6 oz.; 5—8 oz.; 
1-9 oz.; 1—12 oz.; 2—16 oz.; 1—22 oz.; |! 

24 oz.; 1—32 oz.; 1—48 oz. 
Pres.—S. B. Appleby 
Vice Pres. & Sales Mgr.—J. M. Jayne 
Secy.—J. S. Appleby 
Treas.—F. M. Segreti 
Pur. Agt.—G. R. Arvedson 


®Plastic Age Co., San Fernando (C, T) 
Compression presses: 9—40 to 175 ton 
Transfer presses: 2—100 

Pres.—J. A. Kramer 

Plant Mgr.—R. M. Sebring 

Sales Mgr.—C. H. Fortin 

Pur. Agt.—A. S. Kramer 


*Plastic Process Co., Inc., Los Angeles 
(E) 

Extrusion machines: 6—2%%” to 414” 

Pres.—E. E. Kotkin 

Vice Pres. & Sales Mgr.—H. H. Wenk 

Secy. & Treas.—U. Bernnan 

Pur. Agt.—M. Kotkin 


+*Plastics by Chapman, Berkeley (‘ 
Compression presses: 2 

Pres. & Pur. Agt.—H. B. Chapman, Jr. 
Secy. & Treas.—P, Chapman 

Sales Mgr.—D. Buschman 

Chem. Prod.—N. Leveskis 


Plastics, Inc., Pasadena (I) 

Injection machines: 1—8 oz.; 1—9 oz 

Pres., Sales Mgr. & Pur. Agt.—B. S. D Jr 
Vice Pres.—B. B. Lotz 

Secy. & Treas.—Miss S. Dake 


#*Plastipipe Inc., Los Angeles 
Extrusion machines: 6 
Pres.—E. E. Kotkin 


942 Complete addresses of companies listed appear on pp. 980-1002. 
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Vice & Sales Mgr.—H. H. Wenk 
Pur. -C, Chaffee 


+*Po| Fiber, Inc., Los Angeles (C, CM) 


ion presses: 12 


Com} 

Pres M. Heintz, Sr. 
Exec e Pres.—H. Kveen 
Secy. Treas.—R. Heintz 


Pur. —G. W. Craig 


Randazzo Plastic Co., Los Angeles (1) 
Injection machines: 1—4 oz.; 3-8 oz.; 1-12 oz. 
Partners-M. G. Randazzo, M. G. Randazzo, 


G. Rizzo 
Plant Supt.—A. G. Hartman 


Reinhold Engineering & Plastics Co., 
Norwalk, (C, I, T) 

Compression & Transfer presses: 7—100 ton; 
4-200 ton; 2—225 ton; 2—300 ton; 3—400 
ton; 2—650 ton 

Injection machines: 38—4 oz. 

Pres.—]. P. Gruettner 

Vice Pres. & Pur. Agt.—H. J. Harris 

Secy. & Treas.—J. H. Buckingham 

Sales Mer.—J. B. Williamson 


+°Reinhold-Geiger Plastics, Inc., Los An- 
geles (C, I, T) 

Compression presses: 23-100 ton; 7—200 ton; 
3-300 ton; 1—-1500 ton; 1—4000 ton 

Injection machines: 2-1 oz.; 2—3 oz. 

Transfer presses: 8—100 ton 

Pres.—L. Reinhold 

Vice Pres.—H. Geiger 

Secy. & Treas.—A. Curtis 

Prod. Mgr.—E. A. Wanczuk 


°Remler Co., Ltd., San Francisco (C, I, T) 
Compression presses: 14—21 to 350 ton 
Injection machines: 1—8 oz.; 1-16 oz. 

Transfer presses: 10—55 to 280 ton 

Pres.—R. C. Gray 

Vice Pres.—A. R. Ogilvie 

Secy. & Treas.—G. D. Ormand 

Sales Mer.—H. N. Eierman 

Pur. Agt.—S. E, Mohr 


*Roger Mfg. Co., Oakland (C, I) 

Compression presses: 1—30 ton; 1—50 ton; 1— 
75 ton 

Injection machines: 1—4 oz.; 1—8 oz.; 1-16 oz. 


°*Shamban, W. S. & Co., Culver City (C, 
E, I, T) 

Pres. & Sales Mgr.—W. Shamban 

Vice Pres.—H. A. Traub, F. R. Chaffin 

Pur. Agt.—R. Gray 


*°Sierra Electric Corp., Gardena (C, I, 
T, CM) 

Compression presses: 56-100 to 750 ton 

Injection machines: 4—2 to 12 oz. 

Transfer presses: 36—50 to 500 ton 

Pres.—L. T. Bordner 

Vice Pres.—J. C, Prior 

Secy.—R. R. Turner 

Treas.-C. G. Demetriou 

Sales Mgr.—F, W. Walters 

Pur. Agt.—E. C. Bordner 

Plant Mer.—R. L. Lewis 


Westland Plastics, Inc., Los Angeles (I) 
Injection machines: 1-2 oz.; 1-9 oz.; 83-12 oz. 
Pres.—F. Forsman 

Vice Pres.-R. Forsman 

Secy. & Treas.—J. Forsman 

Sales Mgr.—B, L. Murman 

Pur. Agt.—G. Forsman 


. x Plastics, Inc., Montebello (C, I, 


Comm sion presses: 28—up to 300 ton 
Inject machines: 3—up to 9 oz. 
Tran presses: 8—150 ton 


*¢( 
Ipe 5 own tool room. 


& Indicotes Advertiser. } Unverified listing. 


Pres.—F. Wilcox 

Gen. Supt.—E. Huling 
Secy.—Miss P. Wilcox 
Asst. Treas.—Miss E. Clark 
Sales Mgr.—B. Enos 


tWilliams Mfg. Co., Inc., Anaheim (I) 
Injection machines: 1—8 oz. 

Pres., Sales Mgr. & Pur. Agt.—R. Baker 

Vice Pres.—K. Williams 


*Windham Brothers, Los Angeles (C, I) 
Compression presses: 17—75 to 400 ton 
Injection machines: 1—2 oz.; 1—4 oz.; 6—8 oz. 
Treas.—I. Windman 

Sales Mgr.—M. Windman 

Pur. Agt.—O. Windman 


COLORADO 
Chaney Plastic Molding Co., Denver (I) 


Injection machines: 1—2 oz.; 2—6 oz.; 1—9 oz. 
Pres.—J. E. Chaney 


* Denver Plastics, Inc., Golden (I) 
Injection machines: 1—1 oz.; 1—2% oz.; 1—4 oz. 
Pres.—R. L. Millard 

Asst. Gen. Mgr.—J. W. Martin 

Secy. & Treas.—W. F. Stevens 

Sales Mgr.—M. F. Highfield 


Ingwerson Mfg. Co., Denver (I) 

Injection machines: 1—4 oz.; 1—7 oz.; 1—9 oz. 

Pres. & Sales Mgr.—T. E. Taplin 

Vice Pres., Treas. & Pur. Agt.—M. B. Hecox 

Secy.—F. F. Struby 

Pikes Peak Plastics, Inc., Colorado 
Springs (C, I) 

Compression press: 1—20 ton 

Injection machines: 1—1 oz.; 1—4 oz. 

Pres. & Treas.—E. W. G. Wieselmann 

Vice Pres. & Secy.—Miss F. E. Wieselmann 


*Plasticrafts, Inc., Denver (I) 
Injection machines: 1—1 oz.; 1—5 oz. 
Pres. & Pur. Agt.—T. H. Copper 

Vice Pres. & Sales Mgr.—B. B. Butcher 
Secy. & Treas.—J. N. Hile 


*Reinhardt Plastics Co., Denver (C, I) 
Compression presses: 3—35 to 125 ton 
Injection machines: 4—1 to 4 oz. 

Pres. & Sales Mgr.—H. R. Reinhardt 

Vice Pres.—M. H. Strack 

Secy.—B. Reinhardt 

Treas. & Pur. Agt. F. H. Schmidt 


*Rogers, V. F. Plastic Molding, Denver 
(C, I, T) 

Compression presses: 3—18 ton; 1—50 ton 

Injection machines: 1—1 oz. 

Transfer presses: 1—50 ton 

Owner—V. F. Rogers 


— Plastics Corp., Fort Collins (C, I, 
y 


Compression presses: 3—15 ton; 17-20 ton; 

2—50 ton; 1—85 ton; 1—200 ton 
Injection machines: 1—1 oz.; 1—9 oz. 
Transfer presses: 1—90 ton 


Yorker & Sons, Inc., Denver (C, I) 
Compression presses: 2—120 ton 

Injection machines: 2—2 oz.; 2—8 oz.; 1—12 oz. 
Pres., Sales Mgr. & Pur. Agt.—O. B. Yorker 

Vice Pres.—S. A. Gale 

Secy. & Treas.—N. C. Yorker 


CONNECTICUT 
A. J. & K. Co., Colchester (C) 


Compression presses: 2—75 ton; 2—100 ton; 
1—125 ton 
Owner.—Miss E. Ferne Hoffstot 


Letters indicate type of molding. (See p. 941) 





CUSTOM MOLDERS AND EXTRUDERS 


**Bridgeport Moulded Prouucts, Inc., 
Fairfield (C, 1) 

Compression presses: 66—from 18 to 452 ton 

Injection machines: 3—2 oz.; 3—4 oz.; 2—6 oz.; 
6—8 oz.; 1—9 oz.; 5—12 oz.; 2-16 oz.; 1—28 
oz.; 1-32 oz.; 1—48 oz.; 1—60 oz.; 1—200 
oz. 

Pres. & Sales Mgr.—J. S. Berthold 

Secy.—D. E. Fleming 

Treas.—L. P. Clark, Jr. 

Pur. Agt.—M. A. Tristine 


Bridgeport Plastics & Rubber Co., Bridge- 
port (C, I) 

Compression presses: 7—up to 200 ton 

Injection machines: 1—4 oz,; 1—6 oz. 

Pres. & Pur. Agt.—H. E. Gosselin 


*Butterfield, T. F., Inc., Naugatuck (C, 
my 2 

Compression presses: 40—75 to 100 ton 

Injection machines: 7—2 to 8 oz. 

Transfer presses: 10—75 to 100 ton 

Pres. & Sales Mgr.—C. E. Butterfield, Il 

Vice Pres. & Treas.—T. F. Butterfield 

Secy.—C. E. Butterfield, I 

Pur. Agt.—J. F. McGroary 


Castle Plastics, Inc., Brookfield (C) 
Compression presses:1—75 ton; 1—150 ton 
Pres.—R. Teno 

Vice Pres.—C. V. Flynn 

Secy. & Treas.—A. E. Anderson 


*Colt’s Mfg. Co., Hartford (C, I, T) 
Compression presses: 200—15 to 200 ton 
Injection machines: 10—6 to 12 oz. 
Transfer presses: 12—200 ton 

Pres.—B. F. Conner 

Vice Pres. & Sales Mgr.—C. W. Bentley 
Secy.—D. W. Hayward 

Sales Mgr.--J. W. Perry 


**Connecticut Plastic Products Co., Inc., 
Waterbury (I) 

Injection machines: 4—2 oz.; 2—4 oz.; 3-8 
oz.; 1-12 oz.; 1—16 oz. 

Pres.—M. J. Kelly 

Vice Pres. & Sales Mgr.—H. F. Reichenbach 

Secy.—C. Sullivan 

Treas. & Pur. Agt.—M. F. Sullivan 


+Cryton Precision Products, Div. Colum- 
bia Records Inc., Bridgeport (C, E, I) 

Compression presses: 200—100 ton; 10—150 ton 

Extrusion machines: 2—3'4” 

Injection machines: 7—6 oz.; 8-12 oz.; 8—16 
oz. 

Pres.—J. B. Conkling : 

Vice Pres. & Gen. Mgr.—J. H. Hunter 

Treas.—W. Wilkins 

Pur. Agt.—C. D. Werwin 


+*Danielson Mfg. Co., Danielson (E, I) 
Extrusion machines: 1—2%4”"; 1—3%” 
Injection machines: 3—4 oz.; 4—12 oz. 
Pres.—J. E. Holt 

Vice Pres.—W. McKinlay 

Sales Mgr.—W. H. Chadbourne | 


+*Extrusion, Inc., Springdale (E) 
Extrusion machines: 1—1”; 4—2” 

Pres., Secy. & Sales Mgr.—J. Granbery 
Pur. Agt.—J. Battinelli 


+Fairfield Plastic Inc., Fairfield (J) 
Injection machines: 2—4 oz.; 3—9 oz. 
Pres.—R. J. Cochran 

Secy.—A. Lowe 

Treas.-A. Loeser 


*Jessall Plastics, Inc., Kensington (E) 

Extrusion machines: 2—2”; 5—2%"; 1—3% ; 
1—4%” 

Pres. & Treas.—R. S. Jesionowski 

Vice Pres.—L. E. Smith 

Secy. & Pur. Agt.—J. C. Jesionowski 
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CUSTOM MOLDERS AND EXTRUDERS 


** Lincoln Plastics Corp., So. Norwalk (I) 

Injection machines: 4—12 oz.; 8—12 oz.; 3—20 
oz.; 6—32 oz.; 1—48 oz. 

Pres.—C. J. Luster 

Vice Pres.—H. A. Hachmeister 

Vice Pres., Treas. & Sales Mgr.—R. G. Brown 

Secy.—F. C. Leyshon 

Pur. Agt.—E. Tennant 


*Monaplastics Inc., Georgetown (I) 
Injection machines: 2 to 16 oz. 

Pres. & Treas.—W. C. Monahan 

Vice Pres.—F. E. Monahan, S. W. Monahan 
Sales Mer.—F. E. Monahan 

Pur. Agt.—H. H. Sayers 


*Oris Mfg. Co., Inc., Thomaston (C) 
Compression presses: 1—27 ton; 4—78 ton 
Pres., Treas., Sales Mgr. & Pur. Agt.—J. L. Oris 
Vice Pres.—A. C. Oris 

Secy.—M. M. Oris 


Plastene Corp., Norwich (1) 

Injection machines: 1—12 oz.; 4—16 oz.; 1—32 
oz.; 1—48 oz.; 1—80 oz. 

Mer.—J. E. Ebenholtz 


*°Plastic Molding Corp., Sandy Hook 
(C, I, T, CM) 

Compression presses: 75—20 to 350 ton 

Injection machines: 1—6 oz.; 2—12 oz. 

Transfer presses: 25—20 to 300 ton 

Pres. & Treas.—J. W. Anderson 

Vice Pres.—K. B. Smith 

Secy.—G. M. Stuart 

Sales Mgr.—D. B. Dyson 

Pur. Agt.—W. A. Lank 


- 


Plastic Products, Inc., So. Norwalk (C, I, 
T) 

Compression presses: 50—20 to 500 ton 

Injection machines: 6—2 to 26 oz. 

Transfer presses: up to 500 ton 

Pres.—M. B. Hemming 

Vice Pres.—A. J. Lilliedahl 

Secy. & Ass’t Treas.—R. Issak 

Treas. & Sales Mgr.—E. Hemming 


** Plax Corp., W. Hartford (E, I) 
Extrusion machines: up to 444” 
Injection machines: up to 12 oz. 
Pres.—S. F. Wollmar 

Vice Pres.—J. G. King 

Secy.—J. R. Hobson 

Treas.—A. W. Lansburg 

Pur. Agt.—W. M. Brash 


Stelray Products, Inc., sub. Derby-Shelton 
Silver Co., Shelton (I) 

Injection machines: 2—8 oz. 

Pres. & Sales Mger.—R. A. Luben 

Vice Pres.—R. Wannagot 

Secy.—K. O. Conway 


Teal Molding Co., Inc., New Haven (C, 
> 

Compression presses: 11-15 to 150 ton 

Injection machines: 4—6 to 12 oz. 

Transfer presses: 4—50 ton 

Pres. & Sales Mgr.—L. W. Cole 

Vice Pres.—E. V. Dowman 

Pur. Agt.—A. L. Neveu 


°U. §S. Plastic Molding Corp., Walling- 
ford (C, I, T) 

Compression presses: 25—30 to 250 ton 

Injection machines: 5—9 to 32 oz. 

Transfer presses: 8 

Pres. & Sales Mgr.—G. S. Scott 

Vice Pres.—R. Holmes 

Secy.—M. W. Scott 

Treas.—L. C. McCune 

Pur. Agt.—T. F. Wrinn 


* Operates own tool room. 


% Indicates Advertiser. + Unverified listing. 


Vogel Mfg. Co., The, Bridgeport (I) 
Injection machines: 8—2 to 20 oz. 

Pres. & Sales Mgr.—K. M. Vogel 

Vice Pres. & Pur. Agt.—R. Vogel 
Secy.—A. S. Vogel 

Treas.—M. Schwartz 

Gen. Supt.—S. Graae 


*° Waterbury Companies, Inc., Water- 
bury (C, I, T) 

Compression presses: 10—35 ton; 15—60 ton; 
4—120 ton; 17—170 ton; 5—300 ton; 1-700 
ton; 10—up to 50 ton automatics 

Injection machines: 2—4 oz.; 2—6 oz.; 9—8 oz.; 
2—12 oz.; 1-22 oz.; 1-32 oz.; 6—up to 4 
0z, automatics 

Transfer presses: 17—170 ton; 2—240 ton; 
2—300 ton 

Pres. & Treas.—H. W. Baer 

Vice Pres.—W. F. Reibold 

Secy.—A. Bryan 

Sales Mgr.—G. A. Walker 

Pur. Agt.—F. A. Johnson 


*° Watertown Mfg. Co., The, Watertown 
(C, 1) 

Compression presses: 50 to 450 ton 

Injection machines: 4 to 64 oz. 

Pres.—J. R. Neill 

Vice Pres. & Sales Mgr.—G. G. Welch 

Secy.—H. J. Weisman 

Treas.—C. M. Siemon 

Pur. Agt.—C. M. Siemon III 


FLORIDA 
tFaulkner Laboratories, Tampa (I) 


*Industrial Vinyls, Inc., Miami (E) 
Extrusion machines: 2—3%%” 

Pres.—G. W. Cornell 

Vice Pres.—J. F. Jones 

Secy. & Treas.—W. E. Cornell, Jr. 


*° Varney Scale Models, Plastics Dept., 
Coral Gables (I) 


Injection machines: 1—2 oz.; 1—4 oz.; 2—6 oz. 


ILLINOIS 
*A & O Plastics Co., Downers Grove (1) 


Injection machines: 3—6 oz. 
Pres.—A. D. Nease 

Vice Pres., Treas. & Secy.—O. Nease 
Sales Mgr. & Pur. Agt.—A. Nease 


*Advance Molded Plastics Corp., Chi- 
cago (C, T) 

Compression presses: 4—up to 300 ton 

Transfer presses: 4—up to 200 ton 

Pres. & Sales Mgr.—R. S. Amrine 

Vice. Pres. & Treas.—G. Mottl 

Secy.—G. Kandlik 


“o Phenolic Corp., Chicago (C, 

> 

Compression presses: 4—20 ton; 8—40 ton; 
36—60 ton; 1—200 ton 

Extrusion machines: 19 

Injection machines: 3—2 oz.; 3—4 oz.; 4—9 oz.; 
1-30 oz. 

Pres.—Arthur J. Schmitt 

Vice Pres. & Secy.—Carl V. Wisner, Jr. 

Vice Pres. & Dir. of Eng.—Richard M. Purinton 

Vice Pres. & Dir. of Sales—William H. Rous 

Treas.—Albert Dushek 


tAmerican Plastic Corp., Chicago (C, I) 

Compresion presses: 1—75 ton; 1—88 ton; 
8—150 ton; 2—350 ton 

Injection machines: 3—8 oz.; 2—9 oz.; 1-16 oz. 

Pres.—D. Segal 





+*Anesite Co., Chicago (E) 
Extrusion machine: 5—single screw 
screw 


1—duuble 


+» Aurora 


ts pene Plastic Molding, Inc 


Injection machines: 2—4 oz.; 8-8 o,. a 
1-12 oz.; 1-16 oz. 


tArens Controls, Inc., Evanston (J) 
Injection machines: 2—6 oz. 


**° Artag Plastics Corp., Chicago (1) 
Injection machine: 7—8 oz.; 2-16 oz. 
Pres. & Treas.—A. Weis 

Vice Pres.—L. T. Kinder 

Secy.—J. Culbertson 

Sales Mgr.—E. R. Borke 


°Barber-Colman Co., Rockford (C) 
Compression presses: 60—15 to 165 ton 
Sales Mgr.—R. G. Ghent 

Pur. Agt.—D. R. Farquhar 


tBeewar Mfg. Corp., Addison (I, T) 
Injection machines: 4 

Transfer press: 1 

Pres.—R. A. Becwar 


*Blackhawk Molding Co., Chicago (1) 

Injection machines: 1—4 oz.; 3—9 oz, 

Pres., Treas., Sales Mgr. & Pur. Agt.—W. fF. 
Hidding 

Vice Pres. & Secy.—J. W. Hidding 


*Brinks Plastics, Chicago (I) 
Injection machines: 1—8 oz.; 1—12 oz. 
Pres.—K. Affolter 

Vice Pres.—L. Ferguson 

Secy. & Pur. Agt.—R. M. Ferguson 
Sales Mgr.—H. Kattenbach 


*Cameron Inc., Chicago (I) 

Injection machines: 1—8 oz.; 1—10 oz.; 1-12 
oz.; 1-16 oz. 

Pres.—L. C, Dunn 

Vice Pres.—R. O. Nelson 

Treas.—F. Laidley 


*°Central Die Casting & Mfg. Co., Inc., 
Chicago (I) 


Injection machines: 2—4 oz.; 2—6 oz.; 5-8 oz.; 


Pres. & Treas.—L. J. Sebek 
Secy.—K. Sebek 

Supt.—P. Young 

Pur. Agt.—J. Mara 


*°*Chicago Die Mold, Div. of U. S. Rub- 
ber Co., Chicago (C, E, T) 

Compression presses: 20—70 to 350 ton 

Extrusion machines: 3 

Transfer presses: 24—70 to 350 ton 

Megr.—E. A. Petersen 

Control Off.—J. P. Hourihan 

Sales Mgrs.—C. C. Henry; B, W. Bender 

Pur. Agt.—B. Matthews 


**Chicago Molded Products Corp., Chi- 
cago (C, I, T) 

Compression presses: 110—15 to 1500 ton 

Injection machines: 20—4 to 64 oz. 

Transfer presses: 835—75 to 520 ton 

Chairman of Bd.—E. F. Bachner 

Pres. & Treas.—M. F. Bachner 

Vice Pres. & Secy.—L. H. Bachner 

Exec. Vice Pres. & Gen. Mgr.—J. J. Bachnet 

Vice Pres. & Sales Mgr.—J. E. Johnston 

Vice Pres.—Dev. & Res.—E. F. Bachver, Jr. 

Vice Pres. & Prod. Mgr.—L. W,. Anderson 

Pur. Agt.—F. F. Klingenmeier 


+Chicago Wood & Plastic Products, Chi- 
cago (C, I, CM) 

Compression presses: 2 . 

Injection machines: 1—8 oz.; 1-16 0: 1-64 
oz. 


944 Complete addresses of companies listed appear on pp. 980-1002. 
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+Commercial Plastics Co., Chicago (E) 
Extrusion machines: 1-1%”; 1-2%”; 1-—3%” 
Pres.—A. Scharl 

Vice Pres. & Sales Mgr.—R. J. Mott 

Secy. & Treas.—M. C. Kennedy 


Continental Can Co., Millsplastic Div., 
Chicago (E, I) 

Extrusion machines: 8 

Injection machines: 20 

Pres.-H. A. Eggress 

Vice Pres.—J. G. Murray 

Secy. & Treas.—L. R. Dodson 

Sales Mer.—J. C. Jennings 

Plant Mer.—G. C. Heldrich 


°Continental Plastics Corp., Chicago (I) 
Injection machines: 7—4 to 24 oz. 

Pres. & Sales Mgr.—R. W. Linehan 

Vice Pres.—R. J. Linehan 

Secy.-E. Gutzmann 

Treas.—J. D. Linehan 

Pur. Agt.-W. Boysen 


iCrane Packing Co., Chicago (C, E, CM) 
Compression presses: 19 

Extrusion machines: 4 

Pres.—K. V. Rohlen 

Vice Pres.—C. E. Schmitz 

Secy. & Treas.—C,. N. Chandler 

Sales Mer.—S. Hawxhurst 

Pur. Agt.—R. C. Peterson 


*Creative Plastics Eng. Co., Chicago (I) 
Injection machines: 5—1 to 2 oz. 

Pres, & Treas.—H. Freeman 

Secy.—H. Freeman 


°Cruver Mfg. Co., Chicago (I) 
Injection machines: 11—8 to 60 oz. 
Pres. & Treas.—C. L. Cruver, Sr. 

Vice Pres.—C. L. Cruver, Jr. 

Secy.—G. C. Clark 

Pur. Agt. & Ass’t Sales Mgr.—J. S. Clark 


“oe Harry Molding Co., Chicago 

(C. 7 

Compression presses: 7—50 ton; 1—75 ton; 6— 
110 ton; 2-130 ton; 1—150 ton; 12—160 
ton & up 

Transfer presses: 2-110 ton; 2—130 ton; 1— 
150 ton; 6-160 ton & up 

Pres.-H. Davies 

Vice Pres. & Treas.—J. F. Davies 

Secy.—M. M. Davies 

Sales Mgr.—I. J. Zimmerman 

Pur. Agt.—I, Haugen 


“Dielectric Materials Co., Chicago (E) 
Extrusion machines: 6—1% to 3%” 
Pres, & Treas.—H. D. Isenberg 
Vice Pres., Sales Mgr. & Pur. Agt.— 
0. C. Menzer 
Secy.—A. A, Isenberg 


Eclipse Mfg. Co., Lake Zurich (C, I) 
Compression presses: 7-50 to 500 ton 
Injection machines: 9 to 24 oz. 

Pres., Treas. & Pur. Agt.—J. L. Rackow 

Vice Pres., Secy. & Sales Mgr.—C. Buckman 


*°Federal Tool Corp., Chicago (E, 1) 
Extrusion machines: 1-14"; 1-3%”; 1-4"; 

1-41 ; 
Injection machines: 20—from 4 to 48 oz. 
Pres.—R. Bernhardt 


Vice Pres. Sales—R. A, Winter 


— Pres. Mfg.—R. J. Olson 
rice Pres. Eng.—J. E, Press 

Ser y.—J. L. Colmar 

Treas, & Pur, Agt.—F. J. Sanders 


eRe 

Felsenthal, G, & Sons, Inc., Chicago (I) 
jection machines: 2—4 oz.; 4—8 oz.; 4-12 
__ 0%; <~22 0z.; 2-24 oz. 1-60 oz. 

* Opera 


® Indic 


wn tool room. 


Advertiser. } Unverified listing. 


Pres. & Treas.—I. G. Felsenthal 

Exec. Vice Pres. & Secy.—B. W. Rau 
Vice Pzes.—N. C. Ratner, J. H. Moses 
Pur. Agt.—B. Fredericksen 


= Andrew Assoc., Chicago (C, E, 
> 

Compression presses: 2—100 ton 
Extrusion machines: 5 

Injection machines: 1—8 oz.; 2—16 oz. 
Transfer presses: 2—100 ton 

Pres.—A. J. Fischer 

Vice. Pres.—L. Heyden 

Secy.—A. L. Larsen 

Sales Mgr.—A. Fischer 

Pur. Agt.—L. Heyden 


*Fishman Plastics Co., Inc., Chicago (E) 
Extrusion machines: 1—414” 

Pres., Treas. & Sales Mgr.—L. Fishman 

Vice Pres.—J. Gotleib 

Secy.—M. Fishman 

Pur. Agt.—I. Fishman 


°F, a Plastics Inc., Blue Island (C, I, 


Compression presses: 88—10 to 100 ton 
Injection machines: 9—1 to 12 oz. 
Transfer presses: 4—50 ton 

Pres. & Treas.—A. E. Neely 

Vice Pres. & Secy.—L. C. Miller 

*°General American Transportation 
Corp., Chicago (C, I) 

Compression presses: 1-100 ton; 11—350 ton; 
4—500 ton; 2—1000 ton; 1—1200 ton; 1— 
1400 ton; 3—2000 ton 

Injection machines: 1—2 oz.; 3—8 oz.; 10—22 
oz.; 3—32 oz.; 6—48 oz.; 1—60 oz.; 5-200 
oz.; 4—300 oz. 


Personnel: see p. 973 
**General Die Mold Co., Chicago (C, I, 
T) 


Compression presses: 10—3C0 to 450 ton 

Injection machines: 1—9 oz.; 1—24 oz.; 1—32 
oz.; 1—60 oz. 

Transfer presses: 4—150 ton; 1—450 ton 

Pres. & Treas.—R. Nagy 

Vice Pres.—L. J. Smith 

Secy. & Pur. Agt.—E. A. Berecz 

Sales Mgr.—S. T. Edlis 


+*°General Molded Products, Inc., Des 
Plaines (C) 

Compression presses: 24—50 to 1000 ton 

Pres. & Treas.—N. Anderson 

Vice Pres.—C. J. Sanders, H. Hansen 

Secy.—C. J. Sanders 

Sales Mgr.—D. E. Goll 

Pur. Agt.—H. Matheson 


Ger-Ell Mfg. Co., Chicago (I) 
Injection machines: 7—8 to 200 oz. 
Pres.—G. R. Spinner 

Vice Pres.—P. V. Spinner 

Sales Megr.—J. W. French 

Pur. Agt.—G. Kranig 


Gits Molding Corp., Chicago (1) 
Injection machines: 3l—up to 32 oz. 
Pres.—J. P. Gits 

Secy. & Treas.—J. A. Gits 

Pur, Agt.—J. A. Gits, Jr. 


' Imperial Corp., Rockford (C, I, 


Compression presses: 10 
Injection machines: 4 

Transfer presses: 5 

Pres. & Sales Mgr.—E. L. Anderson 
Vice Pres.—R. M. Alden 
Secy.—E. I. Ackerman 

Treas.—W. G. Ippen 

Pur. Agt.—E. Ahner 


+*Grigoleit Co., The, Decatur (C, I, T) 
Compression presses: 90—30 to 600 ton 


CUSTOM MOLDERS AND EXTRUDERS 


Injection machines: 4—4 to 12 oz. 
Transfer presses: 15-100 to 300 ton 
Pres. & Treas.—J. L. Howie, Jr. 

Gen. Mgr.—R. K. Howie 

Secy.—M. Crane 

Sales Mgr.—C. A. Goltermann 

Pur. Agt.—I. P. Ellis 


*Halogen Insulator & Seal Corp., Frank- 
lin Park (C, E, CM) 

Compression presses: 6—6 to 75 ton 

Extrusion machines: 4 

Pres. & Sales Mgr.—H. L. Asp 

Vice Pres.—J. W. Roffe 

Secy.—D. S. Frey 

Treas.—A. Catalano 

Pur. Agt.—B. R. Huff 


*Hauser Products, Inc., Chicago (C, I) 

Compression press: 1—200 ton 

Injection machines: 5—8 oz.; 2—12 oz.; 1-24 
oz. 

Pres. & Treas.—A. K. Hauser 

Secy.—E. J. Metzdorf 

Foreman Tool Rm.—W. Franz 


*Holland, M. Co., Chicago (E) 
Extrusion machines: 1—2%”; 1—-3%”"; 1—4%” 


**Imperial Molded Products Corp., Chi- 
cago (C, I, T) 

Compression presses: 25—50 to 350 ton 

Injection machines: 1—2 oz.; 1—4 oz. 

Transfer presses: 5—10 to 300 ton 

Pres. & Treas.—L. H. Amrine 

Vice Pres.—D. W. Lewis 

Secy.—M. L. Amrine 

Sales Mgr.—J. Ryan 

Pur. Agt.—S. Kolodziej 


**Industrial Molded Products Co., Inc., 
Chicago (C, T) 

Compression presses: 20—88 to 350 ton 

Transfer presses: 5—88 to 350 ton 

Pres. & Sales Mgr.—C. E. Benson 

Vice Pres., Treas. & Pur, Agt.—P. C. Barsanti 

Secy.—J. P. Roche 


*Jordan Mfg. Co., Des Plaines (E) 
Extrusion machines: 4 
Owner—W. E. Jordan 


Kaye, Chris Plastics Mfg. Co., Madison 
(E, 1) 

Extrusion machines: 1—1%” 

Injection machines: 5—4 to 16 oz. 

Pres.—C. D. Kacalieff 

Secy. & Treas.—N. Kacalieff 


**Keolyn Plastics, Inc., Chicago (I) 

Injection machines: 1—2 o0z.; 1—4 oz.; 1-6 oz.; 
1-9 oz.; 1—16 oz. 

Pres., Treas. & Pur. Agt.—W. D. McKay 

Vice Pres. & Sales Mgr.—J. E. Glatt 

Secy.—E. R. McKay 


®Keystone Plastic Eng. Co., Chicago (C) 
Compression presses: 7—30 to 100 ton 

Pres., Sales Mgr. & Pur. Agt.—F. M. Schukraft 
Vice Pres.—B. Schukraft 

Secy. & Treas.—R. Schukraft 


*°Lind Plastic Products Inc., Lincoln- 
wood (E, I) 

Extrusion machines: 1—4” 

Injection machines: 8—8 oz. 

Pres. & Treas.—C. J. Lind 

Vice Pres. & Sales Mgr.—T. N. Lind, Jr. 

Secy.—C. R. Holton 


®*Mack, John & Son Moulded Products, 
Inc., Chicago (C, I, T) 

Compression presses: up to 150 ton 

Injection machines: 1—8 oz.; 1-12 oz.; 1—16 
oz. 


Letters indicate type of molding. (See p. 941) 945 
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Transfer presses: up to 150 ton 

Pres. & Sales Mgr.—J. L. Mack, Sr. 
Vice Pres. & Pur. Agt.—J. L. Mack, Jr. 
Secy.—A. Mack 

Treas.—O. Mack 


®*Makray Mfg. Co., Chicago (I) 

Injection machines: 1—4 oz.; 2—8 oz.; 3—9 oz.; 
10—16 oz.; 2—32 oz.; 2—60 oz. 

Pres. & Treas.—P. Makray 

Secy.—M. Kuen 

Sales Mgr.—A. MacLachlin 

Chief. Engr.—W. Jordt 

Prod. Mgr.—R. Mooy 


*°Mallory, P. R. Plastics, Inc., Chicago 
&, £, 27 

Compression presses: 2—400 ton; 1—600 ton 

Injection machines: 1—4 oz.; 2—8 oz.; 2—12 oz.; 
1—16 oz. 

Transfer presses: 1—75 ton; 4—110 ton; 3—200 
ton 7—250 ton; 2—315 ton; 1—400 ton; 
2—450 ton 

Pres. & Treas.—A. R. Taggart 

Vice Pres.—Mfg., F. J. Krone 

Vice Pres.—Prod., L. M. Summers 

Pur. Agt.—J. P. Huard, Jr. 

Sales Mgr.—R. M. Burns 


*° Master Molded Products Corp., Skokie 
(I) 

Injection machines: 1—12 oz.; 2—16 oz. 

Pres. & Pur. Agt.—M. Weinhart 

Vice Pres. & Sales Mgr.—T. Reagan 

Secy.—E. O. Schiewe 

Treas.—D. Koch 


°Mayfair Molded Products Corp., Chi- 
cago (C, I) 

Compression presses: 30—up to 250 ton 

Transfer presses: 2—100 ton 

Pres. & Treas.—L. J. Evans 

Vice Pres.—R. Theis, G. T. Adams 


*°Midwest Molding & Mfg Co., Wau- 
kegan (C, I) 

Compression presses: 20—80 to 350 tons 

Injection machines: 1—4 oz.; 3—8 oz.; 2—12 oz. 

Pres.—E. R. O’Connor 

Vice Pres. & Secy.—T. E. Richards 

Vice Pres. & Treas.—R. C. Bauspies 


*° Midwest Plastic Products Co., Chicago 
Heights (E) 

Extrusion machines: 2—2%”"; 1—3%"; 1—4%” 

Pres. & Sales Mgr.—C. C. Whitacre 

Vice Pres. & Treas.—E. E. Eckenbeck 

Secy.—R. H. Whitacre 


*°Molded Products, Div. of Admiral 
Corp., West Chicago (C, T) 

Compression presses: 2—50 ton; 1—75_ ton; 
3-100 ton; 2—150 ton; 2—200 ton; 1—250 
ton; 5—400 ton; 3—600 ton; 2—750 ton; 
1—1000 ton; 1—1200 ton; 1—2000 ton; 
2—2500 ton; 1—3000 ton 

Transfer presses: 1—30 ton; 1—114 ton 

Pres.—R. Siragusa 

Vice Pres.—J. Huarisa 

Secy.—L. C. Park 

Treas.—G. Driscoll 

Gen. Sales Mgr.—P. J. Deluhery 

Pur. Agt.—J. Gehrig 

Works Mer.—B. Grossnickle 


+Molex Products Co., Brookfield (C, I, T) 
Compression presses: 11—50 to 250 ton 
Injection machines: 1—16 oz. 

Transfer presses: 1—100 tor. 1—250 ton 

Pres. & Sales Mgr.—J. H. Krenbiel 

Vice Pres.—E. P. Krehbiel 

Pur. Agt.—E. Williamson 


* Operates own tool room. 


®& Indicates Advertiser. + Unverified listing. 





National Lock Co., Rockford (C, I, T) 

Compression presses: 3—50 ton; 1—75 ton; 19— 
250 ton; 1—750 ton 

Injection machines: 1—2 oz.; 6—8 oz.; 1—22 oz. 

Transfer presses: 3 

Pres.—A. J. Stranquist 

Vice Pres.—M. A. Sommer 

Vice Pres. Plastics Div.—W. A. Weymouth 

Sales Mgr.—A. H. Charles 

Pur. Agt.—C. M. Oberling 


+*Nu-Dell Plastics Corp. Chicago (1) 
Injection machines: 10—8 to 

Pres.—A. A. Nu 

Vice Pres., Secy. & Treas.—M. R. Sangerman 
Sales Mgr.—A. Aull 

Pur. Agt.—A. Carrochio 


Peoria Plastic Co., E. Peoria (I) 

Injection machines: 2—8 oz.; 1—16 oz.; 2—48 
OZ. 

Pres.—R. W. Wendland 

Vice Pres. & Sales Mgr.—W. M. Chinuge 

Secy. & Treas.—R. J. Fraser 

Pur. Agt.—J. P. White 


*Perfex Plastics, Inc., Chicago (E, I) 
Extrusion machines: 2—2%”"; 1—3%” 

Injection machines: 1—2 oz.; 1—8 oz.; 1—9 oz. 
Pres.—B. B. Manister 

Secy. & Treas.—S. S. Eliot 

Sales Mgr.—E. Wilson 

Pur, Agt.—S. Ehrenberg 


*° Plastic Molded Products Co., Chicago 
1) 


Injection machines: 3—8 oz.; 2—10 oz.; 1-12 
oz.; 1—32 oz.; 1—40 oz. 

Pres., Treas. & Pur. Agt.—H. W. Brandt 

Vice Pres.—A. Landauer 

Sales Megr.—C. Trabor 


Plastic Service Inc., Chicago (E) 
Extrusion machines: 1—2%”"; 1—3%4”; 1—4%” 


*° Plasticrafters, Inc., Chicago (C, I, T) 

Compression presses: 1—175 ton; 6—250 ton; 
1—650 ton 

Injection machines: 4—8 oz.; 1-16 oz. 

Transfer presses: 1—175 ton; 1—250 ton 

Pres. & Treas.—J. A. Boyajian 

Vice Pres.—R. Deane 

Secy.—Miss E. Boyajian 


*Polygon Products Co., Chicago (I) 

Injection machines: 1—2 oz.; 1—4 oz.; 1—6 oz.; 
1—8 oz. 

Partners—A. Rosenberg, W. Argus, B. Edelstein 


+*Polymold Plastics Inc., Chicago (I) 
Injection machines: 5—8 oz.; 2—12 oz. 

Pres. & Sales Mgr.—B. Polikoff 

Vice Pres. & Pur. Agt.—J. C. Porcelli 
Secy.—F. Balter 

Treas.—M. A. Polikoff 


+Pyramid Plastics, Inc., Chicago (E) 


Extrusion machines: 3—2 2 2% 
Pres.—J. A. Palmer 
Sales Mgr.—C. V. Van Cleave 


t*Republic Molding Corp., Chicago (C, 
I) 

Compression presses: 6—75 to 500 ton 

Injection machines: 20—4 to 60 oz. 

Pres.—B. W. Coltman 

Vice Pres. & Gen. Mgr.—B. W. Coltman, Jr. 

Secy.—M. Mlcoch 

Treas.—C. J. Lord 

Sales Mgr.—C. N. Linscott 


*Resinoid Eng. Corp., Skokie (C) 


** Richardson Co., The, Melrose Park (C, 
I 


T) 
Vice Pres. & Dir. of Plastics—R. W. Jorgensen 
Pur. Agt.—B. L. Allen 


**Rogan Brothers, Skokie (C) 

Compression presses: 4—15 ton; 4- 
100 ton; 4—200 ton 

Partners—J. J. Rogan, E. Rogan 


) ton; 2. 


*Rohden Mfg. Co., Chicago (J) 
Injection machines: 9 

Pres.—L. M. Rohden 

Sales Mgr.—R. L. Hobson 

Pur. Agt.—R. Brion 


Ko — Plastics, Inc., St. Charles (C, 1, 


Compression presses: 12—40 to 350 ton 
Injection machines: 4—4 to 20 oz. 
Transfer presses: 8—40 to 250 ton 
Pres.—R. E. Peterson 

Secy.—O. E. Ratkay 

Treas.—M. A. Peterson 

Sales Mgr.—A. Czarnecki 

Pur. Agt.—G. E. Hart 


°SKW Mfg. Co., Chicago (1) 
Injection machines: 3 to 16 oz. 
Secy.—H. E. Walters 


*Santay Corp., Chicago (I) 
Injection machines: 22—3 to 60 oz. 
Pres.—D. Szantav 

Vice Pres.—V. Szantay 

Vice Pres. & Sales Mgr.—E. R. Keown 
Vice Pres. & Prod. Mgr.—J. E. Wood 
Compt.—R. Parkhurst 

Pur. Agt.—T. P. Kennedy 


*°Service Plastics, Inc., Chicago (I) 

Injection machines: 2—8 oz.; 1—12 oz.; 1-20 
oz.; 2—32 oz,; 1—48 oz.; 1—60 oz. 

Pres. & Sales Mgr.—M. Meltzer 

Vice Pres., Secy. & Treas.—C. Karels 


*Sinko Mfg. & Tool Co., Chicago (I) 

Injection machines: 2—4 oz.; 6—8 oz.; 1-12 
oz.; 1—20 oz.; 1—32 oz.; 1—60 oz. 

Pres.—J. Sinko 

Vice Pres.—J. High 

Secy. & Treas.—H. O. Nielsen 

Sales Mgr.—E. Mrugacz 

Pur. Agt.—H. Miller 


*Stimsonite Plant, ESNA, Chicago (I) 

Injection machines: 2—4 oz.; 5—9 oz.; 5-16 
0z.; 2—32 oz. 

Mer.—H. A. Doolittle 

Chief Engr.—S. A. Heenan 

Sales Megr.—R. I. Nagel 


*° Superior Plastics, Inc., Chicago (E, |) 

Extrusion machines: 3—2%”; 2—3%” 

Injection machines: 1—2 oz.; 9-8 oz.; 2-16 
z.; 2—20 oz.; 1—24 oz.; 1—48 oz. 

Pres. & Gen. Mgr.—H. Scheer 

Vice Pres.—L. Levine 

Secy. & Sales Mgr.—R. S. Bezark 

Treas.—H. Levine 

Pur. Agt.—E. Pignataro 


+Thoresen, Wm. Co., Chicago (/) 
Injection machines: 2—8 oz. 

Pres.—E. H. Thoresen 

Vice Pres. & Treas.—L. A. Rowe 
Secy.—V. Petersen 

Sales Mgr.—G. Lietzow 

Pur. Agt.—L. Houdek 


*°Trans-Matic Plastics Co., Chicago (C, 
a 

Compression presses: 14—75 to 200 ton 

Injection machines: 4—4 to 6 oz. 

Transfer presses: 12—75 to 200 ton 

Pres.—S. J. Handzel 

Secy.—H. H. Wielgus 


Twentieth Century Plastics Co., Chicag® 


(1) 
Injection machines: 1—2 oz.; 1—4 « 2-5 02:5 
1—16 oz. 


946 Complete addresses of companies listed appear on pp. 980-1002. 
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#°Unii d States Rubber Co., Chicago (C, 
am n presses: 20—70 to 350 ton 

Extrus iachines: 6—1%%4" to 6” 

Injecti rachines: 20-4 to 48 oz. 

Transfer presses: 20—70 to 850 ton 

Sales B. W. Bender 

Pur. Agt.—-B. Mathews 


*Van Norman Molding Co., Chicago (C, 

cutie ion presses: 4—15 ton; 2—30 ton; 5— 
50 ton: 7-100 ton; 1-125 ton; 1-200 ton 
Transfer presses: 1-100 ton; 1—200 ton 

Pres. & Gen. Megr.—G. E. Andre 

Pur. Agt. & Supt.—R. P. Harrison 


*°Victory Mfg. Co., Chicago (1) 

Iniection machines: 2-4 oz.; 2—8 oz.; 4—9 o7.; 
2-12 oz.; 4—16 oz.; 8-32 oz.; 2—60 oz. 

Pres. & Treas.—E, Singer 

Vice Pres. & Secy.—H. Singer 

Gen. Mer.-E. F. Abbott 

Pur. Agt.-C. Dorband 


t°Werner Mfg. Co., Lyons (C, I, T) 
Whitso, Inc., Schiller Park (C, T) 


Compression presses: 3-88 ton; 2—150 ton 
Transfer presses: 9—88 ton; 6-150 ton 
Pres. & Treas. J. B. Whitted 

Vice Pres. & Secy.—J. B. Whitted, Jr. 

Sales Mer. J. Ww. Shannon 


*°Zollinger, Albert, Inc., Downers Grove 
C. 4 2 

Compression presses: 6-15 to 200 ton 

Injection machines: 1—6 oz. 

Transfer presses: 8—50 to 200 ton 

Pres.—A. Zollinger 

Vice Pres. & Pur. Agt.—R. Zollinger 


Secv., Treas. & Sales Mgr.—N. Zollinger 


INDIANA 
°4 G P Corp., Peru (I) 


Injection machines: 1--2 oz.; 1—3 oz.; 1—6 oz.; 
3-8 o7.; 1-16 oz. 

Pres. & Sales Mgr.—G. L. Lawrence 

Vice Pres.—C. L. Hall 

Secy. & Treas.—N. M. Lawrence 

P Agt.—G. M. Ellars 


*°Amos Molded Plastics, Edinburgh (1) 
Injection machines: 17—4 to 300 oz. 

Pres.—R. Amos 

Exec. Vice Pres.~D. Amos 

Vice Pres.—J. C. Kazimier 

Secy.—H. L. Conover 

Treas.—A. Pfaff 

Sales Mer.—F. Deli 

I \gt.-W. Parmer 


Argus Plastics, Inc., Indianapolis (1) 
Injection machines: 2—5 0z.; 2-12 oz. 

Pres. & Treas.—J. O’Sullivan 

Secy.—Miss M. R. Reynolds 

sales M A. Fiske 

I \ F. Duty 


t*Como Plastics, Inc., Columbus (I) 
Inject machines: 1-4 oz.; 2—8 oz.; 3-12 
16 oz. 

s. & Sales Mgr.—J. L. Russell 


on ; i 
**Crescent Plastics, Inc., Evansville (E) 
Extrus nachines: 8 
Pres {. Schroeder 
* Ope own tool room. 

WwW Inc 
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Vice Pres.—C. J. Young 
Secy. & Treas.—G. Hull 

Sales Mgr., Custom—D. Korb 
Pur. Agt.—S. Clifford 


**General Plastics Corp., Marion (E) 
Extrusion machines: 1—3%”"; 1—4%” 

Pres., Treas. & Sales Mgr.—H. L. Erlewine 
Vice Pres. & Pur. Agt.—R. H. Erlewine 
Secy.—A. J. Calpha 


*°General Tire & Rubber Co., The, In- 
dustrial Pdts. Div., Wabash (E, T) 

Extrusion machines: 16 

Transfer presses: 16 

Pres.—W. O’Niel 

Vice Pres.—H. M. Dodge 

Secy.—F. Knowlton 

Treas.—T. S. Clark 

Sales Mgr.—C. P. Bender 

Pur. Agt.—R. O. Dutt 


*° Hoosier Cardinal Corp., Cardinal Div., 
Evansville (I) 

Injection machines: 3—6 oz.; 2—8 oz.; 4—12 oz.; 
3-16 oz.; 1—28 oz. 

Pres.—T. J. Morton, Jr. 

Vice Pres.—M. B. Robbins 

Secy. & Treas.—T. J. Morton, Sr. 

Sales Mgr.—J. R. Davidson 

Pur. Agt.—R. Morris 


*Industrial Plastics Corp., Elkhart (E) 
Extrusion machines: 1—1%”; 3-—2%” 1-3” 
Pres., Treas. & Sales Mgr.—C. A. Moffat 

Vice Pres.—R. K. Moffat 

Secy.—P. L. Myers 4 

Gen. Mer. & Pur. Agt.—L. J. Swift 


*Niles Corp., South Bend (I) 
Injection machines: 1—4 oz.; 1—8 oz. 
Pres. & Pur. Agt.—L. Schafer 

Secy. & Treas.—M. A. Schafer 


Plastene Corp., Crawfordville (I) 

Injection machines: 2—9 oz.; 6—16 oz.; 1-2 
oz.; 1—48 oz.; 1—80 oz. 

Pres.—T. K. Cramer 

Vice Pres.—L. B. Sommer 

Secy.—R. B. Harding 

Treas. & Pur. Agt.—J. P. Baker 

Sales Mgr.—J. B. Harvie, Jr. 


to 


Plastic Service Corp., LaPorte (C, I, T) 

Compression presses: 3—150 ton; 3—200 ton; 
2—300 ton; 1—400 ton; 3—500 ton 

Injection machines: 1—9 oz.; 1—40 oz. 

Transfer presses: 1—200 ton; 1—300 ton 

Pres. & Pur. Agt.—H. C. Grau 

Vice Pres., Secy. & Treas.—L. R. Cooper 


Premier Plastic Pdts., Inc., Gary (I) 
Injection machine: 1—8 oz. 

Pres.—T. Nering, Jr. 

Vice Pres.—W. Kuehnle 

Secy. & Treas.—G. D. Smith 


Pribble Plastic Products, Inc., New 
Haven (C, T) 

Compression presses: 2—25 ton; 2—75 ton; 1— 
283 ton 

Transfer presses: 2—25 ton; 2—75 ton; 1-283 
ton 

Pres., Sales Mgr. & Pur. Agt.—W. I. Pribble 

Vice Pres.—J. L. Haugsrud 

Secy. & Treas.—C. L. Piper 


Rostone Corp., Lafayette (C, CM) 
Compression presses: 30—4 to 1500 ton 
Pres.—P. W. Jones 

Vice Pres. & Treas.—F. P. Wymer 

Secy. & Sales Mgr.—M. G. Knoy 

Pur. Agt.—D. W. McQueen 


Sheller Mfg. Corp., Portland (C, I) 
Compression presses: 97~—135 ton; 10—500 ton 
Injection machines: 1—8 oz.; 2—22 oz.; 2—28 


oz.; 2—40 oz. 


CUSTOM MOLDERS AND EXTRUDERS 


Pres.—T. Bradley 

Vice Pres. & Gen. Mgr.—J. A. McKeown 
Vice Pres. & Sales Mgr.—E. J. Cosgrave 
Asst. Secy. & Prod. Mgr.—M. H. Chaney 
Treas. & Secy.—N. G. McLaughlin 

Pur. Agt.—E. J. Minch 

Chief Engr.—E. W. Sheiler 


*Sobenite, Inc., South Bend (J) 

Injection machines: 4—4 oz.; 6—9 oz.; 2—16 oz. 
Pres., Sales Mgr. & Pur. Agt.—P. H. Sanders 
Vice Pres. & Treas.—N. S. Bowsher 

Secy.—D. H. Sanders 


Square D Co., Molded Insulation Div., 
Peru (C, T, CM) 

Compression presses: 17—50 ton; 9—150 ton; 
8—200 ton; 5—300 ton 

Transfer presses: 7—50 ton; 3-150 ton; 4—200 
ton; 1—300 ton 

Plant Mer.—C. G. Schine 

Factory Mgr.—F. G. Ahrert 

Sales Mgr.—T. E. Adams 

Pur. Agt.—C. R. Weinke 


tVisking Corp., The. Terra Haute (E) 
Wayne Plastic Corp., Ft. Wayne (C, I, T) 


Compression presses: 3—20 ton; 1—884 ton 

Injection machines: 1—2 oz.; 1—4 oz. 

Transfer presses: 2—113 ton; 1—200 ton; 1—250 
ton; 1—300 ton 

Pres.—R .H. Fletcher 

Secy.—W. W. Burhop 

Pur. Agt.—H. Parker 

Treas. & Sales Mgr.—P. A. Leonard 


IOWA 


Timely Products Mfg. Co., Des Moines 
(C) 

Compression presses: 3—250 ton 

Sales Mer.—B. Hadley 


KENTUCKY 
+*Grote Mfg. Co., Bellevue (I) 


Injection machines: 3—6 0z.; 1-12 oz.; 2—16 
Oz. 


*Tri-State Plastic Molding Co., Inc., 
Henderson (J) 

Injection machines: 1—4 oz.; 12—8 oz.; 1—16 
oz.; 1—24 oz.; 1—32 oz. 

Pres.—R. K. Gibbs 

Vice Pres.—P. J. Buckley 

Ass’t. Vice Pres.—J. J. Mis 

Secy. & Treas.—E. Whelan 

Sales Mgr.—A. J. Banmeier 

Pur. Agt.—J. J. Mis 


MAINE 
Keyes Fibre Co., Waterville (C) 


Compression presses: 13—200 to 1000 ton 
Pres.—W. E. Parsons 

Vice Pres. & Gen. Mgr.—R. H. Cutting 
Secy.—L. A. Pierce 

Treas.—J. W. Thomas 

Sales Mgr.—H. D. Archibald 

Pur. Agt.—R. M. Wescott 


MARYLAND 


Fawn Plastics Co., Inc., Baltimore (I) 
Injection machines: 2—3 oz.; 2—8 oz. 

Pres. & Pur. Agt.—R. D. Brickett 

Vice Pres.—J. Franzone, S. Moore 

Secy. & Treas.—L. Fergusson 

Sales Mgr.—S. Moore 


*Hedwin Corp., Baltimore (EF 
Extrusion machines: 7 
Pres.—T. W. Winstead 


Letters indicate type of molding. (See p. 941) 947 
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Vice Pres., Secy. & Treas.—L. Birckhead 
Sales Mgr.—B. N. Harris, Jr. 
Pur. Agt.—G. Thrash 


*Maryland Plastics, Inc., Federalsburg, 
G. a) 

Compression presses: 26—150 ton 

Injection machines: 2—4 oz.; 2—8 oz.; 1—12 oz. 

Pres.—B. Rifkin 

Vice Pres.—M. Lidz 

Secy. & Treas.—S. R. Davis, Sr. 

Sales Mgr.—G. C. Prickett, J. M. Waldecker 

Pur. Agt.—S. R. Davis, Jr. 


°Moldcraft Inc., Baltimore (C, I) 
Compression presses: 10—50 ton 

Injection machines: 4 

Pres. & Sales Mgr.—D. H. DeVilliers 

Vice Pres., Treas. & Pur. Agt.—F. S. Nixdorff 
Secy.—H. H. Conaway 


+Wama Co., Baltimore (C) 


Compression presses: 8—75 ton 


MASSACHUSETTS 
*Adams Plastics Co., Holyoke (C, T) 


Compression presses: 2—200 ton 
Transfer presses: 1—150 ton; 1—200 ton 
Pres.—B. A. Ragir 

Gen. Mgr.—G. Alderman 

Ass’t. Mgr.—L. F. Hanson 


tAlcon Plastics, Inc., Fitchburg (I) 
Injection machines: 9—8 to 16 oz. 

Pres. & Pur. Agt.—S. Stone 

Vice Pres., Treas. & Sales Mgr.—E. Stone 


Art Plastics Co., Leominster (J) 
Injection machines; 2—8 oz.; 1—10 oz. 
Pres., Sales Mgr. & Pur. Agt.—J. A. Vigneault 
Secy. & Treas.—A. J. Mazzaferro 


Bacon Industries, Watertown (C) 
Compression presses: 6 

Pres. & Treas.—F. S. Bacon 

Vice Pres.—P. D. Wilkinson 

Secy. & Pur. Agt.—K. H. Barton 

Sales & Prod. Mgr.—E. H. Fay 


Beetle Boat Co., Inc., New Bedford (CM) 
Bolta Pdts. Div., General Tire & Rubber 


Co., Lawrence (1 
Injection machines: 6 to 48 oz. 
Personnel see p. 970 


Boyden Plastics, Inc., Taunton (C, I) 
Compression presses: 1—50 ton; 1—120 ton; 
1—200 ton 
Injection machines 8 oz.; 1-12 oz. 

Pres. & Treas.—H. C. Boyden 


Central Plastic Corp., Leominster (I) 
Injection machines: 2—8 oz. 

Pres., Treas. & Sales Mgr.—E. Ferguson 
Secy.—D. G. Ferguson 


*Century Plastic Co., Hudson (I) 
Injection machines: 6—4 to 16 oz. 

Pres. & Pur. Agt.—E. S. Sharaf 

Sales Mer.—M. H. Jaffe 


Church, C. F. Mfg. Co., Monson (C, I, T) 
Compression presses: 70—80 to 300 ton 
Injection machines: 20 

Transfer presses: 10—80 to 300 ton 

Pres.—R. A. Witherell 

Vice Pres.—S. L. Young 

Secy.—R. Kolstad 

Treas.—G. W. Carlson 

Sales Mer.—D. Warth 

Pur. Agt.—R. Billideau 


Clinton Products, Inc., Clinton (J) 


Injection machines: 2—2 oz.; 2—8 oz. 


* Operates own tool room. 


% Indicates Advertiser + Unverified listing. 


Pres.—S. Braune 
Mgr.—W. A. Hunter 


*Commonwealth Plastics Corp., Leomin- 
ster (E, 1) 

Extrusion machines: 6—4%%” 

Injection machines: 40—2 to 16 oz. 

Pres.—H. Levine 

Vice Pres.—-M. Levine 

Secy. & Pur. Agt.—E. W. Carlson 

Treas.—L, Levine 

Sales Mgr.--S. Birnbaum 


+Dapol Plastics, Inc., Worcester (I) 
Injection machines: 10—8 to 24 oz. 
Pres.—D. Goldrosen 

Secy.—L. I. Goldrosen 

Treas. & Sales Mgr.—P. P. Salzer 

Pur. Agt.—J. Freier 


**General Electric Co., Plastics Dept., 
Pittsfield (C, E, I, T) 

Compression presses: 448 

Extrusion machines: 4 

Injection machines: 49—3 to 200 oz. 

Transfer presses: 96 

Gen. Megr.—J. L. McMurphy 

Mgr. Mkt.—G. S. Berge 

Eastern Sales Megr.—F. C. Tucker 

Midwestern Sales Mgr.—F. E. Slavin 

Mgr. Eng. Service—K. O. W. Sandberg 


Grant Plastics, Inc., Townsend (I) 

Injection machines: 7—1%” oz.; 1—8 oz,; 3— 
12 oz. 

Pres. & Treas.—R. Y. Grant, Jr. 

Gen. Mgr. & Pur. Agt.—B. Erkkila 


*Great American Plastics Co., Fitchburg 
(E, I) 

Injection machines: 3 to 22 oz. 

Pres.—I. Cohn 

Vice Pres.—N. Greenberg 

Secy. & Treas.—M. Cohn 

Sales Mgr.—M. Dorfman, B. Gallers 

Pur. Agt.—F. Chitoff 


Gulliksen, Wm. M. Mfg. Co., Newton 
Lower Falls (C, T) 

Compression presses: 11—50 ton; 2—150 ton; 
2—169 ton 

Transfer presses: 6—50 ton; 1-100 ton; 6— 
150 ton; 1—390 ton 

Pres.—G. Olsen 

Secy., Treas. & Pur. Agt.—C. F. Wolfe 

Sales Mgr.—J. J. Prendergast 


+Harwid Co., Cambridge (E) 
Extrusion machines: 6 

Pres. & Treas.—R. W. Hubbs 

Pur. Agt.—H. E. Kiley 


*°*Kingman, E. B. Co., Inc., Leominster 
(E, I) 

Extrusion machines: 2—2%4” 

Injection machines: 1—2 oz.; 3—4 oz.; 7—8 oz.; 
1—16 oz. 

Pres.——S. F. Behr 

Vice Pres. & Sales Mgr.—R. F. Howe 

Treas.—M. M. Hirtenstein 

Pur. Agt.—R. H. Howe 


*Kirk, F. J. Molding Co., Inc., Clinton 
(1) 

Injection machines: 7—2 to 12 oz. 

Pres.—F. J. Kirk 

Sales Mgr.—P. A. Chabot, Jr. 


tLawrence Process Co., Inc., Lawrence 
(E, I) 

Extrusion machines: 4 

Injection machines: 2—3 oz. 

Pres, & Treas.—E. F. Hogan 

Vice Pres.—D. E. iiogan, Jr. 

Secy.—E. L. Field 

Sales Mer.—M. L. Oppenheim 

Pur. Agt.—C. Swift 


Maher Inc., Worcester (I) 
Injection machines: 8—8 oz. 
Pres. & Treas.—W. J. Maher 
Sales Mgr.—A. J. Kinnunen 





+Mass. Plastic Corp., Ludlow (J 
Injection machines: 5—16 oz. 
Pres. & Treas.—L. E. Martinelli 


*Maynard Plastics, Inc., Chelsea (E) 
Extrusion machines: 9-114” to 4%” 
Sales Mgr.—B. Faneuil 


*Morningstar Corp., The, Cambridge (| 

Injection machines: 1—4 oz.; 3-8 oz.; 4-16 
oz.; 1—32 oz. 

Pres.—O. Morningstar 

Sales Mger.—G. E. Gross 

Pur. Agt.—E. Morningstar 


New England Plastics Corp., Waltham 
(E) 

Extrusion machines: 1—2”; 1—-2%”; 1-31” 

Pres. & Pur. Agt.—W. L. Keavin 

Treas. & Sales Mgr.—A. F. Keavin 


Northeastern Plastics Inc., Boston (I) 
Injection machines; 4—8 to 16 oz. 

Pres. & Pur. Agt.—H. O. Sandberg 
Treas.—C. W. Sandberg 

Sales Mgr.—J. Carr 


*Northern Industrial Chemical Co., So 
Boston (C, I, T) 

Compression presses: 125 up to 500 ton 

Injection machines: 12—up to 22 oz. 

Transfer presses: 15—up to 300 ton 

Pres.—G. V. Sammet 

Vice Pres.—H. H. Wanders 

Treas.—B. E. Schlesinger 

Sales Mgr.—J. H. Beach 

Pur. Agt.—C. Gillis 


®Novelty Bias Binding Co., Chelsea (EF 
Extrusion machines: 9—1%” to 4%” 
Sales Mgr.—B. Faneuil 


+*Paramount Mfg. Co., Inc., Leominster 
(I) 

Injection machines: 2—4 oz.; 2—6 oz.; 4—8 02,; 
2—12 oz. 


© Phoenix Plastics Corp., Clinton (1) 
Pres. & Treas.—E. H. Jaeger 

Secy.—J. R. Oliver 

Pur. Agt.—L. J. Montagna 


®Plastic Academy Products Co., Leomi 
ster (I) 

Injection machines: 3—8 02z.; 8-12 oz.; 4 
16 oz. 

Pres., Treas., Sales Mgr.—F. D. Tocci 

Vice Pres.—A. Tocci 

Secy.—L. Tocci 

Pur. Agt.—A. Piermarini 


®Plastic Industrial Products, Inc., 50met 
ville (E) 

Extrusion machines: 4 

Pres.—L. Rubenstein 

Vice Pres.—R. W. Halverson 

Treas. & Compt.—W. R. Hertzon 

Sales Mgr.—J. E. Beaumont 

Pur. Agt.—I. Paridon 


Plast-O-Matic Corp., Leominster (/ a 

Injection machines: 2—4 0z.; 4 8 ]—1e 
oz. 

Pres. & Vice Pres.—S. Tharler 

Treas. & Sales Mgr.—A. G. Weaver 

Pur. Agt.—K. Goodridge 


®*Plastimold Corp., Attleboro (C, /; T 


948 Complete addresses of companies listed appear on pp. 980-1002. 
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Injec 
Transfer presses: 6 
Pres. D. Israel 


Vice } -K. E. B. Stenberg 
Secy Pur. Agt.—J. Stenberg 
Treas Sales Mgr.—A. N. Grossberg 


t®Prolon Plastics, Div. Prophylactic 
Brush Co., Florence (C, E, I,, T) 

Compression presses: 48 

Extrusion machines: 2 

Injection machines: 51 

Transfer presses: 10 

Pres.—W. C. Bird 

Vice Pres.—C. E. Maynard 

Vice Pres. Chg. of Sales—J. H. Moore 

Secy, & Treas.—C. A. Dolan 

Pur. Agt.-J. G. Meehan 


*°R. E. C. Mfg. Corp., Holliston (C, I, T) 
Compression presses: 10—12 to 150 ton 

Iniection machines: 1—8 oz. 

Transfer presses: 3-150 ton 

Pres. & Gen. Mgr.—R. E. Chick 

Vice Pres. & Treas.—T. S. Valpey 

Secy.-E. O. Cappers 

Factory Supt.—H. W. Chick 


°Rex Corp., The, W. Acton (E) 
Extrusion machines: 12 

Pres. & Sales Mer.—G. E. Bell 

Vice Pres. & Treas.—L. A. Mayberry 
Secy.—A. F. Manning 

Pur. Agt.—G, L. Mayberry 


+*Rogers Plastic Corp., West Warren, (I) 

Injection machines: 4—8 oz.; 3-12 oz.; 4—16 
oz.; 1-20 oz.; 2—32 oz. 

Pres. & Gen. Mgr.—A. C. Martinelli 

Asst. Gen. Mgr.—R. W. Nadeau 


Schreiter, F. R., Inc., Clinton (I) 
Injection machines: 3—8 oz.; 1-16 oz. 
Pres. & Treas.—F. R. Schreiter 


*°Sheffield Plastics, Inc., Sheffield (E) 
Extrusion machines: 1—21%4”; 3—31%4” 
Pres.—H. R. Stover 

Vice Pres. & Sales Mgr.—F. J. Burke 

Secy.—F. M. Myers, Jr. 

lreas.—J. B. Orr 

Pur, Agt.—J. E. Mullen 


+*Shore Line Industries, Inc., Clinton (E) 
Extrusion machines: 1-2”; 1-8%4”; 3—4%” 
Pres.—F. B. Stannard 

Vice Pres.—R. J. Clifford 

secy. & Treas.—H. Stannard 

Vice Pres. Sales—W. A. Ward, Jr. 

Pur. Agt.—J. Wagner 


Sloane Plastic Co., W. Concord (C, I) 
Compression presses: 1—20 ton; 1—30 ton 
Injection machines: 1—1 oz.; 1-2 oz. 
Owner—J. R. Sloane 


Springfield Moulders Inc., Monson (1) 

I n machines; 1—1 oz.; 2—4 oz.; 1-6 oz.; 
1—8 oz. 

Pres.—V. E. Roselund 

Vice Pres.—G, E. Stacy 

Tre D. T. Snow, Jr. 


nim Plastics Co., Inc., Attleboro 


C sion presses: 6—50 to 150 ton 


- € machines: 20—1 to 12 oz. 


Sales Mgr.—W. H. Cranston 
F. V. Murphy, Jr. 
pt.—E. E. Griffith 


T 


G 


“Standard Pyroxoloid Corp., Leominster 


*O 
I 8 own tool room. 


I P 
*! 8 Advertiser. } Unverified listing. 


Extrusion machines: 1—414” 

Injection machines: 2—4 oz.; 6—8 oz. 
Pres., Secy. & Pur. Agt.—N. H. Farr 
Vice Pres. & Treas.—W. H. Lane 
Sales Mgr.—I. S. Casper, P. J. Mahan 


*Terkelsen Machine Co., Boston (C) 

Compression presses: 20—50 ton; 5-100 ton; 1— 
200 ton 

Pres.—A. B. Terkelsen 

Vice Pres.—J. Derry 

Treas.—E. A. Terkelsen 

Sales Mgr.—H. A. Myers 

Pur. Agt.—G. C. Terkelsen 


Union Products, Inc., Leominster (E, I) 

Extrusion machines: 1—3%%” 

Injection machines: 1—1%%” oz.; 1—8 oz.; 1—4 
oz.; 5—8 oz.; 2—12 oz. 

Pres. & Sales Mgr.—G. K. Progin 

Vice Pres.—N. Lambert 

Secy. & Pur. Agt.—J. W. Sullivan 

Treas.—L. R. Cole 


#*Victory Plastics Co., Hudson (C, E, I, 
T) 

Compression presses: 20—25 to 850 ton 

Extrusion machines: 2—21%4” 

Injection machines: 8—48 oz. 

Transfer presses: 5 

Pres.—E. L. Beckwith 

Vice Pres.—C. P. Maciver 

Secy.—J. P. Carr 

Treas.—G. W. Tarr 

Sales Mgr.—W. J. Collins 

Pur. Agt.—J. A. Donahue 


*W. & A. Co. Inc., Attleboro (C, I, CM) 

Compression presses: 5—50 ton; 2—300 ton; 1— 
500 ton 

Injection machines: 5—8 oz. 

Pres. & Sales Mer.—W. R. Augat 

Vice Pres. & Secy.—B. D. Gamache 

Sales Mgr.—W. R. Augat, Jr. 


+°Worcester Moulded Plastics Co., 
Worcester (I) 

Injection machines: 20—8 to 375 oz. 

Pres.—P. J. Graham 

Treas. & Sales Mer.—H. Gooch, Jr. 

Pur. Agt.—R. E. Williams 


MICHIGAN 
Ameriplastic Co., The, Flint (I) ‘ 


Injection machine: 1—2 oz. 
Pres. & Sales Megr.—J. S. Graves 
Vice Pres.—J. G. Graves 
Secy.—V. Cook 


t*Associated Plastic Companies, Inc., 
Midland (E, I) 

Extrusion machines: 1—2”; 1—2%” 

Injection machines: 4—4 oz.; 5—8 oz.; 1-16 
oz.; 1—24 oz.; 1—48 oz.; 1—60 oz. 

Pres.—R. Alter 

Sales Mer. & Gen. Mgr.—P. W. Young 

Treas.—E. Edelcup 


*Bangor Plastics, Inc., Bangor (C, T) 

Compression presses: 2—30 ton; 1—75 ton; 4- 
115 ton; 2—200 ton; 2—250 ton; 1—500 ton; 
1—640 ton 

Transfer presses: 1—250 ton 

Pres.—V. Miller 

Vice Pres. & Treas.—E. O. Wokeck 

Secy.—G. Wokeck 


*Bolta-Carpart, Inc., Owosso (J) 

Injection machines: 3—8 oz.; 1—9 oz.; 3—16 oz.; 
1—32 oz.; 1—48 oz. 

Pres.—M. G. O’Neil 

Chairman of Board—D. R. Mitchell 

Exec. Vice Pres.—B. M. Triggs 

Vice Pres. Sales—T. S. Drabek 





CUSTOM MOLDERS AND EXTRUDERS 


Secy.—C. N. Wilson 
Treas.—T. S. Clark 

Gen. Mgr.—S. Walker 

Sales Mgr.—T. S. Drabek 
Pur. Agt.—A. R. Hoeksema 
Plant Mer.—S. Walker 


*Cadillac Plastic Co., Detroit (CM) 


Personnel: see p. 975 


+Capac Plastics Inc., Capac (C) 


Compression presses: 14—100 to 700 ton 


D & D Plastics Inc., Van Dyke (I) 
Injection machines: 2—8 oz. 

Pres.—J. Dohrwardt 

Vice Pres.—H. F. White 

Secy. & Treas.—D. Dohrwardt 


*Detroit Macoid Corp., Detroit (F, I) 
Extrusion machines: 16 

Injection machines: 10—8 to 34 oz. 

Pres.—G. S. Hendrie 

Vice Pres. & Sales Mer.—J. E. Gould 
Secy.—S. D. Bradley 


Detroit Molded Plastic Corp., Detroit 
(Cc, ft, TF 

Compression presses: 1—10 ton; 2—40 ton; 1— 
60 ton; 4—150 ton 

Injection machines: 2—1% oz.; 1—4 oz; 2—8 oz. 

Transfer presses: 1—350 ton 

Pres.—M. M. Moats 

Vice Pres.—B. A. Moats 

Sec.—J. D. Ward 

Sales Mgr.—A. E. Taylor 

Pur. Agt.—R. R. Buckman 


*Detroit Plastic Molding Co., St. Clair 
Shores (I) 

Injection machines: 2—8 oz.; 2—12 oz.; 1-16 
0z.; 1—20 oz. 

Pres.—M. Laoney, Jr. 

Vice Pres., Secy. & Treas.—M. Laoney 

Pur. Agt.—R. F. Filippelli 


*° Electric Auto-Lite Co., The, Bay Mfg. 
Div., Bay City (C, I, T) 

Compression presses: 12—15 ton; 2-30 ton; 
5—50 ton; 6—70 ton; 6—90 ton; 7—100 ton; 
8-118 ton; 2—150 ton; 3—160 ton; 1—169 
ton; 3—423 ton; 1—1500 ton 

Injection machines: 2—4 oz.; 1—6 oz.; 28—8 
oz.; 1-9 oz.; 2—12 oz.; 5—16 oz.; 4—24 oz.; 
1—28 oz. 

Transfer presses: 2—50 ton; 8—100 ton; 3—160 
ton; 2—200 ton; 5—250 ton; 4—300 ton; 
1—350 ton 

Vice Pres. & Gen. Mgr.—C. M. Adams 

Sales Mer.—J. P. Kelso . 

Pur. Agt.—B. D. Kimerer 


+Evans-Winter-Hebb Inc., Detroit (C, I) 


Compression presses: 2—30 ton; 2—100 ton; 


1—450 ton 
Injection machines: 1—34 oz.; 1—4 oz.; 3—8 o7z.; 
1—11 oz. 


Pres.—A. W. Winter 

Vice Pres.—C. J. Jourdan 

Treas. & Pur. Agt.—J. Kingsepp 

Sales Mgr. Plastics Div.—D. F. Hoffman 


“General Machine & Tool Works, Inc., 
Walled Lake (J) 

Injection machines: 3—8 oz.; 2—32 oz.; 2—40 
oz.; 1—200 OZ.; | 300 oz.: 1 400 oz. 

Pres. & Sales Mgr.—G. Kovacs 

Vice Pres.—E. E. Abbott 

Secy. & Treas.—I. M. Whitworth 


+*®Haas Corp., Mendon (C, I, T) 
Compression presses: 50 to 400 ton 
Injection machines: 3—6 to 16 oz. 
Transfer presses: 25 
Pres.—P. C. Haas 

Secy. & Pur. Agt.—N. Haas 
Treas.—V. L. Haas 

Sales Mgr.—J. Morisey 
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Hoffman Industries, Inc., Spring Arbor 
(1) 

Injection machines: 1—8 oz.; 1—16 oz. 

Pres.—J. J. Hoffman 

Vice Pres.—E. F. Hoffman 

Secy. & Treas.—W. P. Hoffman 


*Hughes Tool & Mfg. Co., Benton Har- 
bor (1) 

Injection machines: 2—4 oz. 

Pres.—K. H. Hughes 

Secy. & Sales Mgr.—R. S. Kasischke 

Treas.—_M. W. Hughes 


*Huron Valley Plastics, Ann Arbor (C, I) 


Compression presses: 1—10 ton 

Injection machines: 2—% oz.; 1—% oz.; 1-1 
oz. 

Pres. & Pur. Agt.—W. Schreer 

Vice Pres. & Sales Mgr.—J. T. Green 


*MacDonald Mfg. Co., New Baltimore (I) 

Injection machines: 1—3 oz.; 1-4 oz.; 4-8 
oz.; 1—9 oz.; 1-16 oz.; 1—22 oz.; 1—48 oz. 

Pres. & Treas.—S. MacDonald 

Vice Pres.—J. H. Kuhn 

Secy.—D. R. MacDonald 

Pur. Agt.—G. Wessel 


*Michigan Plastic Products Inc., Grand 
Haven (J) 

Injection machines: 1—6 oz.; 2—8 oz.; 1—20 
oz.; 1—24 oz.; 1—32 oz. 

Pres.—M. G. Sherwood 

Vice Pres.—M. A. Sherwood 

Secy. & Treas.—B. P. Sherwood, Jr. 

Pur. Agt.—E. A. Zimmerman 


*Mitchell Plastics Inc., Parkdale (J) 

Injection machines: 2—8 oz.; 2—9 oz.; 3—16 oz.: 
1—32 oz.; 1—48 oz. 

Pres.—Wm. F. Mitchell 

Vice Pres. & Gen. Mgr.—S. Walker 

Vice Pres. & Sales Mgr.—T. S. Drabek 

Secy. & Treas.—C. N. Wilson 

Plant Mgr.—J. Burton 


*Modern Plastics Corp., Benton Harbor 
(C, I, T) 

Compression presses: 30—35 to 1200 ton 

Injection machines: 15—4 to 60 oz. 

Transfer vresses: 25—35 to 500 ton 

Pres.—V. A. Miller 

Vice Pres. & Gen. Mgr.—O. E. Skelton 

Secy. & Treas.—S. Miller 

Pur. Agt.—R. Smikle 


tMoided Products Co., Hazel Park (C, T) 
Compression presses: 6 

Transfer presses: 6 

Pres.—D. E. Clemenson 


t°Nu-Way Sash & Screen Mfg. Co., 
Dearborn (C, E) 

Compression presses: 1—10 ton; 1—25 ton; 1— 
90 ton 

Extrusion machines: 4 

Pres.—A. Trarbach 

Supt.—D. Berg 

Sales Mgr. & Pur. Agt.—A. Gorak 


Plastic Masters, Inc., New Buffalo (C, I) 
Compression presses: 8—100 to 300 ton 
Injection machines: 3-12 oz.; 3—20 oz. 

Pres. & Treas.—V. A. Miller 

Vice Pres.—O. E. Skelton 

Secy.—S. O. Miller 

Mer.—C. G. Marquardt 

Pur. Agt.—A. Schoffield 

* Operates own tool room. 


% Indicates Advertiser. + Unverified listing. 


— Processing Co., Inc., Flint (C, I, 
T 


Compression presses: 2—50 to 100 ton 

Injection machines: 1—4 o2.; 1—8 oz.; 1-12 
oz.; 1-20 oz.; 1—32 oz.; 1—48 oz. 

Transfer presses: 1—100 ton 

Pres., Pur. Agt. & Sales Mgr.—E. M. Werbe 

Vice Pres.—R. L. Cook 

Secy.—L. Benson 

Treas.—W. S. Gutterman 


+Plastray Corp., Detroit (I) 

Injection machines: 3—4 oz.; 3-12 oz.; 2—20 
oz.; 1—24 oz. 

Pres. & Sales Mgr.—D. L. Joselyn 

Vice Pres.—R. H. Close 

Secy.—G. D. Ramsey 

Treas.—K. D. Orr 

Pur. Agt.—R. D. Potter 


*Robbins, Jim Co., Royal Oak (E, 1) 
Extrusion machine: 1 

Injection machines: 10—9 to 60 oz. 
Pres.—J. M. Robbins 

Vice Pres. & Pur. Agt.—H. G. Michael 
Secy.—B. E. White 

Treas.—A. F. Robbins 

Sales Mgr.—G. Galloway 


+St. Clair Plastics Corp., Marine City (J) 

Injection machines: 1—4 oz.; 1~8 oz.; 1-10 
oz. 

Pres.—C. B. Haas 

Vice Pres., Secy. & Treas.—A. Kindsvater 

Ass’t Secy.—V. Kovacs 


*°Schwab Plastics Corp., Detroit (E) 
Extrusion machines: 3—1”; 2—2%” 

Pres. & Treas.—F, E. Schwab 

Vice Pres.—P. C. Roche 

Secy.—J. J. Nadloner 

Sales Mger.—R. Matz 

Pur. Agt.—L. C. Fantle 


°W-L Molding Co., The, Kalamazoo (C, 
| ie 

Compression presses: 1—20 ton; 1-30 ton! 2— 
100 ton; 1—200 ton; 2—250 ton 

Injection machines: 1—6 oz.; 2—8 oz.; 1-16 
oz. 

Transfer presses: 1—30 ton; 1—100 ton; 2— 
250 ton 

Pres.—G. R. Laure 

Pur. Agt.—J. P. Nielsen 


Woodall Industries Inc., Detroit (C, E) 
Compression presses: 20 

Extrusion machines: 2—414” 

Personnel: see p. 975 


MINNESOTA 
Acme Plastics, Minneapolis (I) 


Injection machines: 1—6 oz.; 2—8 oz.; 1—9 oz. 
Pres., Treas. & Pur. Agt.—C. L. Barker 
Vice Pres., Secy. & Prod. Mgr.—C. J. Romer 


tEiler Equipment Co., Minneapolis (C, J) 
Pres.—R. A. Eiler 
Vice Pres.—D. C. Frentz 


Erickson, Walter Machine Co., Minneap- 
olis (C) 

Compression presses: 2—250 ton; 1-300 ton 

Pres., Sales Mgr. & Pur. Agt.—W. F. Erickson 

Vice Pres.—R. K. Erickson 

Secy. & Treas.—F. S. Erickson 


®*Mayon Plastics, Minneapolis (E) 


Extrusion machines: 2--2%”; 1--3%” 





Partner & Tech. Supt.—R. D. Johns: » 
Partners—C. B. Thomas, M. Standis!: M. Nelso, 


*Minneapolis Plastic Molders, inc,, Min. 
neapolis (C, I, T) 

Compression presses: 10—30 to 200 ton 

Injection machines: 3—4 to 20 oz. 

Transfer presses: 8—60 to 200 ton 

Pres. & Treas.—J. E. Anderson 

Vice Pres.—E. W. Anderson 

Secy.—A. Swanson 


**Minnesota Plastics Corp., St. Paul (j) 
Injection machines: 24—4 to 80 oz. 

Pres. & Treas.—H. R. Galloway 

Vice Pres. Sales—C. S. Blackwell 

Vice Pres. & Chief Engr.—J. J. Brandt 

Secy. & Pur. Agt.—R. J. Busek 


Moulded Products, Inc., Maple Plain (C) 

Compression presses: 3—75 ton; 8-150 ton. 
2—320 ton 

Pres.—H. E. Wolner 

Vice Pres.—S. Bright 

Secy. & Pur. Agt.—M. Bright 

Treas.—L. Margolis 

Sales Mgr.—I. Berman 


i Plastics, Inc., St. Paul (C, J, 
T 


Compression presses: 1—50 ton; 2-200 ton; 
1—300 ton 

Injection machines: 1—2 oz.; 1—4 oz; 6-8 oz.; 
1—12 oz.; 1—24 oz. 

Transfer presses: 1-100 ton; 8—150 ton; 2-200 
ton; 2—300 ton; 2—350 ton 

Pres. & Sales Mgr.—C. C. Dailey, Jr. 

Vice Pres.—W. H. Mahle 

Secy.—T. C. Macoubrey 

Treas.—R. W. Helgeson 

Pur. Agt.—R. Twiss 


*Plastics Inc., St. Paul (C, T) 

Compression presses: 5—14 ton; 5—100 ton; 1- 
175 ton; 1—300 ton; 1—500 ton 

Transfer presses: 1-175 ton; 1—300 ton; 
1—500 ton 

Pres.—H. A. Griebenow 

Vice Pres.—W. W. Brooks 

Secy. & Treas.—D. M. Munroe 


Product Eng. & Development Co., Hop- 
kins (C, T) 

Compression presses: 1—30 ton; 1—100 tos; 
2—175 ton 

Transfer presses: 1-175 ton 

Pres.—W. E. Hutchins 

Gen. Mgr. & Sales Mgr.—A. G. Morrison 

Secy.—L. C. Fassett 

Treas.—H. W. Mulder 


+*Rainbow Plastic Products Co., Mir 
neapolis (C, 1) 

Compression presses: 1—50 ton; 
1—175 ton 

Injection machines. 2—8 oz. 


1—75 ton 


*Rayette, Inc., St. Paul (C, 1) 

Compression presses: 1-15 ton; 2—S0 ton; 4 
50 ton; 3-100 ton; 1—150 ton; 1-200 ten 

Injection machines; 2—8 oz. 

Pres.—M. L. Arend 

Vice Pres.—S. C. Watson, R. Whitman 
Niemiec 

Secy.—W. E. Rumble 

Vice Pres. & Treas.—J. V. Page 

Pur. Agt.—W. C. Tuchfarber 


Ww. P 


®Schaake, A. J. Co., St. Paul (C, / 

Compression presses: 2—30 ton; 1-1" * 
200 ton; 1—250 ton 

Injection machines: 1—% 0z.; 6—' 

Pres. & Sales Mgr.—A. J. Schaake : 

Vice Pres., Treas. & Pur. Agt.—K. Schaake 

Secy.—E. Miller 


950 Complete addresses of companies listed appear on pp. 980-1002. 
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Transfe presses: 2—up to 500 ton 

Pres. & Pur. Agt—M. J. McCabe 

Vice ! -P. J. Sperzel 


Secy., -as. & Sales Mgr.—H. H. Reinhard 


MISSOURI 
eAVSCO, Inc., Kansas City (I) ° 


Injection machines: 1—4 oz.; 1—6 oz.; 1—8 oz.; 
1-12 oz. 

Pres. & Sales Mgr.—J. E. Ferguson 

Vice Pres.—G. W. Heflin, Jr. 

Secy. & Treas.—B. W. Ferguson 

Pur. Agt.-H. B. Kitchen 


°Gerber Plastic Co., St. Louis (I) 

Injection machines: 1-8 oz.; 2—9 oz.; 4—12 oz. 
Pres.—A. J. Gerber 

Secy. & Treas.—H. E. Goldberg 

Pur. Agt.—A. P. Goldberg 


+°Imco Container Corp., Kansas City (E, 
1) 

Pres.-W. K. Archer 

Vice Pres.—J. Kroh 

Secy. & Treas.—H. J. Steed 

Sales Mgr.—R. V. Vosburgh 

Pur. Agt.—-M. L. Davis 


+°K-S-H Plastics, Inc., High Ridge (E) 
Extrusion machines: 4 

Pres.—R. S. Hawes, III 

Vice. Pres.—F. L. Hawes 


*Koch Mfg. Co., Jackson (C, T) 

Compression presses: 1—75 ton; 2-100 ton; 
2—400 ton; 1—500 ton 

Transfer presses: 2—75 ton; 1—100 ton; 1— 
170 ton 

Pres. & Treas.—J. N. Koch 

Vice Pres.—A. E. Perrin 

Secy.—R. M. Buerkle 

Sales Mgr.—R. Abeles, Jr. 


*Koller Craft Plastic Products, Inc., Fen- 
ton (C, I, T) 

Compression presses: 1-100 ton; 4—150 ton; 
2—200 ton; 1-250 ton; 1—300 ton 

Injection machines: 1—4 oz.; 1-9 oz.; 1—12 
oz.; 2-16 oz.; 1-32 oz.; 1-100 oz.; 1—3800 
oz. 

Transfer presses: 2-100 ton; 2—200 ton 

Pres. & Sales Mgr.—A. J. Koller 

Vice Pres.—R. A. Karasek 

Secy. & Treas.—-M. C. Koller 

Pur. Agt.—R. L. Boehner 


“Kepolia Molding Corp., St. Louis (C, I, 


Compression presses: 9—75 to 200 ton 
Injection machines: 5~2 to 12 oz. 
Transfer presses: 3 

Pres.—K. Kopplin 

Vice Pres.—-N. E. Puff 

Sales Mgr.—C. P. Lamson 

Treas. & Secy.—E. T. Kopplin 

Pur. Agt.—D. §. Schnieder 


_—— Plastics Co., Inc., Kansas City 


Injection machines: 1—4 oz.; 1-9 oz.; 2—12 
0z.; 4-16 oz.; 1-48 oz.; 1—60 oz. 

Pres., Sales Mgr. & Pur, Agt.—O. E. Kuhlman 

Vice Pres.—K. R. McHardy 

Sec y Schumaker 

Treas i. be. Kulman 


*National Products Co., Kansas City (I) 


Inject machines: 2—4 oz.; 2—9 oz.; 3-16 
02 24 oz. 
Gen. Partner—D. M. Kitterman 


. 
Op: * own tool room. 
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+St. Louis Moulding Co., St. Louis (C, I) 
Compression presses: 2 

Injection machines: 8 

Pres.—G. A. Goessling 

Vice Pres.—V. J. Goessling 

Pur. Agt.—L. R. Sappington 


NEBRASKA 


tAir Light Products Co., Omaha (I) 
Injection machines: 2—6 oz. 

Pres. & Treas.—L. Lambach 

Vice Pres., Sales Mgr. & Pur. Agt.—F. Lambach 
Secy.—R. F. Robinson 


— R. W. Plastic Co., Hastings (C, I, 


Pres.—R. W. Kerr 
Vice. Pres.—C. Kerr 


*Kerrco Products, Lincoln (C, I, T) 


*Nebraska Plastics, Inc., Cozad (E) 
Extrusion machines: 1—2%”; 1—3%” 
Pres.—M. V. German 

Vice Pres. & Sales Mgr.—D. Winegar 
Secy. & Treas.—R. German 


Omaha Plastics Co., Omaha (C, I, T) 
Compression presses: 4—25 to 275 ton 
Injection machines: 1—1 oz. 

Transfer presses: 1—280 ton 

Pres. & Pur. Agt.—G. D. Kahn 

Secy. & Treas.—J. K. Kahn 


NEW JERSEY 
All Plastics Corp., Avon (I) 


Injection machines: 1—2 oz.; 2—8 oz.; 1—12 oz. 

Pres.—A. G. Tompkins 

Vice Pres., Sales Mgr. & Pur. Agt.—W. B. 
Tompkins 

Secy. & Treas.—C. M. Weidmann 


tAlpha Plastics Inc., W. Orange (E) 
Extrusion machines: 2—3% in. 

Pres. & Pur. Agt.—C. E. Harkrader 

Vice Pres. & Sales Mgr.—C. W. Martin, Jr. 
Secy. & Treas.—M. G. Harkrader 


Arrow Plastics Corp., Passaic (I) 

Injection machines: 2—4 oz.; 1—8 oz.; 2—12 oz.; 
1—24 oz. 

Pres., Sales Mgr. & Pur. Agt.—M. Harris 

Secy. & Treas.—R. C. Harris 


* Atlas Plastics Inc., Little Ferry (I) 
Injection machines: 3—12 oz. 
Pres.—B. W. Maute 


Berglund-Swenson Co., Inc., Arlington 
I 


Injection machines: 4—4 to 8 oz. 
Pres.—V. H. Swenson 

Vice Pres. & Pur. Agt.—G. I. Feeley 
Treas.—K. W. Berglund 

Sales Mgr.—G. Kaiser 


Berkeley Eng. & Mfg. Co., Berkeley (C, I) 
Compresison presses: 50 to 150 ton 

Injection presses: 4 to 16 oz. 

Gen. Mgr. & Eng.—A. F. Bahlke 

Partner & Factory Suvt.—W. Griese 


**Boonton Molding Co., Boonton (C, I, 


Compression presses: 108—15 to 500 ton 

Injection machines: 17—up to 8 oz. 

Transfer presses: 8 

Pres.—G. K. Scribner 

Vice Pres.—C. J. Groos, Custom Molding; R. 
M. Daugherty, Engr.; F. K. Davidson, Res. 
& Dev.; W. T. Stopford, Boontonware Div., 
Factory Mgr.—R. M. Daugherty 
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Secy.—R. W. Post 
Treas.—_W. T. Helwege 
Pur. Agt.—H. E. Packer 


+*Celluplastic Corp., Newark (E, I) 
Extrusion machines: 5—2% to 3%” 
Injection machines: 16—3 to 80 oz. 

Pres., Treas.—J. D. Giles 

Vice Pres. & Sales Mgr.—W. J. A. Connor 
Secy.—J. Nadel 

Pur, Agt. & Plant Mgr.—A. Nichols 


+*Claremould Plastics Co., Newark (I) 
Injection machines: 2 to 16 oz. 

Pres.—S. Clare 

Secy. & Pur. Agt.—P. Clare 

Treas. & Sales Mgr.—G. Clare 


+Clifton Plastics Corp., Clifton (I) 
Injection machines; 2—8 oz.; 1—12 oz. 

Pres.—S. Rudd 

Vice Pres., Sales Mgr. & Pur. Agt.—L. Holstein 
Secy. & Treas.—M. Rudd 


— Plastics of N. J., Inc., Paterson 


Extrusion machines: 2%” to 4%” 
Pres.—M. Weiss 
Secy. & Treas.—J. R. Besserman 


*Curtis Wright Corp., Plastics Div., 
Carlstadt (J) 

Injection machines: 8 oz. to 48 oz. 

Pres.—R. T. Hurley 

Gen. Mgr.—P. W. Carr 

Sales. Mgr.—W. A. Block 

Works Mgr.—S. R. Miccio 

Asst. Gen. Mgr.—K. F. Hager 

Pur. Agt.—W. J. Yanko 


**Davis, Joseph Plastics Co., Arlington 
(E, 1) 

Extrusion machines: 39—1 to 8” 

Injection machines: 12—2 to 16 oz. 

Pres.—J. Davis 

Vice Pres.—A. Davis 

Treas. & Pur. Agt.—M. Davis 

Sales Mgr.—L. Steinhardt 


+Desimone, A. J. Corp., E. Paterson (I) 

Injection machines: 4—4 oz.; 12—8 oz.; 2—12 
oz. 

Pres.—A. J. Desimone 

Vice Pres. & Treas.—J. A. Desimone 

Secy.—J. J. O'Reilly 

Pur. Agt.—W. Mahan 


*Dillon-Beck Mfg. Co., Hillside (J) 

Injection machines: 1—4 oz.; 4—8 oz.; 1—12 
oz.; 1-16 oz. “ 

Pres.—J. P. Logan 

Vice Pres. Mfg.—R. R. Lowe 

Vice Pres. Sales—C. B. Sanders 

Secy. & Treas.—W. E. Selby, Jr. 

Sales Mgr.—C. B. Sanders 

Pur. Agt.—R. Ellis 


*Emeloid Co., Inc., Hillside (I) 
Injection machines: 7—2 to 12 oz. 
Pres.—M. P. Leeds 

Vice Pres. & Treas.—E. K. Madan 
Sales Mgr.—J. S. Freundlich 

Pur. Agt.—W. Kalita 


°Engineering Laboratories, Inc., Pomp- 
ton Lakes (E) 

Extrusion machines: 1—2” 

Pres.—A. C. Mason 

Secy.—H. G. Mason 

Sales Mgr.—E. Orton 

Pur. Agt.—A. C. Mason 


*°Garfield Mfg. Co., Garfield (C, CM) 
Compression presses: 103—2 to 500 ton 
Pres.—B. H. Howell 

Vice Pres. Eng.—L. R. Egg 

Vice Pres. Prod.—E. G. Ford 


Letters indicate type of molding. (See p. 941) 951 
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Secy.—B. M. Arts 
Treas. & Pur. Agt.—W. J. Stagg 
Sales Mgr.—J. N. Campbell 


*Garrison Co., The Kenilworth (E) 
Extrusion machines: 4—34” 

Pres.—D. H. Garrison, Jr. 

Treas.—M. C. Garrison 

Secy. & Pur. Agt.—M. Horn 


Garwood Plastics, Inc., Garwood (C, I) 
Compression presses: 1—150. ton 

Injection machines: 2—12 oz. 

Pres. & Pur. Agt.—M. Famely 

Vice Pres. & Treas.—J. N. Scher 

Secy.—H. Famely 


*Gibson Associates Inc., Berkeley Heights 
(I) 

Injection machines: 2—8 oz.; 2—12 oz. 

Pres.—R. H. Gibson 

Secy.—Mrs. P. Gibson 

Sales Mgr. & Pur. Agt.—A. J. Grimaldi 


Gilbert Plastics, Inc., Hillside (1) 
Injection machines: 14-4 to 20 oz. 

Pres. & Pur. Agt.—P. Klein 

Vice Pres. & Treas.—B. Schnall 


Secy.—J. Simon 


Glidden Coating Co., Pitman (CM) 
Owner—W. E. Glidden 


Holstein, Lee Injection Molding Inc., 
Clifton (I) 

Injection machines: 1—8 oz.; 2—12 oz. 

Pres., Sales Mgr. & Pur. Agt.—L. Holstein 

Vice Pres.—R. Rudd 

Secy. & Treas.—M. H. Rudd 


*Hungerford Plastics Corp., Rockaway 
(E, 1) 

Extrusion machines: 6—2” to 6” 

Injection machines: 13—8 to 32 oz. 

Pres.—D. C. Hungerford 

Vice Pres.—J. Sandler 

Secy. & Treas. J. F. Morrison 

Sales Mgr.—D. M. Crabb 

Pur. Agt.—R. V. Jacques 


*° Hyde, A. L. Co., Grenloch (1) 
Injection machines: 2—4 oz.; 2—8 oz.; 1—12 oz.; 
1—16 oz : 1—20 oz.; 1—100 oz.; 1—200 oz. 

Pres. & Sales Mgr.—A. S. Hyde 
Vice Pres.—C. L. Hyde 
Secy., Treas. & Pur. Agt.—A. L. Hyde 


Hydrawlik, Roselle (C, E, 1) 
Pres.—G. A. Brown, Sr. 
Pur. Agt.—M. M. Johnson 


*Industrial Devices Inc., Edgewater (I) 
Injection machines: 2—2 
Pres.—N. Schnoll 

Vice Pres. & Sale Mgr.—N. J. Seiden 
Secy. & Pur. Agt.—G. Mesnick 
Treas. in Cohen 


OZ. 


Industrial Plastic Co., Plainfield (E) 
Extrusion machines: 4 

Pres. & Sales Mgr.—E. A. Baurer 

Vice Pres.—I. Schenkman 

Secy., Treas. & Pur. Agt.—J. Schenkman 


+*Industrial Synthetics Corp., Garwood 
(E) 

Extrusion machines: 16 

Pres. & Treas.—A. A. Kaufman 

Vice Pres. & Secy.—K. Genereux 

Sales Mgr.—M. R. Lustgarten 


*Irvington Varnish & Insulator Co., Div. 
Minnesota Mining & Mfg. Co., Irving- 
ton (E) 

Odhenaie own tool room, 


% Indicates Advertiser. + Unverified listing. 


Pres.—A. E. Jones 

Vice Pres.—G. C. Brown 
Controller—F. M. Miller 
Sales Mgr.—B. M. Hoey 
Pur. Agt.—C. K. Johnson 


*Ivory Plastics Co., Bogota (I) 
Injection machines: 38—8 oz. 
Pres. & Sales Mgr.—E. F. Vito 


*Jersey Plastic & Die Casting Co., Irving- 
ton (C, I, T) 

Compression presses: 8—50 to 800 ton 

Injection machines: 11—1 to 30 oz. 

Transfer presses: 2—5 to 200 ton 

Pres.—P. B. Zazzara 

Secy. & Gen. Mgr.—N. L. Zazzara 

Sales Mgr.—B. A. Cater 

Pur. Agt.—J. Circhirillo 

Engr.—J. R. Pinkerton 


Kaye Plastics Corp., New Brunswick (I) 
Injection machines: 2—8 oz. 

Pres.—S. L. Kaye 

Vice Pres. & Treas.—P. Kaye 

Secy.—B. G. Kaye 

Plant Mgr.—J. Bokor, Jr. 


*Kemtek Corp., Newark (E) 

Extrusion machines: 2—1%"; 1—-2%”; 1-—3%” 
Pres.—A. J. Pastine 

Secy. & Treas.—J. H. Strasbourger 


Kesich Mfg. Co., Inc., Pitman (C, I) 


Compression presses: 2—150 ton 
Injection machine: 1—2 oz. 
Pres.—M. Kesich 

Secy. & Treas.—Miss R. P. Kesich 


*Keystone Plastics, Inc., Union (E) 
Extrusion machines: 1—2”; 1—2%4”; 2—34” 
Pres.—W. Gould 

Secy. & Treas.—C. Gould 


*°Kuhn & Jacob Molding & Tool Co., 
Trenton (C, T) 

Compression presses: 6—25 ton; 3-35 ton; 16— 
50 ton; 9—65 ton; 16-100 ton; 2—200 ton; 
2—320 ton 

Transfer presses: 6—100 ton; 15—140 ton; 

Pres.—E. Jacob 

Vice Pres.—W. Jacob 

Secy. & Sales Mgr.—W. J. Jacob, Jr. 

Treas.—E. A. Jacob, Jr. 

Pur. Agt.—M. King 


*Liberty Plastics Co., Woodstown (C, E, 
I) 

Compression presses: 25—100 to 1000 ton 

Extrusion machines: 1—2%”; 1—4%%” 

Injection machines: 4 to 480 oz. 

Owner—C, D. Keaton 

Gen. Mer.—D. W. Zimonick 

Prod. Mgr.—F. J. Blum 

Sales Mgr.—W. G. Church 


*Lor-El Co., Jersey City (I) 

Injection machines: 1—1 oz.; 4—4 oz.; 1—5 oz.; 
1—6 oz.; 1—12 oz.; 1-16 oz. 

Pres., Sales Mgr. & Pur. Agt.—Miss L. E. Feiler 


**®Mack Molding Co., Inc., Wayne (C, 
B, i. 2) 

Compression presses: 48 

Extrusion machines: 1 

Injection machines: 35 

Transfer presses: 18 

Pres.—K. W. Macksey 

Vice Pres.—J. McIntosh 

Secy. & Sales Mgr.—S. I. Howell 

Treas.—D. S. Kendall 

Pur. Agt.—Wm. French 


tMartindell Molding Co., Trenton (C, I, 


Compression presses: 32 
Injection machines: 3 


Transfer presses: 6 
Pres.—M. H. Martindell 
Vice Pres.—G. C. Zentmayer 
Secy.—A. S. Martindell 
Treas.—M. H. Martindell, Jr. 
Pur. Agt.—J. C. Smith 


Modern Molders, Inc., Kenilworth (1) 
Injection machines: 5—4 to 16 oz. 
Pres. & Sales Mgr.—M. Lutz 

Secy. & Pur. Agt.—C. G. Karross, Jr, 


tMyler Plastics Corp., Jersey City (CM) 
Pres.—I. Clayman 


Natvar Corp., Woodbridge (E) 
Extrusion machines: 12 

Pres.—F. M. Damitz 

Vice Pres. & Sales Mgr.—S. Sicherman 
Secy.—V. Bator 

Treas.—P. H. Kempner 

Pur. Agt.—M. N. Hilseberg 


Nylon Molding Corp., Garwood (1) 
Injection machines: 1—2 oz.; 1—12 oz.; 1-18 o7 
Pres. & Pur. Agt.—M. Famely 

Vice Pres. & Treas.—J. N. Scher 

Secy.—P. Buckley 

Sales Mger.—G. Leyonmark 


xNytef Plastics Inc., Kenilworth (E 


*°Park Plastics Co., Linden (I) 

Injection machines: 3—3 oz.; 2—6 oz.; 2-10 oz 
9—12 oz.; 1—24 oz. 

Pres.—A. Lange 

Vice Pres.—E. Joffe 

Pur. Agt.—A. Monte 


*Parkway Plastics Inc., Irvington (C, | 
Compression presses: up to 250 ton 

Injection machines: up to 16 oz. 

Pres.—E. W. Rowan 

Secy. & Treas.—J. A. Thomson 


Plastex Process Co., Maywood (E) 
Extrusion machines: 1—1%"; 1—2%” 
Pres. & Sales Mgr.—C. Jordan 

Vice Pres. & Pur. Agt.—R. Jordan 


**Plastic Inlays, Inc., Summit (/) 
Injection machines: 4—4 oz.; 4—8 oz. 
Pres.—J. J. Larmour 

Vice Pres. & Sales Mgr.—A. E. Poole 
Pur. Agt.—C. B. Brown 


Plasticraft Mfg. Co., Kearny (I) 
Injection machines: 7—3 to 8 oz. 
Pres.—I. Siper 

Treas.—B. Siper 

Sales Mgr.—H. Siper 

Secy. & Pur. Agt.—S. Siper 


*Plastics Mfg. Co., Orange (I) 
Injection machines: 9—3 to 20 oz. 
Pres. & Sales Mgr.—C. F. Harms 
Secy. & Treas.—M. Reiss 


°Plastylite Corp., No. Plainfield (C, F. I 

Compression presses: 1—50 ton; 2-75 ton; * 
100 ton; 4—150 ton; 1—250 ton 

Extrusion machine: 1—2%” 

Transfer press: 1—150 ton 

Pres.—H. M. Weinraub 

Vice Pres. & Sales Mgr.—R. J. Gold 

Secy. & Treas.—Miss B. Weinraub 


*Plura Plastics, Irvington (/ 
Injection machines: 1—2 oz.; 3-5 


Owner—W. J. Gahm 


Poinsettia Co., Inc., Pitman (‘ 
Compression presses: 2—100 ton 
Injection machine: 1—3 oz. 


952 Complete addresses of companies listed appear on pp. 980-1002. 
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Poly Plastic Products, Inc., Paterson (E) 
é achines: 2—14%"; 1—2%” 


rusion 
os & s Mgr.—J. Esak 
Vice Pres. & Pur. Agt.—A. A. Voskian 
Secy.—R vid 
Treas.—1 . Najar 


Pyro Plastics Corp., Union (I) 
Injection achines: 40—2 to 16 oz. 
Pres.-W. M. Lester 

Vice Pres. & Treas.—B. L. Lester 
Secy.-W. P. Marin 

Ass't. Secy. & Treas.—W. M. Shapiro 
Eng. Sales Mgr.—J. W. Waldron 

Pur. Agt.—L. Lubars 

Sales Mat F. A. Bovais 


Raybestos-Manhattan, Inc., Passaic (C, 
E, I, T) 


°Reliance Plastic & Chemical Corp., 
Paterson (E) 

Extrusion machines: 2 

Pres.-H Levine 


tResistoflex Corp., Belleville (C, E, CM) 
Compression presses: 20 to 800 ton 

Extrusion machines: 1-2”; 1—4%” 

Pres.-E. S. Peierls 

Vice Pres. Sales & Sales Mgr.—H. E. Krebs 

Vice Pres. Res. & Dev.—A. N. T. St. John 
Secy.-F. V. Smith 

Treas.—J. M. Gentile 

Plastic Sales Mgr.—T. R. Thierry 

Pur. Agt.—R. J. Atkins 


tRichard Alan Button Co., Roosevelt (C) 

Compression presses: 1—50 ton; 10—150 ton; 
2-200 ton; 1-250 ton 

Owner—B. S. Haines 

Pur. Agt. & Mgr.—I. Cantor 


*°Shaw Insulator Co., Irvington (C, I, T) 
Compression presses: 28—15 to 325 ton 

Injection machines: 6—2 to 20 oz. 

Transfer presses: 81-15 to 325 ton 

Pres.-F. H. Shaw 

Vice Pres. Operations—S. H. Shaw 

Vice Pres. & Secy.—M. M. Stallman 

Treas.—W,. R. Hopkins 

Sales Mgr.—P. F. Huidekoper 

Pur. Agt.—F, P. Ashley 


*Springfield Tool & Die Co., Inc., Spring- 
field (I) 

Injection machines: 1—6 oz.; 4—12 oz. 

Pres., Treas. & Pur. Agt.—L, Stark 

Secy.—G. Freudenberger 


*Sterling Plastics Co., Union (1) 
Injection machines: 15—3 to 24 oz. 
Pres, & Treas.—G. J. Staab 

Secy.—M. D. Staab 

Ass’t, Treas.—F:; Betz 

Sales Mgr.—C. Cox 

Pur. Agt.—J. Reitmaier 


1*Stokes Molded Products Inc., Trenton 
(C, E, I, T) 

Compression presses: 157—25 to 600 ton 

Extrusion machines: 4 

Injection machines: 2 

Transfer presses: 2 

Pres.—S. W. Rolph 

Exec, Vice Pres.—S. P. Fisher 

Asst. Secy. & Treas.—S. L. Yurkiewicz 

Sales Mgr.—J. A. Jackson 

Pur, Agt.—J. Bilbee 


“Synthetic Plastics Co., Newark (C) 
Compr i presses: 71 

7 Kasen 

Vice Pres.—B. Kasen 


Secy, ‘s., Sales Mgr. & Pur. Agt.—D. Kasen 


Pres,—] 


* 
Operat wn tool reom,. 
® Indi Advertiser. 


} Unverified listing. 


we Plastics Co., Morristown (C, I, 


Compression presses: 85—up to 1000 ton 
Injection machines: 7—up to 16 oz. 
Transfer presses: 7—up to 200 ton 

Pres. & Treas.—H. W. Harding 

Secy.—C. Burke 

Sales Mgr.—G. F. Waite 

Pur. Agt.—A. Cuozzo 

Works Mgr.—Wm. Woodruff 

Compt.—H. Cook 


*Tell Mfg. Co., Inc., Orange (E, I) 
Extrusion machines: 7—-2%”"; 1—3%”; 1—4” 
Injection machines: 6—6 oz. 

Pres. & Sales Mgr.—P. Tell 

Vice Pres.—B. Steiner 


*Thermoplastic Processes, Inc., Stirling 


Extrusion machines: 8—144” to 4%” 
Pres. & Sales Mgr.—J. M. DuPont 
Vice Pres.—P. Pollara, F. Blatt 

Secy., Treas. & Pur. Agt.—V. J. DuPont 


*Thomas Mfg. Corp., Newark (I) 
Injection machines: 11—1 to 8 oz. 
Pres.—I. Thomas 

Exec. Vice Pres.—K. R. Staub 

Vice Pres. Sales—B. Maidment 
Secy.—J. Edwards 

Pur. Agt.—J. J. Lax 


*United States Gasket Co., Camden (C, 
E, I, CM) 

Compression presses: 10—25 to 1500 ton 

Extrusion machines: 9 

Injection machines: 1—2 oz.; 1—3 oz.; 4—8 oz. 

Pres.—A. J. McMullen 

Vice Pres.—C. M. Hobson 

Secy. & Treas.—C. H. Meconnahey 

Sales Mgr.—H. Shott 

Pur. Agt.—J. W. Campbell 


*Van Ness Plastic Molding Co., Belle- 
ville (1) 

Injection machines: 1—3 oz.; 2—8 oz.; 1—4 oz. 

Partners—Mr. & Mrs. P. J. Van Ness 


Wagner Plastic Corp., W. New York (J) 
Injection machines: 1—2%” oz.; 3—8 oz. 
Pres.—W. Wagner 


—— Plastic Molding Co., Inc., 
Belleville (C, I, T) 

Compression presses: 25—10 to 500 ton 
Injection machines: 8—1 to 12 oz. 

Transfer presses: 7—10 to 300 ton 

Pres., Sales Mgr., & Pur. Agt.—A. J. Wiggins 
Vice Pres.—F. Tokes 

Secy. & Treas.—P. Rainone 


+*Wilpet Tool & Mfg. Co., Kearny (I) 

Injection machines: 2—4 oz.; 4—8 oz.; 4—12 oz.; 
1—16 oz. 

Pres.—W. Niclaus 

Secy. & Treas.—P. Pfaff 


NEW YORK 


*Accurate Molding Corp., L. I. C. (C) 
Compression presses: 15—50 to 300 ton 

Pres. & Sales Mgr.—L. Adenbaum 

Vice Pres.—D. Adenbaum 

Secy.—S. Schwimmer 

Treas. & Pur. Agt.—A. Adenbaum 


*Ace Plastic Co., Jamaica (E) 

Extrusion machines: 1-1”; 2—1%”; 2—2%”"; 2— 
8%”; 1—4%4” 

Pres.—A. D. Seidman 

Secy. & Treas.—S. Seidman 

Sales Mgr.—A. C. Pearson 

Pur. Agt.—J. Trainor 


CUSTOM MOLDERS AND EXTRUDERS 


Admiral Plastics Corp., Brooklyn (I) 
Injection machines: 4—8 oz. 

Pres.—A. H. Fishman 

Secy.—H. L. Schwartz, Jr. 

Pur. Agt.—A. Ansaldi 


Advance Molding Corp., New York (1) 
Injection machines: 4 to 12 oz. 

Pres. & Pur. Agt.—S. Lewis 

Sales Mgr.—I. Harris 


t*American Hard Rubber Co., New York 
(C, E, I, T, CM) 

Compression presses: 16—100 ton; 16—175 ton; 
30--200 ton; 39—250 ton; 3—380 ton; 1—400 
ton; 2—500 ton; 1—760 ton; 3—1600 ton; 1— 
2400 ton 

Extrusion machines: 1-24”; 1—2%”"; 1—3%” 

Injection machines: 1—1 oz.; 2—8 oz.; 1—48 
oz.; 1-80 oz. 

Transfer presses: 1—500 ton 

Pres.—V. T. Norton 

Vice Pres.—R. Reppert 

Secy.—B. Pollak 

Treas.—E. W. Kane 

Sales Mgr. G. H. Reed, Plastics Mgr. 

Pur. Agt.—V. Culver 


Angie Plasticraft Co., New York (C, 


Compression presses: 10—10 ton 
Injection machines: 4—2 oz. 
Partners—F. Yablon, L. Cooper 


American Plastics Corp., New York (C, 
E, I) 

Compression presses: 3—150 ton 

Extrusion machines: 2—244”; 1-34” 

Injection machines: 1—2 oz.; 4—8 oz.; 2—10 
oz.; 1—12 oz. 

Pres.—S. Askin 

Vice Pres.—J. A. Parsons, M. Aaron 

Secy.—J. K. Lindsay 

Sales Mgr.—M. Aaron 

Pur. Agt.—J. A. Parsons 


** Anchor Plastics Co., Inc., L. I. C. (E) 
Extrusion machines: 14 
Pres. & Sales Mgr.—R. A. Fisch 


**Auburn Button Works, Inc., Auburn 
(C, E, I, T) 

Compression presses: 106 

Extrusion machines: 1—1%”; 
1—3”; 2—3%”; 2—4%” 

Injection machines: 22 

Transfer presses: 2—75 ton; 2—100 ton; 2—150 
ton; 1—200 ton; 3—300 ton; 1—350 ton; 2— 
400 ton; 1—600 ton 

Pres. & Gen. Mgr.—E. B. Crawford * 

Vice Pres.—E. M. Woodruff, D. Woodruff, Jr., 
J. H. Woodruff 

Secy.—H. B. Stewart 

Treas.—D. Woodruff, Sr. 

Pur. Agt.—J. H. Johnson 


1-2”; 2-2%"; 


* Augusta Plastics Inc., Bronx (I) 
Injection machines: 3—2 to 16 oz. 
Pres.—A. S. Jacobs 

Vice Pres.—J. J. Eder 

Director—S. Sapery 

Pur. Agt.—E. Bermas 


* Autograf Brush & Plastics Co., Inc., Wa- 
tervleit (I) 

Injection machines: 2—3 oz.; 2—8 oz.; 5—12 oz.; 
2—16 oz.; 1—20 oz.; 10—22 oz. 

Pres.—C. J. Wibblesman 

Vice Pres.—W. G. Coe 

Treas.—S. O. Beckman 

Sales Mgr.—R. E. Hartung 

Pur. Agt.—H. L, Lapin 


*Bassons Industries Corp., New York (C) 
Compression presses: 12—up to 300 ton 
Personnel: see p. 976 


Letters indicate type of molding. (See p. 941) 953 




















CUSTOM MOLDERS AND EXTRUDERS 


°Beacon Plastic & Metal Products, Inc., 
New York (I) 

Injection machines: 2 to 24 oz. 

Pres.—I. M. Spier 


“Bernard Plastics Molding Corp., L. I. C. 
(I) 

Injection machines: 3—4 to 16 oz. 

Pres. & Sales Mgr.—B. B. Levine 

Secy. & Treas.—Miss E,. Levine 


Bo-Mer Mfg. Co., Inc., Auburn (C) 

Compression presses: 3—30 ton; 1—50 ton; 1— 
150 ton 

Pres., Sales Mgr. & Pur. Agt.—K. H. Bowen 

Vice Pres. & Treas.—E. S. Frackelton 

Secy.—R. L. Bowen 


Brighton Plastics Co., Inc., Rochester 
(C, I) 

Compression presses: 1—20 ton 

Injection machines: 1—-2% oz.; 1—4 oz. 

Pres.—H. J. Gysel 


*Brilhart Plastics Corp., Mineola (C, I, T) 

Compression presses: 1—10 ton; 8—20 ton; 5— 
30 ton; 1—40 ton; 5—50 ton; 1—50 ton auto- 
matic; 1-125 ton 

Injection machines: 10—1 oz.; 3—2 oz.; 2—4 oz.; 
3—6 oz.; 3—8 oz.; 6—12 oz.; 2—32 oz. 

Pres.—J. M. F. Conrad 

Vice Pres. & Sales Mgr.—C. W. Kleiderer 

Ass’t. Gen. Mgr.—W. H. Young 

Secy.—M. R. Bullock 

Treas.—A. W. Cummings 

Pur. Agt.—T. J. MacBain 


+Brusher Plastics Molding Corp., Brook- 
lyn (C) 


Personnel: see p. 976 


*Busada Mfg. Corp., Maspeth (E) 
Extrusion machines: 2—2%” 

Pres. & Sales Mgr.—J. K. Busada 
Treas.—E, Busada 

Secy.—M. Booshada 


+Chester Packaging Products Corp., Yon- 
kers (E) 


Personnel: see p. 964 


Continental Can Co., Inc., Shellmar-Bet- 
ner Div., New York (E) 


**Contour Extrusion Co., Mamaroneck 
(E) 

Extrusion machines: 5 

Owners—H. Van Leeuwen, J. Dukess 


tCox Plastics Corp., Buffalo (C, T) 
Compression presses: 6—15 to 200 ton 
Transfer presses: 1—250 ton 

Pres. & Treas.—J. V. Cox 

Vice Pres.—H. M. Gosnell 

Secy.—E. D. Seimer 


Creative Plastics Corp., Stony Brook (C, 
I) 

Compression presses: 18—1 to 50 ton 

Injection machines: 1—1% oz. 

Pres. & Gen. Sales Mgr.—T. Harris 

Vice Pres.—E. A. Jenkins 

Secy.—M. Horgen 

Treas.—N. Hill 

Mer. Tool Room—F. Wharton 

Pur. Agt.—M. Horgen, E. A. Jenkins 


Crellin Plastic Corp., Chatham (I) 

Injection machines: 3—2 oz.; 3—8 oz.; 1-16 oz.; 
1—20 oz. 

Pres.—J. R. Crellin, Sr. 

Vice Pres. & Pur. Agt.—J. R. Crellin, Jr. 

Secy, Treas. & Sales Mgr.—R. S. Crellin 





* Operates own tool room, 


¥% Indicates Advertiser. ¢ Unverified listing. 


Debo, L. F. Mfg. Co., Depew (I) 
Injection machines: 2—2 oz.; 1—4 oz. 
Pres.—L. Debo 

Vice Pres.—F. Debo 


**Diemolding Corp., Canastota (C, T) 
Compression presses: 52—25 to 500 ton 
Transfer presses: 10—25 to 500 ton 
Pres.—D. H. Dew 

Vice Pres.--C. E. Davies 

Secy. & Treas.—N. L. Stafford 

Sales Mgr.—B. J. Dew 

Pur. Agt.—L. E. Brooks 


“oe* Plastic Products, Inc., Buffalo 


Injection machines: 2—1 oz.; 6—8 oz.; 2—12 oz. 
Pres.—N. J. Taylor 

Gen. Mgr.—R. A. Bright 

Sales Mgr.—J. C. Cassidy, Jr. 

Pur. Agt.—R. V. Shear 


tEagle Plastic Corp., L. I. C. (C, I, T) 
Compression presses: 25—50 to 300 ton 
Injection machines: 2—2 oz. 

Transfer presses: 1—50 ton 

Pres.—L. Ludwig 

Vice Pres.—S. B. Kluger 

Sales Megr.—S. J. Atkins 

Pur. Agt.—I. Sobol 


Empire Brushes, Inc., Port Chester (I) 
Injection machines: 6—12 to 80 oz. 
Gen. Mgr., Plastics Div.—H. H. Schwartz 


Extrudofilm Corp., New York (E) 
Extrusion machines: 5 

Pres.—A. Moss 

Treas.—J. Moss 

Sales Mgr. & Secy.—R. Moss 


*Forbes Products Corp., Rochester (E) 
Pres. & Secy.—C. Forbes 

Vice Pres.—S. Forbes 

Sales Mgr.—R. Haag 

Pur. Agt.—J. Lathrop 


*Gabriel Mfg. Co., Haverstraw (I) 
Injection machines: 1—8 oz.; 1—12 oz. 
Pres., Sales Mgr. & Pur. Agt.—E. Gabriel 
Vice Pres.—R. Gabriel 

Secy. & Treas.—E. Gabriel 


*Garlock Packing Co., Palmyra (C, E, I, 
CM) 

Compression presses: 2—4 ton; 2—6 ton; 1—12 
ton; 1—25 ton; 1-75 ton; 1-150 ton; 1-800 
ton; 2—3000 

Extrusion machines: 5 

Injection machines: 1—1 oz.; 1—8 oz. 

Pres. & Treas.—G. L. Abbott 

Exec. Vice Pres.—R. M. Waples 

Vice Pres., Prod.—C. R. Hubbard 

Vice Pres., Adv.—R. J. Hinkle 

Secy.—H. B. Pierce 

Sales Mgr.—L. Mohn 

Pur. Agt.—A. D. Trautman 


Gary Enterprises, Inc., Brooklyn (I) 
Injection machines: 7—86 oz. 

Pres. & Treas.—R. B. Fritzhand 

Vice Pres.—I. Fritzhand 

Sales Mgr. & Pur. Agt.—M. Printz 


Genesee Laboratory, Inc., Auburn (E) 
Extrusion machines: 4—3%” 

Pres. & Treas.--H. A. Cook 

Vice Pres.—G. Crolick 

Secy.—Miss M. D. Cook 


*Gleich, Emanuel D., New York (I) 


Injection machines: 1—2 oz.; 1—4 oz. 


+*Gries Reproducer Corp., New Rochelle 
(I) 


Injection machines: 12—.025 oz. 


Pres. & Treas.—O. Gries 
Vice Pres. & Secy.—A. Ehbrecht 
Dir. of Sales—J. Saks 

Pur. Agt.—R. Barlow 


*Haller Plastics Corp., L. I. C. (J) 

Injection machines: 1—6 oz.; 1-12 oz; 1-16 
oz. 

Pres. & Pur. Agt.—C. Haller 

Vice Pres. & Treas.—J. P. Slater 

Secy.—Miss Ruth Haller 

Sales Mgr.—K. Shanser 


+*Hardy Plastics & Chemical Corp 
Brooklyn (I) " 

Injection machines: 6-8 oz.; 6-12 oz.; 1-16 
oz.; 1—24 oz. 

Pres. & Pur. Agt.—G. Kletz 

Sales Mgr.—S. Fox 


tHarkin Affiliates Inc., New York (J) 


Injection machines: 1—8 oz. 


tHarmon, Ira Co., Inc., New York (J) 
Injection machines: up to 8 oz. 


Holman Mfg. Co., Inc., Hoosick Falls, 
(C, I) 

Compression presses: 12—5 to 150 ton 

Injection machines: 1—2 oz.; 1-12 oz. 

Pres. & Treas.—A. R. Tinnerholm 

Vice Pres.—R. F. Tinnerholm 

Vice Pres. & Secy.—B. Tinnerholm 

Sales Mgr.—H. H. Shepardson 

Pur. Agt. & Chief Eng.—S. L. Cluett, Jr. 


*Hopp Plastics, New York (I) 
Injection machines: 1—8 oz.; 1-10 oz. 
Personnel: see p. 964 


Hydro Molding Co., Plattsburg (C, I, T) 
Compression presses: 4—50 ton; 1—175 ton 
Injection machines: 4—2 oz.; 1—4 vz., 3-8 oz. 
Transfer presses: 5—50 to 175 ton 

Sales Mgr.—S. Levites 

Pur. Agt.—M. A. Rabin 


*Ideal Plastics Corp., Hollis (E, 1) 

Extrusion machines: 1—2%”; 2—4%” 

Injection machines: 8—3 oz.; 10—4 oz.; 30-8 
oz.; 2—9 oz.; 14—12 oz.; 2—16 oz.; 9-20 oz.; 
4—32 oz.; 2—48 oz.; 2—60 oz. 

Pres.—D. Rosenstein 

Chr. & Treas.—A. M. Katz 

Vice Pres.—B. F. Michtom 

Vice Pres. & Sales ‘Mgr.—A. C. Manovill 

Vice Pres.—L. Weintraub 

Pur. Agt.—J. Miller 


°Industrial Sales Engineers, New York 


Extrusion machines: 1—1%”; 2—2%”; 1—3%” 
Pres. & Treas.—L. P. Posner 

Vice Pres.—S. Posner 

Pur, Agt.—B. Logan 

Sales Mgr.—S. T. Held 


tInternational Plastic Co., New York (E, 
I) 

Extrusion machines: 1—3” 

Injection machines: 1—2 oz.; 2—8 oz.; 1-12 

Pres.—M. M. Ross 


*Jamison Plastic Corp., The, No. Bell- 
more (I) 

Injection machines: 11—2 to 32 oz 

Pres.—H. Jamison 

Vice Pres.—S. Bindman 

Secy.—A. Jamison 

Treas.—J. Jamison 

Sales Mgr.—H. Farber 

Pur. Agt.—J. Bonifazio 


+°Kerel Products Co., New Yor! (C, !) 


Compression presses: 2—150 ton; 1- - es 


) 
Injection machines: 1—3 oz.; 1-4 © 1 


954 Complete addresses of companies listed appear on pp. 980-1002. 
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s.—B. Kereluck 


Pres. & 

Vice Pr 4. Kereluck 

Secy. & oles Mgr.—B. Warshawsky 
Pur. Ag Prod. Mgr.—F. Kereluck 


Kwik old Plastic Corp., New York (I) 
nachines: 1—4 0z.; 2—8 oz.; 2-16 oz. 


Injectior 

Pres., Sales Mgr. & Pur. Agt.—J. Pearlman 
Vice Pres. & Secy.—S. Salwen 

Treas.—> (. Salwen 


}*Lautin Plastics Inc., Brooklyn (1) 

Injection machines: 1-8 oz.; 1-12 oz.; 1-16 
oz. 

Pres.— +. autin 


#Leaf Plastics, Inc., Yonkers (I) 

Injection machines: 2—4 0z.; 8—8 oz.; 2-12 
oz.; 1-16 oz. 

Pres.-G. W. Leaf 

Secy. & Treas.—Dr. W. R. Leaf 

Sales Mar.—F. Bellin 

Pur. Agt.—L. Gabriel 


Lee, Walter Chensical Corp., New York 
(C) 

Compression presses: 5 

Pres.-W. Elsfelder 

Secy.-N. I. Hodas 

Sales Mer.—A. Margosian 

Pur. Agt.—J. Kruk 


Loewinger Mold Eng. Co., Brooklyn (C, 
I, T) 

Compression presses: 4—30 to 150 ton 

Injection machines: 4—2 to 8 oz. 

Transfer presses: 2 

Owner—L. S. Loewinger 


}°Lumelite Corp., Pawling (C, I) 
Pres. & Treas.—H. W. Williams 

Vice Pres.—A. L. Stauft 

Secy.—G. M. Williams 

Sales Mgr.—F. E. Weddell 


Majestic Extruders Inc., New York (E) 
Extrusion machines: 4 

Pres., Treas. & Pur. Agt.—E. Kohn 

Vice Pres.—L. Orman 

Secy. & Sales Mgr.—N. Bordow 


*Majestic Molded Products, Inc., N. Y. 
(1) 

Injection machines: 14—8 to 200 oz. 

Pres. & Treas.—H. Wish 

Vice Pres. & Compt.—D. Sacharoff 

Secy.—M. Wish 

Gen. Mgr.—N. R. Davis 

Sales Mgr.—G, F. Smart 

Vice Pres. & Dir. of Sales—I. Sacharoff 

Plant Supt.-W. J. Ryshavy 


*Mastercraft Plastics Co., Inc., Jamaica 
(C, E, T, CM 

Compression presses: 4—125 ton 

Extrusion machines: 2—2%” 

lransfer presses: 4—125 ton 

Pres.—F. Monaco 

Vice Pres.~R. Monaco 

secy.—F. Monaco 

Treas. & Sales Mgr.—C. P. Monaco 

Pur. Agt.—S. Monaco 


*Mastro Plastics Corp., Bronx (1) 
‘njection machines: 22—4 to 22 oz. 
Pres.~M. Maccaferri 


secy.—C. A, Sherman 

Treas, Studli 

Sales Mor.—H. J. Kolenski 
Pur, A H. K. Chadakoft 


*Mok 7 amen Plastics, Inc., White- 


stor 
* Oper »wn tool room. 


% Indi Advertiser. ¢ Unverified listing. 


Injection machines: 1~% oz.; 1—6 oz.; 1—9 oz.; 
1—12 oz. 
Pres.—I. Allen 


TS Plastics Co., Inc., Rochester 

oe 

Injection machines: 1—1 0z.; 1—4 oz.; 2—8 oz. 
1—12 oz.; 1—20 oz. 

Extrusion machines: 3—6” 

Pres. & Gen. Mgr.—I. E. Copland 

Secy.—F. A. Goldwater 

Treas.—Dr. I. J. Wilinsky 

Plant Supt.—K. Coates 

Chief Engr.—D. .Simpson 


— Corp. of America, New York 


Injection machines: 2—8 oz.; 1—12 oz. 
Pres. & Pur. Agt.—R. M. Joffe 
Vice Pres. & Secy.—A. Joffe 


+*National Fabricating Co., So. Ozone 
Park (I) 
Injection machines: 9—2 to 18 oz. 


**Norton Laboratories, Inc., Lockport 
(C, I, T) 


Compression { 





Pp : 45—75 to 450 ton 
Injection machines: 12—2 to 16 oz. 
Transfer presses: 15—100 to 300 ton 
Pres.—J. B. Neal 

Vice Pres. & Pur. Agt.—M. L. Seekins 
Secy.—Mrs. L. C. Clifford 

Treas.—J. B. Shanley 

Sales Mgr.—J. S. Dabbs 


“«“ < Custom Molding Corp., Jamaica 


Injection machines: 2—2 oz.; 2—4 oz.; 1-12 oz. 
Pres.—E. M. Stankewich 

Vice Pres.—D. T. Stankewich 

Secy. & Treas.—C, W. Mitchell 

Sales Mgr.—N. S. Schenk 

Pur. Agt.—A. M. Mitchell 


*Plastic Molded Arts Corp., L. I. C. (I) 
Injection machines: 16—8 to 40 oz. 

Chr. of Bd.—P. Tommarchi 

Pres.—G. S. Bickwit 

Secy. & Treas.—J. Casalino 

Sales Mgr.—W. Barry 

Pur. Agt.—H. Wainola 


_ Service Corp., New York (C, I, 
T 


Compression presses: 2 

Injection machine: 1—12 oz. 

Transfer presses: 2 

Pres.—W. Kaplan 

Vice Pres.—P. Wertheimer 

Secy., Sales Mgr. & Pur. Agt.—M. Feldman 
Treas.—M. Kaplan 


*Plasticite Corp., New York (I) 
Injection machines: 20—3 to 16 oz. 
Pres.—E. Arenstein 

Treas.—S. Arenstein 

Pur. Agt.—J. Seliger 


*Plastiline, Inc., White Plains (I) 
Injection machines: 3—8 oz.; 1—12 oz. 
Pres. & Sales Mgr.—M. A. Batzer 

Secy. & Treas.—B. N. Batzer 

Pur. Agt.—G. R. Quinn 


Plicose Mfg. Corp., Brooklyn (E) 


*Popular Plastic Products Corp., North- 
port (I) 

Injection machines: 1—1 oz.; 4—8 oz.; 2—12 
oz.; 1—22 oz. 

Pres.—L. E. Elterman 

Vice Pres. & Treas.—W. Elterman 





CUSTOM MOLDERS AND EXTRUDERS 


Vice Pres. & Secy.—D. E. Elterman 
Sales Mgr.—W. A. Poliner 
Pur. Agt.—M. Fogel 


t*Polyform Plastics Corp., New York (E) 
Extrusion machines: 3—2%” 

Pres.—A. Kuber 

Vice Pres.—S. Mishkin 

Sales Mgr.—S. Rose 

Pur. Agt.—M. Bialy 


te Plastics Mfg. Co., New York 


Injection machines: 1—1 0z.; 4—8 oz.; 1—9 oz.; 
1—12 oz.; 1—16 oz. 

Pres.—H. Meklembourg 

Prod. Mgr.—L. Spalter 


*R. C. Molding, Inc., New Hyde Park (I) 

Injection machines: 1—4 oz.; 4—8 oz.; 1-12 oz.; 
2—16 oz. 

Pres.—B. E. Wessinger 

Vice Pres., Sales Mgr. & Pur. Agt.—G. P. Hum- 
phrey 

Secy.-L. D. Wessinger 

Treas.—R. S. Humphrey 


+Rathbun Molding Corp., Salamanca (C) 

Compression presses: 5—25 ton; 4—50 ton; 1— 
75 ton; 3—150 ton; 8—200 ton; 2—400 ton; 
2—600 ton 

Pres.—M. L. Rathbun 

Treas.—C. F. Gerhardt 


Robinson Plastics Corp., New York (1) 
Injection machines: 1—8 oz.; 3—12 oz. 
Pres.—S. M. Robinson 

Vice Pres. & Pur. Agt.—I. I. Rubin 

Sales Mgr.—M. Maibrunn 


**Rotuba Extruders Inc., Brooklyn (E, I) 
Extrusion machines: 10 

Injection machines: 2—12 oz. 

Pres.—W. Bell 

Secy.—J. Novello 

Sales Mgr.—H. J. Weber 

Plant Mgr.—M. Dohren 


*St. Regis Sales Corp., Panelyte Div., 
New York (E, I) 

Injection machines: 32 oz.; 48 oz.; 60 oz.; 
200 oz. 

Pres.—R. K. Ferguson 

Vice Pres. & Sales Mgr.—C. R. Mahaney 

Secy.—W. J. Dixon 

Treas.—N. Bilas 

Sales Mgr.—J. M. Zeier—Industrial 

Pur. Agt.—J. R. Eakin 


*Shelley Products, Ltd., Huntington Sta- 
tion (I, T) 

Injection machines: 2—2 oz.; 1—8 oz.; 4—22 oz. 

Transfer presses: 2—10 ton; 4—50 ton 

Pres. & Sales Mgr.—C. F. Galehouse 

Vice Pres.—M. Friedman 

Secy.—A. Galehouse 

Pur. Agt.—A. Scott 


**Shoe Form Co., Inc., Auburn (E) 
Pres.—F. P. DeWitt 

Ass’t. Secy. & Ass’t. Treas.—W. J. DeWitt, Jr. 
Sales Mgr.—G. N. Tutton 

Pur. Agt.—D. Odell 


*Specialty Insulation Mfg. Co., Inc., 
Hoosick Falls (C, T) 

Compression presses: 32—25 ton; 20—50 ton; 
1—60 ton; 14—75 ton; 7-—110 ton; 3-170 
ton; 2—350 ton 

Transfer presses: 8 

Pres. & Treas.—E. J. Skorupski 

Vice Pres.—E. J. Bateholts 

Secy. & Pur. Agt.—C. J. Kempf 


Letters indicate type of molding. (See p. 941) 955 
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Starlite Plastic Co., Kenmore (C, CM) 
Compression presses: 2—75 ton; 1—85 ton 


Personnel: see p. 977 


®Sterling Molders, Inc., Buffalo (I) 

Injection machines: 2—2 oz.; 1-3 oz.; 1—4 oz.; 
5—8 oz.; 1—10 oz. 

Pres. & Sales Mgr.—J. H. Kirk 

Vice Pres.—P. H. Bronnenkant 

Secy.—M. Catalano 

Treas.—C, M. Ferree 

Pur. Agt.—C. J. Minneci 


®Streamline Plastics Co., New York (E, I) 

Extrusion machines: 5—2%4” 

Injection machines: 2—2 oz.; 1—4 02z.; 8—8 oz. 

Partners: S. Bartner, E. Schlussel, M. J. Schlus- 
sel, M. Schlussel 


®Syracuse Ornamental Co., Inc., Syra- 
cuse (C, CM) 

Compression presses: 12—100 to 200 ton 

Pres.—A. E. Holstein 

Vice Pres.—P. M. Holstein 

Secy. & Treas.—M. Winkelstein 

Sales Mgr.—R. A. Holstein 

Plant Mger.—M. F. Clark 


+Syracuse Plastic Molders, Syracuse (I) 
Injection machines: 1—4 oz. 


Personnel: see p. 969 


+°T M C Industrial Corp., Mamaroneck 
(C, CM) 

Compression presses: 3 

Pres. & Treas.—C. Gebhardt 

Vice Pres. & Sales Mgr.—W. L. Deans 

Secy.—M. J. De Pasquale 

Pur. Agt.—D. Richards 


®Thermold Corp., Manlius (I) 

Injection machines: 1-2 0z.; 1-3 0z.; 1-9 oz.; 
1—12 oz. 

Pres.—H. A. T. Smith 

Vice Pres.—W. B. Ross 

Treas.—E. H. Ethridge, Jr. 


®Tico Plastics, Inc., New York (I) 
Injection machines: 8-24 oz. 

Pres. & Sales Mgr.—S. Blitz 

Treas.—I. S. Kirstein 

Pur. Agt.—C. E. Cohen 


®United Mask & Novelty Co. Inc., Glen- 
dale (C, I) 

Compression presses: 1—75 ton 

Injection machines: 1—2 oz.; 1-8 oz. 

Pres. & Treas.—E. G. Pamatat 

Vice Pres., Treas. & Pur. Agt.—C. A. Pamatat 

Sales Mgr.—Miss H. Pamatat 


*°Vogt Mfg. Corp., Rochester (E) 
Extrusion machines: 9—up to 4%” 

Pres.—R. A. Lander 

Vice Pres. & Treas.—L. S. Foulkes, Jr. 
Secy. & Mgr. Plastics Div.—R. A. Lander, Jr. 
Pur. Agt. Plastics Div.—J. Gagan 


*Vulcanized Rubber & Plastics Co., New 
York (I) 

Injection machines: 22—2 to 50 oz. 

Pres.—P. Beach 

Chr. Bd.—S. H. Renton 

Gen. Mgr.—R. Werner 

Treas.—A. O. Redland 

Secy.—H. Pfister 

Sales Mgr.—J. Gavin 


*Waljohn Plastics Inc., Brooklyn (E, I) 
Extrusion machines: 10 

Injection machines: 2—12 oz. 

Pres. & Pur. Agt.—W. Bell 

Secy.—J. Novello 

Sales Mgr.—H. J. Weber 


* Operates own tool room. 


% Indicates Advertiser. ¢ Unverified listing. 


*Westplex Corp., Rochester (I) 

Injection machines: 2—6 oz.; 2—10 oz.; 1—12 
oz. 

Pres. & Treas.—J. A. West, Jr. 

Vice Pres. & Secy.—F. Rohrbaugh 


White, S. S. Dental Mfg. Co., The, New 
York (C, I, T) 

Compression presses: up to 150 ton 

Injection machines: 2 to 12 oz. 

Transfer presses: 1—150 ton 

Mgr. Plastics Div.—J. P. Case 


World Plastex, New York (E, I) 

Extrusion machines: 1—%”; 2—2”; 1—2%”"; 2— 
3%” 

Injection machine: 1—16 oz. 

Partners—M. Book, L. A. Cook, C. F. Hutcheon, 
E. B. Leimseider, G. Streisguth 

Sales Mgr.—E. B. Leimseider 

Pur. Agt.—M. Book 


NORTH CAROLINA 


*Carolina Industrial Plastics Corp., Mt. 
Airy (E) 

Extrusion machines: 1-14”; 2—2%”; 3—3%4”; 
5—4%”; 1—6” 

Pres.—D. L. Webb 

Treas. & Gen. Mgr.—L. B. Webb 

Ass’t. Secy. & Treas.—J. G. Morton 

Sales Mgr.—C. M. Perry 


OHIO 
Adams Plastic Products, Cincinnati (E, I) 


Extrusion machines: 1—3%%” 

Injection machines: 1—3 oz.; 3—8 oz. 
Pres.—R. N. Adams 

Secy.—M. D. Adams 

Sales Mgr.—W. A. Weaver 


Allied Resinous Products, Inc., Conneaut 
(C, E, I) 

Compression presses: 1—750 ton; 1—1000 ton 

Extrusion machines: 1-1”; 1—-2%”; 1—4%” 

Injection machine: 1—8 oz. 

Pres.—N. K. Anderson 

Vice Pres. & Gen. Mgr.—J. B. Phipps 

Secy. & Treas.—G. Kingdom 


~ nee Agile Corp., Bedford (C, E, 
I 


Compression presses: 1—150 ton 
Extrusion machines: 6 

Injection machines: 2 

Pres. & Treas.—J. A. Neumann 

Vice Pres. Chg. of Sales—C. F. Freedman 
Pur. Agt.—L. Weidinger 


tAnchor Hocking Glass Corp., Lancaster 
(C, I) 

Compression presses: 5—55 ton; 1—150 ton; 
1—350 ton 

Injection machines: 1—1 oz. 

Pres.—W. V. Fisher 

Vice Pres.—R. P. Herrold 

Secy.—T. C. Fulton 

Treas.—C. L. Fulton 

Vice Pres. & Sales Mgr.—S. B. DeMerell 

Pur. Agt.—D. A. Thompson 


*Barron, J. E. Plastics, Inc., Cincinnati 
(1) 

Injection machines: 2—% oz. 

Personnel: see p. 965 


Baxter Co., The, Cincinnati (C, M) 
Pres. & Treas.—J. E. Baxter 

Vice Pres.—R. Stern 

Pur. Agt.—J. Helgesen 


*Buckeye Molding Co., Miamisburg (I) 

Injection machines: 1—1 oz.; 2-3 oz.; 7—8 oz.; 
2—12 oz.; 2—48 oz. 

Pres. & Sales Mgr.—W. H. Robinson 


Vice Pres.—E. W. Robinson 
Secy.—L. H. Mahrt 
Treas.—G. Sanders 

Pur. Agt.—J. Reimuller 


Cambridge-Panelyte Molded Plastics Co 
Cambridge (C, I, T) \ 

Compression presses: 4—20 to 300 ton 

Injection machines: 27—8 to 300 oz. 

Transfer presses: 2—50 to 200 ton 

Pres.—E. Jensen 

Ass’t. to Pres.—D. T. Culbertson 

Secy. & Treas.—C. R. Downs 

Sales Mgrs.—P. H. Brill; V. L. Kiernan 

Pur. Agt.—P. Morgatroyd 


Campro Co., The, Canton (1) 
Injection machines: 12—8 to 82 oz, 
Pres. & Treas.—A. H. Harris 

Vice Pres. & Secy.—C. Wolk 

Sales Mgr.—R. W. Sweaney 

Pur. Agt.—R. C. Thomas 


**Carlon Products Corp., Cleveland (F) 
Extrusion machines: 30—2” to 10” 

Pres.—B. Britton 

Vice Pres.—P. S. Britton 

Vice Pres. & Gen. Mgr.—W. S. Prendergast 
Treas.—D. E. Weaver 

Sales Mgr.—T. W. Dunn 

Prod. Mgr.—R. Kustra 


I eas Molded Plastics Inc., Bryan 
) 


Injection machines: 1—4 oz.; 4—8 oz.; 2-12 oz.; 
2—20 oz.; 1—48 oz. 

Pres., Gen. & Sales Mgr.—L. L. Phillips 

Vice Pres.—G. Hester 

Secy. & Treas.—L. M. MacDonald 

Pur. Agt.—J. C. Sloan 


Cincinnati Development & Mfg. Co., Cin- 
cinnati (C) 

Compression presses: 1—30 ton; 1—50 ton 

Personnel: see p. 965 


*Cincinnati Molding Co., Cincinnati (C) 
Compression presses: 6—75 ton 
Gen. Mgr.—H. C. Pendery 


+Cleveland Plastics, Inc., Cleveland (I) 


+*Clopay Corp., Cincinnati (E) 


Extrusion machines: 3—2%”; 1—4%4”; 1-8” 


tColonial Plastics Mfg. Co., The, Cleve- 
land (E, I) 

Extrusion machines: 1—3%4”; 1—3%” 

Injection machines: 5—2 oz.; 5—8 oz.; 2-12 02; 
1—16 oz. 

Pres.—L. C. Jones 

Vice Pres.—F. D. Sadler 

Secy.—B. H. Schulist 

Treas.—J. L. Jones 

Sales Mgr.—J. E. Jones 

Pur. Agt.—C. H. Johnson 


*Columbus Plastic Products, Inc., Co- 
lumbus (I) 

Injection machines: 5—4 oz.; 10—8 02z.; 2-9 
oz.; 6-12 oz.; 183-16 oz.; 1-22 oz.; 2-24 
oz.; 2—48 oz.; 1—60 oz. 

Pres.—G. W. Keny 

Secy. & Treas.—W. J. Braley 

Sales Mgr.—D. S. Poulton 

Pur. Agt.—H. L. Schafer 


Continental Can Co., Inc., Plastics Div., 
Cambridge (C, I, T) 


*Cosmo Plastics Co., Cleveland (!) 
Injection machines: 1—4 oz.; 2—8 oz 3—12 07 
Pres. & Pur. Agt.—I. Gordon 

Vice Pres.—A. Gordon 

Secy. & Treas.—M. J. Gordon 

Sales Mgr.—B. Gordon 


956 Complete addresses of companies listed appear on pp. 980-1002. 





a ee 








s Co., 


id (E) 


Bryan 


12 oz.; 


 Co- 


5 2-9 


2-24 


; Div., 


~]2 oz 


D & C Plastics Co., Kent (I) 
Injection machines: 2—8 oz. 
Owners—-D. L. Davenport, V. Gontero 


epimco-Gray Co., Dayton (C, T) 
Compression presses: 18—5 to 400 ton 
Transfer presses: 1-150 ton 

Mgr. Partner—F. E. Gray, R. K. Gray 
Ass’t. Gen. Mgr.—R. A. Wright 

Sales Mar. Plastices—C. F. Dearth 

Pur. Agt.—H. M. Armentrout 


}*Elyria em 43 & Engineering Co., 
Elyria (C, I, T 

Compression presses: 2 

Injection machines: 3 

Transfer presses: 10 

Pres.—-R. Frey 

Treas.—E. Frey 


°F, & F. Mold & Die Works, Inc., Dayton 
(I) 

Injection machines: 8—4 to 22 oz. 

Pres.—J. Fiedler 

Vice Pres.—O. E. Fiedler 

Sales Mer.—J. G. Braden 


Ferriot Bros., Inc., Akron (I) 

Injection machines: 1—2 oz.; 8—8 oz.; 1-12 oz.; 
1-24 oz. 

Pres.—G. H. Ferriot 

Vice Pres. & Sales Mgr.—J. V. Ferriot 

Vice Pres. & Compt.—W. B. Poe 

Treas.—E. F. Ferriot 

Pur. Agt.—E. F. Ferriot 


*°Geauga Industries Co. Inc., Middle- 
field (E) 

Extrusion machines: 6 

Chr. of Bd.—E. H. Clark 

Pres.—A. Welch 

Vice Pres., Secy. & Treas.—L. M. Johnson 

Sales Mgr.—P. Boom 

Pur, Agt.—B. Cook 


*°General Industries Co., The, Elyria 
(C, I, T) 

Compression presses: 2—30 ton; 16—40 ton; 
7-50 ton; 15—70 ton; 10—100 ton; 23—150 
ton; 8-200 ton; 23—800 ton; 6—425 ton; 6— 
620 ton; 2—675 ton; 8—1000 ton; 1—1800 
ton 

Injection machines: 1—2 oz.; 2—8 oz.; 3—9 oz.; 
3-12 oz.; 2-16 oz.; 2—28 oz.; 2—48 oz.; 
1-200 oz. 

Transfer presses: 12-100 ton; 9—150 ton; 7— 
800 ton; 1—425 ton 

Pres.—A. W. Fritzsche 

Exec. Vice Pres.—H. E. Moon 

Vice Pres.—O. W. Marsh 

Mgr., Plastic Div.—W. E. Foster 

Ass’t. Mgr., Plastic Div.—M. O. Barchard 

Sales Mgr., Plastic Div.—J. M. Callihan 

Ass’t. Sales Mgr., Plastic Div.—E. J. Rothgery 

Treas.—C. F. Russert 

Pur. Agt.—C. Heidrich 


Globe Molded Plastics Co., Byesville, (I) 
Injection machines: 2-16 oz. 

Pres.-V. E. Frederick 

Vice Pres.—L, Matheny 

Secy. & Treas.—A. T. Gander 

Plant Mgr.—W. E. Long 


*Goodrich, B. F. Co., Plastics Div., Mar- 
ietta (E) 

Extrusion machines: 18 

Pres.—C. O, DeLong 

Gen. Mgr.—G. E. Field 

Sales Mgr.—Film & Sheet, M. L. Briscol; Ex- 
- ions, G. T, Parsons; Coated Fabrics, R. L. 

Pur. Agt.—J. M. McNeil 


* Oper 


ates own tool room. 


% Indicates Advertiser. } Unverified listing. 
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ae Plastic Corp., Chagrin Falls (E, 


Extrusion machines: 12—2%” to 344” 
Injection machines: 6—up to 9 oz. 
Pres. & Treas.—W. F. Miller 

Vice Pres.—S. Johnson 

Gen. Mgr.—W. F. Miller, Jr. 

Plant Mer.—F. P. Kelly 

Sales Mgr.—J. R. McNutt; R. Riggs 
Pur. Agt.—E. Richardson 


+*Keller Products Inc., Cleveland (E) 
Extrusion machines: 1—3%” 


Kindt-Collins Co., The, Cleveland (E) 
Pres.—E. T. Kindt 

Vice Pres. & Sales Mgr.—E. F. Kindt 
Secy.—D. T. Kindt 

Treas.—R. Kreiger 

Pur. Agt.—W. Burt 


**Kurz-Kasch, Inc., Dayton (C, T) 

Compression & Transfer presses: 130-10 to 
800 ton 

Pres. & Treas.—W. G. Davidson 

Vice Pres. & Sales Mgr.—R. L. Davidson 

Secy.—R. F. Young 

Pur. Agt.—I. H. Naas 

Works Mgr.—F. R. Kiernan 


Lake Erie Plastics Co., Elyria (I) 
Injection machines: 1—4 oz.; 1—8 oz.; 1—10 oz. 
Owner—O. F. Everitt 


Majestic Molding Co., Elyria (I) 
Injection machines: 1—4 oz.; 3—8 oz.; 1-16 oz. 
Pres.—W. T. Kahliff 


*Meridian Plastics, Inc., Byesville (I) 

Injection machines: 1—2 oz.; 1—4 oz.; 2—9 oz.; 
8—16 oz. 

Pres., Treas., & Sales Mgr.—J. E. Wolfe 

Vice Pres.—J. Hoag 

Secy.—F. C. Leyshon 

Pur. Agt.—E. M. Brown 


*Metal Specialty Co., The, Cincinnati (I) 
Injection machines: 8—up to 48 oz. 

Pres.—A. Tietig, I 

Vice Pres. & Gen. Mgr.—H. S. Johnson 

Secy. & Treas.—R. R. Fey 

Sales Mgr.—G. P. Reif 

Pur. Agt.—J. Stross 


a Plastics, Inc., Cambridge (C, 


Compression presses: 30 to 300 ton 
Transfer presses: 50 to 200 ton 
Pres.—L. F. James 

Secy. & Treas.—R. L. James 


Munray Products Inc., Cleveland (E) 
Extrusion machines:2—2%”; 1—3%”; 1—6” 
Pres.—W. A. Munkacsy 

Vice Pres. & Treas.—T. E. Butz 

Secy. & Pur. Agt.—Miss D. A. Moore 

Sales Mgr.—V. K. Jack 


*Owens-Illinois Co., Toledo (C, I) 
Vice Pres. & Gen. Mgr.—G. S. Babcock 
Sales Mgr.—J. A. Rudy 

Pur. Agt.—M. S. Carr 


Peerless Molded Plastics, Inc., Toledo 
i, he 2 

Compression presses: 32—15 to 300 ton 

Injection machines: 8—2 to 12 oz. 

Transfer presses: 8—50 to 250 ton 

Pres., Treas. & Sales Mgr.—W. G. Skutch 

Vice Pres.—P. DeHan 

Secy.—W. G. Skutch, Jr. 

Pur. Agt.—J. Tochtermann 


Pioneer Plastics, Dayton (I) 


Injection machines: 4 
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Plaskolite, Inc., Columbus (E) 
Extrusion machines: 2—2”; 1—-2%”; 1—3%" 
Pres.—D. G. Dunn 

Treas., & Secy.—N. H. Olson 


**Plastex Co., The, Columbus (E) 

Extrusion machines: 2—2%”"; 4—3%"; 1—4%" 

Pres.—O. S. Zimmerman 

Vice Pres.—R. O. Zimmerman, R. S. Zimmer- 
man, P. M. Rhulman 

Secy. & Treas.—R. S. Ellison 

Sales Mgr.—P. M. Rbulman 

Pur. Agt.—P. O. Zimmerman 


hee Moldings Corp., Cincinnati (C, 
> 

Compression presses: 45-15 to 400 ton 
Injection machine: 1—4 oz. 

Transfer presses: 12—100 to 400 ton 

Pres. & Pur. Agt.—E. J. Gerdes 

Vice Pres.—J. E. Bast 

Secy.—A. Pfau 

Treas.—J. P. Merke 

Sales Mgr.—R. W. Gerdes 


*°Plastic Research Products, Urbana 
(C, T) 

Compression presses: 35—20 to 850 ton 

Transfer presses: 15—50 to 350 ton 

Pres.—W. O. Grimes 

Vice Pres.—D. O. Printz 

Sales Mgr. & Pur. Agt.—R. E. Stockton 

Plant Mgr.—C. R. Finley 

Chief Engr.—L. L. Lyon 


*Precision Molded Plastics, Inc., Cleve- 
land (I) 

Injection machines: 4—8 to 22 oz. 

Pres. & Treas.—C. C. Gildersleeve 

Vice Pres.—M. M. Gildersleeve 

Secy.—G. D. Rager 


R & K Tool & Die Co., The, Cleveland (1) 

Injection machines: 4—4 oz.; 1—6 oz.; 2—8 oz« 
1—16 oz. 

Pres. & Treas.—J. A. Rybak 

Vice Pres. & Secy.—F. R. Kreuscher 

Sales Mgr.—R. A. Rybak 

Pur. Agt.—C. E. Harr 


**Recto Molded Products, Inc., Cincin- 
nati (C, I, T) 

Compression presses: 48—7 to 200 ton 

Injection machines: 8—4 to 8 oz. 

Transfer presses: 1—140 ton 

Pres.—N. A. Backscheider 

Vice Pres. & Treas.—I. H. Klein 

Secy.—F. Harvey 

Sales Mgr.—A. R. Rebold 

Pur. Agt.—R. H. Louder 


Sajar Plastics Inc., Middlefield (1) 
Injection machines: 2—8 oz. 

Pres, & Pur. Agt.—A. H. Radde 

Secy., Treas. & Sales Mgr.—L. M. Johnson 


Shellmar Products Corp., Mt. Vernon (E) 
Pres.—B. W. Martin 
Vice Pres. & Gen. Mgr.—B. Verson 


Shepherd, J. H. Son & Co., Elyria (J) 

Injection machines: 2—8 oz. 

Partners—I. L. Shepherd, R. K. Sheperd, W. T. 
Kahliff 


*Standard Molding Corp., Dayton (I) 

Injection machines: 1—4 oz.; 3-8 oz.; 1-16 
oz.; 1-28 oz.; 2—48 oz. 

Pres. & Treas.—R. G. Stigler 

Vice Pres., Secy. & Pur. Agt.-W. F. Oelman 

Sales Mgr.——D. L. Meeker 


Steere Enterprises Inc., Akron (1) 

Injection machine: plastisol 

Pres., Treas., Sales Mgr. & Pur. Agt.—F. W. 
Steere, Jr. 

Vice Pres. & Secy.--Miss R. D. Steere 
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*Sun Plastic, Inc., Cuyahoga Falls (I) 

Injection machines: 1—4 oz.; 1—8 oz.; 1—10 oz. 

Pres., Treas., Sales Mgr. & Pur. Agt.—A. D. 
Grafton 

Vice Pres. & Secy.—G. L. Houck 


Toledo Plastics Co., Toledo (C, I) 


Compression presses: 1—50 ton 
Injection machines: 5 


#°U. S. Stoneware Co., Akron (E) 
Extrusion Machines: 10—up to 4%” 


Universal Molding Inc., Upper Sandusky 
(I) 

Injection machines: 1—4 oz.; 1—8 oz.; 5—16 
oz.; 1—28 oz. 

Pres.—H. R. Rome 

Vice Pres. & Treas.—B. Verson 

Sales Mgr.—L. Brudno 


*Van Dorn Iron Works Co., Cleveland 
(E, I) 

Extrusion machines: 2—314” 

Injection machines: 5—2 oz.; 5—8 oz.; 2—12 oz.; 
1—16 oz. 

Pres. & Gen. Mgr.—L. C. Jones 

Vice Pres.—F. D. Sadler 

Secy.—B. H. Schulist 

Treas.—J. L. Jones 

Sales & Adv. Mgr.—J. J. Reichel 

Pur. Agt.—L. W. Curren 


*Vichek Tool Co., Cleveland (C, E, 1) 
Compression presses: 5—up to 300 ton 
Extrusion machines: 1—3%” 

Injection machines: 10—up to 48 oz. 
Pres.—E. C. Koster 

Vice Pres’ & Treas.—D. B. Wilson 

Secy.—L. F. Storie 

Sales Mgr.—R. I. Imhoff 

Pur. Agt.—F. J. Tkach 


Welch Plastics & Mfg. Co., Inc., Colum- 
bus (J) 

Injection machines: 6—4 to 12 oz. 

Pres.—A. R. Welch 

Vice Pres. & Sales Mgr.—R. A. Welch 

Secy., Treas. & Pur. Agt.—F. A. Welch 


Wilson Plastics, Inc., Sandusky (J) 
Injection machines: 1—4 oz.; 11—8 oz. 
Pres.—O. C. Wilson 

Vice Pres.—W. L. Thomas 

Secy. & Treas.—R. R. Kruse 

Sales Mgr.—J. L. Sampson 

Pur. Agt.—W. W. Arnold 


*°Yardley Plastics Co., Columbus (E, I) 
Extrusion machines: 16—1” to 6” 

Injection machines: 16—4 to 48 oz. 

Pres.—F. B. Hill, Jr. 

Exec. Vice Pres.—C. A. Ebner 

Secy. & Gen. Mgr.—W. E. Jacobson 

Treas.—F. B. Hill, Ill 

Sales Mgr.—R. W. Rosel 

Pur. Agt.—D. W. Haines 


Zenith Plastics Co., Cleveland (I) 

Injection machines: 1—4 oz.; 1—7 oz.; 1—9 oz.; 
1—16 oz.; 1—22 oz. 

Pres. & Secy.—F. N. Acker 

Vice Pres. & Sales Mgr.—P. R. Zurlinden 

Treas. & Pur. Agt.—P. E. Keidel 


OREGON 
*Beaman Plastics, Portland (C, I) 


Compression presses: 1—90 ton; 1—300 ton 
Injection machine: 1—16 oz. 

Pres.—T. E. Beaman 

Vice Pres.—W. W. Hickman 

Secy. & Treas.—C. J. Fisher 

Pur. Agt.—W. Goodman 





* Operates own tool room. 


%& Indicates Advertiser. ¢ Unverified listing. 


+*Columbia Basin Plastics Co., Portland 
(C, I, T) 

Compression presses: 1—75 ton; 1-100 ton; 1— 
250 ton; 1—300 ton 

Injection machines: 3—12 oz. 

Transfer presses: 1—250 ton 

Pres.—J. C. DeShazor, Jr. 

Vice Pres.—H. B. DeWaide 

Secy.—M. E. DeShazor 

Treas.—R. Morris 

Sales Mgr.—F. Gustafson 

Pur. Agt.—G. Anderson 


*Grant & Roth Plastics, Inc., Portland 
(C, I) 

Compression presses: 1—300 ton 

Injection machines: 1—4 oz.; 1—8 oz. 

Pres.—D. L. Grant 

Secy.—M. R. Roth 


t+Multi-Craft Inc., Portland (C, I) 
Compression presses: 1-150 ton 
Injection machines: 1—-1% oz. 
Pres.—D. P. McMilan 

Vice Pres.—F. C. Rain 

Secy. & Treas.—E. Lachenmeier 


PENNSYLVANIA 
#°A. S. K. Mfg. Co., Phila. (1) 


Injection machines: 4—1% to 4 oz. 
Owner—H. Vartanian 


*Acme Plastic Products Co., Inc., Hor- 
sham (C, T) 

Compression presses: 4—15 ton; 2—75 ton; 6 
manual 

Transfer presses: 2—up to 75 ton 

Pres. & Pur. Agt.—B. E. House 

Secy. & Treas.—Miss J. L. House 

Sales Mgr.—J. E. Fleagle 


** American Insulator Corp., New Free- 
dom (C, I, T, CM) 

Compression presses: 85—10 to 75 ton 

Injection machines: 11—4 to 48 oz. 

Transfer presses: 16—40 to 650 ton 

Pres.—E. J. Caughlin 

Vice Pres. & Gen. Mgr.—C. M. Norris 

Secy.—R. Fisher 

Treas. & Compt.—V. E. Hellrung 

Vice Pres. Chg. of Sales—B. F. Hantz 

Pur. Agt.—A. L. Bortner 


¢*Animal Trap Co., of America, Lititz 
C 


Compression presses: 4—50 ton 
Pres.—C. M. Woolworth 

Vice Pres. & Sales Mgr.—D. S. Morrison 
Vice Pres.—C. C. Straley 

Secy.—J. G. Eshleman 

Pur. Agt.—C. H. Kling 


Applied Plastics, Div. Keystone Brass 
Works Inc., Erie (C, I, T) 

Compression presses: 8—50 to 400 ton 

Injection machines: 2—4 to 12 oz. 

Transfer presses: 7—50 to 400 ton 

Vice Pres. & Mgr.—L. T. Moore 

Secy.—Miss E. Anderson 

Treas.—W. Jones 


+Armstrong Cork Co., Lancaster (C, I) 
Pres.—C. J. Backstrand 

Vice Pres.—K. O. Bates 

Secy.—K. Powlison 

Treas.—M. J. Warnock 

Sales Mgr.—V. A. Game 

Pur. Agt.—M. L. Lampe 


tAtlas Mineral Products Co., The, Mertz- 
town (C, E, I) 

Pres.—Dr. R. B. Seymour 

Vice Pres. Sales & Eng.—J. A. Snook 

Asst. Secy.—B. W. Dorr 

Treas.—J. A. Snook 





Research Dir.—Dr. R. H. Steiner 


Pur. Agt.—G. L. Wirtz, Jr. . 
*Breau Plastic Industries, Phila. (J) 
Injection machines: 1—1 oz. I 
Partner—A. Breau 

| 


*Bruce Molded Plastic Products Inc 

Pittsburgh (C, I, T) “4 
Compression presses: 1—50 ton; 1—150 ton: 

1-300 ton : 
Injection machines; 1—1 oz.; 1—12 oz. 
Transfer presses: 1-300 ton 
Pres.—S. L. Weiner 
Vice Pres. & Sales Mgr.—L. Louik | 
Secy. & Treas.—G. Levinson 


**Byrd Plastics, Inc., Erie (I) 
Injection machines: 1—4 oz.; 2—8 oz.; 1-19 

oz. 
Pres. & Treas.—W. R. Byrd 
Sales Mgr.—J. Moon , 


+Castor Plastics, Phila. (C) | 

Compression presses: 3—20 ton; 1—40 ton; 1- 
60 ton; 1-100 ton; 1—200 ton 

Partners—W. J. C. Gessner; E. H. Gessner 


Child, S. G., Co., Phila. (C, T) 

Compression presses: 2—75 ton; 1—100 ton; 1- 
300 ton 

Transfer presses 1—120 ton 

Owner—S. G. Child, Jr. 


**Consolidated Molded Products Corp., 
Scranton (C, I, T) 

Compression presses: 88—15 to 400 ton 

Injection machines: 21—2 to 60 oz. 

Transfer presses: 23—up to 250 ton 

Pres. J. O’Connell 

Vice Pres., Prod.—E. W. Birney 

Secy.—J. E. McMahon 

Treas.—B. J. Peyton 

Sales Mgr. & Vice Pres.—J. W. Pillinger 

Pur. Agt.—W. Golden 


Crystal X Corp., Lenni Mills (C, E) 
Compression press: 1 
Extrusion machines: 1-114”; 1-2”; 2—3%" 


*Eby, Hugh H. Co., Phila. (C, I, T) 
Compression presses: 20—15 to 200 ton 
Injection machines: 1—% oz.; 1—4 oz. 
Transfer presses: 11—50 to 150 ton 
Pres.—B. Offerman 

Vice Pres.—J. M. Vananzi 

Secy. & Treas.—J. Hawley 

Sales Mgr.—G. E. Mohr 

Pur. Agt.—A. Hankinson 


Erie Plastics Co. Div., Erie Iron & Supply 
Corp., Erie (E) 

Extrusion machines: 1—2”; 1—3%” 

Pres.—E. A. Zacks 

Secy. & Treas.—J. A. Gage 


**Erie Resistor Corp., Erie (1) 
Injection machines: 22—8 to 80 oz. 
Pres.—G. R. Fryling 

Vice Pres.—W. H. Fryling 

Secy.—H. MacDonald 

Treas.—J. E. Dieteman 

Sales Mgr.—W. Conroy (Plastics Div.) 
Pur. Agt.—E. Eppley 


*Franklin Plastics, Inc., Franklin (E, |) 
Extrusion machines: 3 

Injection machines: 12—2 to 22 oz. 

Pres.—D. P. Downey 

Secy. & Treas.—R. E. Lindquist 

Sales Mgr.—C, R. Jageman 

Pur. Agt.—R. A. Hutzler 


*General Molds & Plastics Corp., Pitts 
burgh (I) 


Injection machines: 2—8 oz.; 1—10 


958 Complete addresses of companies listed appear on pp. 980-1002. 
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*°H & R Industries, Nazareth (E, I) 
Extrusion machines: 9-114” to 3%” 

Injection machines: 2-8 oz. 

Partners—J. J. Hauck, E. M. Roeder 


Halsey, Inc., Scranton (C) 

Compression presses: 2-15 ton; 4—200 ton; 1 
—300 ton 

Pres, & Treas.—H. J. Sorrell 

Vice Pres.—C. W. Hupfer 

Secy.-E. M. Sorrell 


Insulation Products Co., Pittsburgh (C) 

Compression presses: 4—35 to 100 ton 

Pres.-M. G. Rensland 

Secy. Treas., Sales Mgr. & Pur. Agt.—H. A. 
Rensland 


Keystone Packaging Service, Easton (E) 
Owner—J. Schoeneck 


*Loranger Plastics Corp., Warren (C, T) 
Compression presses: 16—15 to 700 ton 

Transfer presses: 4—200 ton 

Pres, & Treas.—J. A. Loranger 

Vice Pres. & Secy.—A. Loranger 

Sales Mgr.—H. Boyd 

Pur. Agt.—L. Biacchi 


Ludascher, Wm. Co., Eddington (I) 
Injection machines 1—4 oz. 
Owner—Wm. C. Ludascher 


— Insulation Co., Philadelphia (C, 
a 


Compression presses: 15—20 to 300 ton 
Injection machines: 8—1 to 22 oz. 
Transfer presses: 1—50 ton; 2—150 ton 
Pres. & Treas.—V. I. Zelov 

Vice Pres.—W. T. Bradbury 

Secy.—H. H. Zelov 

Sales Mgr.—R. Dickinson 

Pur. Agt.—P. Harte 


tNosco Plastics, Inc., Erie (I) 
Injection machines: 2 to 60 oz. 
Pres.-H. H. Kugel 

Secy.—F. F. Jones 

Treas.—R. G. Kugel 

Sales Mgr.—R. J. Wingerter 

Pur. Agt.—H. B. Brown 


** Penn Plastics Corp., Glenside (C, T) 

Compression presses: 8-50 ton; 4—100 ton; 4 
150 ton; 1-300 ton 

lransfer presses: 1-50 ton; 2-150 ton 

Pres. & Sales Mgr.—J. T. Sullivan 

Vice Pres.—H. F. Davis 

secy.—R. E. Manley, Jr. 

Treas L. O. Carlson 

Pur. Agt.—M. Klauger 


*°Perry Plastics Inc., Erie (C, I, T) 
( ression presses: 7—75 to 300 ton 
Injection machines: 11—4 to 32 oz. 

lranster presses: 4—200 to 300 ton 

Pre |. C. Stokes 

Vi res. & Treas.-H. H. George 

NI W. E. Hindman 

Sa Mer.—S. C. Seley 

Pi zt.—H. K. Siegmund 


tes own tool room. 
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“ee Plastics Corp., W. Pittsburgh 


Injection machines: 1—% oz.; 1—9 oz.; 6—16 oz. 
Pres.—E. F. Dumas 

Vice Pres. & Pur. Agt.—W. H. Young 

Secy.—D. Dumas 

Treas.—S. Dumas 


+Plandex Corp., Norristown (E) 
Extrusion machines: 6 

Pres.—J. B. Hendrickson 

Vice Pres. & Sales Mgr.—R. C. Elliott 
Secy. & Treas.—C. W. Smith 

Pur. Agt.—A. Frank 


*Plastic Mold & Die Co., Darby (C, I) 
Compression presses: 1—50 ton 

Injection machine: 1—4 oz. 

Owner—J. V. Kondan 


= Mold & Tool Co., Philadelphia 


Compression presses: 4—15 ton; 3—60 ton 
Owner—H. Purner 


— Specialty Products, Warren (C, 


Compression presses: 16-15 to 300 ton 
Transfer presses: 4—200 ton 

Pres.—Al Loranger 

Vice. Pres.—A. Loranger 

Sales Mgr.—R. Thompson 

Pur. Agt.—J. Pierce 


+*Plastics Engineering, Philadelphia (I) 
Injection machines: 1—2 oz. 

Pres.—W. H. Stagg 

Secy.—L. G. Stagg 


*Precision Plastics Co., Philadelphia (I) 
Injection machines: 4 to 24 oz. 

Pres. & Sales Mgr.—E. W. Danien 

Treas. & Pur. Agt.—M. Klein 


*Presque Isle Plastics, Inc., Erie (I) 

Injection machines: 2—4 oz.; 1-12 oz.; 4—16 
oz.; 1—22 oz.; 2—48 oz. 

Pres.—W. J. Phillips 

Vice Pres.—C. J. Staub 

Secy. & Treas.—D. N. Struble 


*°*Quinn-Berry Corp., Erie (I) 

Injection machines: 4—4 oz.; 1—6 oz.; 10-8 
oz.; 2—12 oz. 

Pres. & Sales Mgr.—J. P. Quinn 

Vice Pres. Mfg.—J. P. Murphy 

Secy. & Treas.—L. L. Berry 

Asst. Secy.—E. M. Mulcahy 

Pur. Agt.—A. P. Wagner 


+Scientific Research Inc., Glenside (I) 
Injection machines: 1—8 oz.; 2—12 oz.; 1-20 
oz. 


“= Industries Inc., Titusville (C, E, 


Compression press: 1—70 ton 
Extrusion machines: 36-24%” to 12%” 
Injection machines: 12—1 to 60 oz. 
Pres.—N. J. Poux 

Vice Pres. & Treas.—R. Poux 

Vice Pres. & Pur. Agt.—C. Poux 
Secy.—J. Reese 

Sales Mgr.—C. Yengst 


Squires Plastics, Inc., Verona (C, T) 
Compression presses: 3—50 ton; 1—200 ton; 
1—300 ton 

Transfer presses: 1—200 ton; 1—300 ton 

Pres. & Sales Mgr.—W. K. Squires 

Vice Pres.—W. A. Meyer 

Secy. & Treas.—A. J. Husak 

Supt.—M. L. Worstell 





CUSTOM MOLDERS AND EXTRUDERS 


% tage, aes Plastics Engineering, 


Injection machines: 1—1 oz.; 1—2 oz.; 1—8 oz. 
Pres.—W. H. Stagg 
Secy.—L. G. Stagg 


Venango Plastics, Inc., Franklin (I) 

Injection machines: 2—8 oz.; 1~12 oz.; 1-16 oz. 

Pres.—J. T. Demers 

Vice Pres., Sales Mgr. & Pur. Agt.—R. J. 
Litzinger 

Secy.—L. E. Horth 


*Vulcanized Rubber & Plastics Co., Mor- 
risville (I) 

Injection machines: 22—2 to 50 oz. 

Chairman—S. Renton 

Pres.—P. Beach 

Gen. Mgr.—R. Werner 

Dir. of Sales—D. Lewis 

Treas.—A. Redland 

Sales Mgr.—J. Galvin 

Pur. Agt.—I. Dalrymple 


*Warren Plastics Corp., Cropp Eng. Div., 
Warren (C, T) 

Compression presses: 1—3 ton; 1—15 ton; 4— 

60 ton 

Transfer presses: 3—6 ton 

Pres.—D. I. Cropp 

Vice Pres. & Pur. Agt.—L. M. Lind 

Secy. & Treas.—S. J. Myers 


*Westinghouse Electric Corp., Micarta 
Div., Trafford (C, E, I, T) 

Compression presses: 225 

Extrusion machines: 1—6” 

Injection machines: 1-16 oz. 

Transfer presses: 3~—75 ton 

Div. Mgr.—G. H. McBride 

Sales Mgr.—S. F. Davies 

Pur. Agt.—C. R. Keller 


ere Plastics Co., Inc., Latrobe 
C 


Compression presses: 7—15 ton; 4—50 ton; 2— 
100 ton; 1—250 ton 

Pres. & Sales Mgr.—G. J. Davis 

Vice Pres.—E. M. Schuman 

Secy.—H. A. Stewart 

Treas.—F. W. Davis 

Pur. Agt.—W. J. Williams, Sr. 


+Wirz, A. H., Inc., Chester (C, I) 


Compression presses: 5—50 ton; 1—150 ton 
Injection machines: 1—4 oz.; 3-8 oz. 
Pres. & Sales Mgr.—M. K. Dresden 

Vice Pres.—R. F. Cox; T. C. Cox, Jr. 
Secy.—R. B. Paul 

Treas.—H. W. Rowan 

Pur. Agt.—R. F. Cox 


*°Yates Co., Erie (E) 
Extrusion machines: 4—2” to 4%” 
Pres. & Treas.—R. N. Yates 
Secy.—M. C. Yates 

Pur. Agt.—G. F. Woodford 


RHODE ISLAND 


*Berkander, George F. Inc., Providence 
(E, 1) 

Extrusion machines: 1—2%” 

Injection machines: 6—4 oz.; 2—9 oz. 

Pres. & Sales Mgr.—J. S. Moran 

Vice Pres.—J. Arnold; B. Anderson 

Secy.—M. I. Glasheen 

Treas.—E. T. Dugan 

Pur. Agt.—D. T. Lakey 


Letters indicate type of molding. (See p. 941) 959 
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*Cowan Boyden Corp., Providence (I) 

Injection machines: 1—2 oz.; 3—8 oz.; 1-12 
oz.; 1-16 oz.; 1—20 oz. 

Pres., Treas. & Sales Mgr.—C. J. Cowan 

Secy.—L. Bickwit 

Pur. Agt.—B. G. Bottomley 


Cranston Molding Co., Cranston (C, I) 
Compression presses: 8—15 to 300 ton 
Injection machines: 1—2 oz. 

Partners—R. L. Jacob, R. J. Feuchter, F. Jacob 


#Dixon Corp., Bristol (C, E) 


*Elkloid Co., The, Providence (I) 
Injection machines: 1—% oz.;1—2% oz.; 1—4 oz. 
Pres., Treas. & Sales Mgr.—J. M. Koppe 

Vice Pres. & Pur. Agt.—M. Baruch 

Secy.—F. X. LaFrance 


Greene Plastics Corp., Wakefield (C, I) 
Compression presses: 9 

Injection machines: 1—1 oz. 

Pres.—G. W. B. White 

Vice Pres., Treas. & Sales Mgr.—W. B. White 
Secy.—F. G. Clarke 

Pur. Agt.—W. F. Cole, Jr. 


Molding Corp. of America, Inc., Paw- 
tucket (C) 

Compression presses: 50—50 to 500 ton 

Pres.—R. G. Holt 

Treas. & Gen. Mgr.—C. H. O’Koomian 


*Plastic Engineering Co., Pawtucket (I) 
Injection“ machines: 6—2 to 16 oz. 

Pres., Treas. & Sales Mgr.—E. I. Rose 

Vice Pres. & Pur. Agt.—B. Rose 

Secy.—D. Allen 


*Queen Products, Inc., Providence (I) 
Injection machines: 17 

Pres. & Treas.—F. Whittaker 

Vice Pres.—W. Craven 

Secy.—M. Wheeler 

Pur. Agt. & Sales Mgr.—A. I. Wheeler 


Rosbro Plastics Corp., Providence (I) 

Injection machines: 1-6 oz.; 16—8 oz.; 1-— 
24 oz. 

Pres.—B. M. Brown 

Sales Mgr. & Pur. Agt.—C. Caperonis 


** Tupper Corp., Woonsocket (E, I) 
Extrusion machines: 5 

Injection machines: 90—4 to 40 oz. 

Pres. & Treas.—E. S. Tupper 


SOUTH CAROLINA 
— Products Co., Hartsville (C, E, 


Compression presses: 58—35 ton; 3—150 ton; 
3—200 ton 

Injection machines: 1 

Extrusion machines: 1 

Transfer presses: 1—150 ton; 1—300 ton; 1— 
500 ton 

Pres.—J. L. Coker 

Exec. Vice Pres.—C. W. Coker 

Vice Pres. Engr. & Secy.—R. G. Coker 


*° Southern Plastics Co., Columbia (C, E) 
Compression presses: 7—10 to 200 ton 
Extrusion machines: 2—2%” 1—3%”; 2—3%” 
Pres. & Secy.—J. W. Lindau Ii 

Vice Pres. & Treas.—I, Kahn 

Pur. Agt.—L. Bogen 





* Operates own tool room. 
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*Kusan, Inc., Nashville (E, 1) 

Extrusion machines: 1—1” 

Injection machines: 1—2 oz.; 1—4 oz.; 4—8 oz.; 
4—12 oz.; 2—16 oz.; 2—32 oz. 

Pres.—W. R. McLain 

Exec. Vice Pres.—E. C. Horton 

Vice Pres., Sales—C. M. Anderson 

Secy. & Treas.—C. A. Horner 

Pur, Agt.—C. N. Shockley 


Morgan Plastics, Nashville (I) 
Injection machines: 1—9 oz. 

Gen. Mgr.—W. N. Morgan 

Sales Mgr.—E. S. Morgan, Jr. 


*National Plastics, Inc., Nashville (C, I) 

Compression presses: 2—150 ton; 2—250 ton; 
2—300 ton; 1—565 ton 

Injection machines: 1—1% oz. 

Pres.—C. Van Deventer, III 

Vice Pres.—C. L. Yeomans, M. T. Victor 

Secy. & Pur. Agt.—G. B. Reed 

Treas.—E. A. Sehorn 

Sales Mgr.—C. L. Yeomans 


+Patent Button Co. of Tenn., The, Knox- 
ville (C, I) 

Compression presses: 38—75 to 100 ton, 4 
automatics 

Injection machines: 2—8 oz. 

Pres.—D. S. Hart 

Vice Pres. & Gen. Mgr.—E. C. Snoddy 

Secy.—H. P. Hart 

Treas.—O. P. Camp 

Sales Mgr.—H. J. Melloy 

Pur. Agt.—S. E. Cunningham, Jr. 


TEXAS 
_— Plastic Molding Inc., Houston 


Injection machines: 1—1 oz.; 1-2 oz.; 1—2%; 
oz.; 1—8 oz.; 1-9 oz. 

Pres. & Pur. Agt.—L. D. Blackwell 

Vice. Pres.—R. H. Blackwell 

Secy. & Treas.—I. R. Blackwell 

Sales Mgr.—J. T. Pinkston 


— Machine & Tool Co., Fort Worth 
I 


Injection machines: 138—4 oz.; 3—12 oz. 
Pres. & Sales Mgr.—W. M. Harrison 
Vice Pres.—J. M. Harrison 

Secy., Treas. & Pur. Agt.—E. L. Halvorson 


*Linehan & Co., Dallas (E, I) 
Extrusion machines: 4—2%” 
Injection machines: 2—6 oz. 
Pres.—M. J. Linehan 

Vice Pres.—J. B. Linehan 

Secy. & Treas.—M. J. Linehan, Jr. 


*Loma Plastics, Inc., Ft. Worth (C, I) 
Compression presses: 2—50 ton; 1—250 ton 
Injection machines: 7 

Pres.—L. Barnett 

Vice Pres. & Sales Mgr.—I. N. Levine 
Treas.—M. Barnett 

Pur. Agt.—R. Fleming 


*Lone Star Plastics Co., Inc., Ft. Worth 
(C, I) 

Compression presses: 1-12 ton; 1—20 ton; 2— 
50 ton; 1—200 ton 

Injection machines: 1—4 oz. 

Pres. & Sales Mgr.—E. H. Swazey 

Vice Pres., Treas. & Pur. Agt.—M. Hare 

Secy.—H. Laney 





Molded Products Co., Inc., Ft. Worth (1) 
Injection machines: 1—2 oz.; 2—4 oz.. 1-6 o, 
Pres.—M. E. Yeary 

Vice Pres. & Sales Mgr.—F. B. Williams 
Secy.—J. J. Johnston 

Treas.—M. Moad 


Moore Plastics, San Antonio (I) 
Injection machine: 1—8 oz. 
Owner—B. Moore 


®Nalle Plastics, Inc., Austin (E, 1) 
Extrusion machines: 2—344”; 1—414” 
Injection machines: 2—2 oz.; 1-4 oz.; 2-8 oy, 
Pres.—G. S. Nalle, Jr. 

Secy. & Treas.—G. S. Nalle 

Sales Mgr.—M. L. Thiele 


Southwestern Plastic Pipe Co., Mineral 
Wells (E) 

Extrusion machines: 1—1%4"; 1-3”; 2-84” 

Pres.—E. F. Clemens 

Vice Pres.—E. C. Clemens 

Secy.—J. F. Bailey 

Sales Mgr.—E. W. Hendrick 


Texas Plastic Products Co., Galena Park 
(E) 

Extrusion machines: 1—3%4” 

Pres.—T. H. Shaptle 

Vice Pres. & Sales Mgr.—R. O. Tuxson 

Secy.—A. B. Keckley 

Treas.—W. Ferguson 

Pur. Agt. & Plant Mgr.—C. M. Nettles 


+*Wright Mfg. Co., Houston (C, T) 
Compression presses: 22-50 to 300 ton 
Transfer presses: 4—150 to 200 ton 
Pres.—T. F. Millane 

Vice Pres.—A. E. Wright 

Secy.—J. F. Millane 

Treas.—R. I. MacDonald 

Sales Mgr.—J. Chain 

Mgr.—Plastics Div.—C. J. Eckenrod 


UTAH 


*Rider Engineering & Plastic Co., Salt 
Lake City (I) 

Injection machines: 1—6 oz.; 1—9 oz. 

Pres.—R. W. Rider 

Vice Pres.—B. T. Rider 

Secy.—M. W. Rider 


VERMONT 


Manchester Molding Co., Manchester 
Depot (I) 

Injection machines: 1—8 oz. 

Pres.—J. H. Thompson 

Gen. Mgr. & Pur. Agt.—C. R. Ellingwood 

Sales Mgr.—H. J. Stratton 


VIRGINIA 
*Hafleigh & Co., Buchanan (C, ") 


Compression presses: 6—150 ton; 1—200 toa 
Extrusion machines: 2—2%” 


960 Complete addresses of companies listed appear on pp. 980-1002. 
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°Hake Mfg. Co. Inc., Roanoke (I) 

Injection machines: 1—4 oz.; 7-8 oz.; 1-9 
oz.; 1-12 oz. 

Pres, & Treas.—G. Kissak 

Vice Pres., Sales Mgr. & Secy.—H. Buhles, Jr. 


eLurie Plasties, Inc., Colonial Heights (E, 
I) 

Extrusion machines: up to 4%” 

Injection machines: 5-3 to 16 oz. 

Pres. & Sales Mgr.—R. Lurie 

Secy.—B. T. Kinsey, Jr. 

Asst, Treas.—J. Bryan, Ii 

Pur. Agt—H. J. Schroeder 


Southeastern Plastics Inc., Portsmouth 
(C, I, T) 

Compression presses: 4—25 to 150 ton 

Injection machines: 4—8 to 16 oz. 

Transfer presses: 2—150 ton 

Pres. Sales Mgr. & Pur. Agt.—R. L. Davis 

Vice Pres.—C. M. Davenport 

Secy.—R. W. Cunningham 

Treas.—E. M. Chandler 


+°Universal Moulded Products Corp., 
Bristol (C) 

Compression presses: 6—1 to 200 ton 

Pres.-T. H. McKoy, Jr. 

Vice Pres. & Chief Engr.—R. J. Nebesar 

Secy.—R. T. Crane 

Compt.—H. K. Hardie 

Sales Mer.—L. King 

Pur, Agt.—J. G. Barnes 


WASHINGTON 


°A & B Plastics, Seattle (CM) 
Pres.—C. A. Weaver, Jr. 


°Plastic Specialties Co., Seattle (I) 
Injection machines: 2—4 oz.; 1—6 oz.; 1—20 oz. 
Owner—R. G. Cheney 


Vaupell Plastics, Seattle (C, I, T) 
Compression presses: 4—175 ton 
Injection machines: 1—% oz.; 1—9 oz. 
Transfer presses: 1-150 ton 
Owner—L, J. Vaupell, Jr. 


WEST VIRGINIA 


Wheeling Stamping Co., Wheeling (C, 1) 

Compression presses: 8—60 ton; 2—100 ton; 
8-150 ton; 1-250 ton 

Injection machines: 1—1/8 oz.; 1-2 oz.; 1-8 
oz.; 1-8 oz. 

Pres.—A. W. Paull 

Secy.—A. D. Paull 

Treat:—A. W. Paull, Jr. 

Sales Mgr.—G. A. Kraatz 

Pur, Agt.—L. B. Park 


WISCONSIN 


ar es Plastics, Inc., Chippewa Falls, 
rT} 

) 

Extrusion machines: 12 

Injection machines: 1-2 oz.; 1-6 oz.; 1—8 oz. 
Pres. & Treas.—D. R. Williams 

* Operates own tool reom. 


®Incicates Advertiser, ¢ Unverified listing. 


Vice Pres.—Mrs. D. R. Williams 
Secy.—F. W. Auer 

Sales Mgr.—R. G. Carson 

Pur. Agt.—D. M. Nutter 


#Derlein Plastics, Cascade (I) 
Injection machines: 2—8 oz. 

Pres., Treas. & Pur. Agt.—E. Derlein 
Vice Pres.—R. Derlein 

Secy.—J. Derlein 

Sales Mgr.—E. L. Doberstein 


—* Masch Mfg. Co., Milwaukee, 
Contes presses: 6—50 to 350 ton 
Transfer presses: 6—50 to 250 ton 

Pres., Treas. & Pur. Agt.—E. Dickten 

Secy. Mgr.—M. W. Hoge 


+*Ernst, John Enterprises, East Troy (C, 
E, I, T, CM) 
Compression presses: 

1—75 ton 
Extrusion machines: 1—1%”; 2—2%”; 1—3%” 
Injection machines: 2—2 oz.; 2—8 oz.; 1—12 oz. 
Transfer presses: 1—50 ton 
Pres. & Sales Mgr.—J. E. Schneider 
Vice Pres. & Pur. Agt.—P. R. Schneider 
Secy. & Treas.—H. A. Porter 


Evans-Zeier Plastic Co., Madison (I) 
Injection machines: 2—8 oz. 
Partners—D. Evans, R. Zeier 


*Flambeau Plastics Co., Baraboo (I) 

Injection machines: 1—2 oz.; 1—4 oz.; 1—6 oz.; 
2—8 oz.; 1—20 oz.; 1-82 oz. 

Pres.—W. R. Sauey 

Vice Pres.—N. O. Sauey 

Secy. & Treas.—E. C. Sauey 

Sales Mgr.—A. Cimaroli 

Pur. Agt.—R. C. Nowotny 

Chief Engr.—H. Nulterstrum 


1—15 ton; 1—35 ton; 


=> O Engineering, Inc., Milwaukee (C, 
I 


Compression presses: 1—50 ton; 1—100 ton 
Injection machines: 2—1 oz.; 8—8 oz. 
Vice Pres. & Sales Mgr.—C. J. Hunter 
Secy., Treas. & Pur. Agt.—B. P. Wenninger 


Lapcor Plastics, Inc., Manitowoc (C, T) 
Compression presses: 9—250 to 450 ton 
Transfer presses: 3—50 to 350 ton 

Pres.—W. B. Longacre 

Vice Pres.—G. J. Platt 

Secy.—J. N. Spindler 

Treas.—E. F. Manske 

Pur. Agt.—P. Carew 


Lewis, G. B. Co., Watertown (C) 
Compression presses: 7—up to 100 ton 
Personnel: see p. 979 


“ee Plastics Inc., Milwaukee (C, 
Compression presses: 4—300 ton 

Injection machines: 6—8 to 32 oz. 

Transfer presses: 1—300 ton 

Pres., Treas. & Sales Mgr.—C. J. Engman 

Vice Pres. & Sales Mgr.—E. P. Altemeier 

Vice Pres.—W. J. Oehrlein 

Secy.—J. M. Engman 

Pur. Agt.—C. F. Preston 


Norco Plastic Inc., Milwaukee (C, I, T, 
CM) 


Compression presses: 10—50 to 440 ton 
Injection machines: 4—4 to 16 oz. 
Transfer presses: 4—100 to 350 ton 
Pres. & Pur. Agt.—E. C. Berg 

Vice Pres.—R. W. Hagemann 

Secy. & Treas.—D. P. Becker 

Sales Mgr.—T. P. Hrycyna, Jr. 


*Pereles Brothers, Inc., Milwaukee (I) 


Injection machines: 12 


Letters indicate type of molding. (See p. 941) 





CUSTOM MOLDERS AND EXTRUDERS 


Pres. & Sales Mgr.—A. A. Pereles 
Vice Pres.—D. M. Stern 
Secy.—J. S. Pereles 

Treas. & Pur. Agt.—R. E. Pereles 


oS Engineering Co., Sheboygan 

> 

Compression presses: 1-70 ton; 1-130 ton 

Transfer presses: 2—90 ton, 12—220 ton; 3-300 
ton; 4—325 ton; 2—400 ton 

Pres.—R. C. Brotz 

Vice Pres. & Sales Mgr.—R. T. Brotz 

Secy. & Treas.—F. M. Brotz 

Pur. Agt.—W. F. Selsmeyer 


¢Plymouth Industrial Products, 
Plymouth (I) 

Injection machines: 1—20 oz.; 2—48 oz.; 7—64 
oz.; 5—100 oz.; 5—140 oz. 

Pres. & Treas.—A. J. Simmons 

Vice Pres. & Treas.—C. J. Wiese 

Sales Mgr.—G. W. Farris 

Pur. Agt.—C. D. Laver 


Inc., 


= Plastics & Fibre Co., Milwaukee 


Compression presses: 2—100 ton; 1—200 ton 
Pres.—C. A. Portz 

Secy.—M. Mueller 

Sales Mgr.—R. T. Chop 


*Presco Plastics, Milwaukee (I) 
Injection machines: 2 to 20 oz. 

Pres. & Treas.—E. K. Schroeter 
Mgr.—H. Scharf 


ae Miniature Co., Inc., Milwaukee 
I 


Injection machines: 5—8 oz.; 1-16 oz. 
Pres.—W. E. Ford 

Secy. & Treas.—P. Ford 

Sales Mgr.—V. Hanson 


¢+Rahn-Robbins Plastics & Rubber, Inc., 
Cudahy (C, E, I, T) 

Compression presses: 25 to 200 ton 

Extrusion machines: up to 2” 

Injection machines: 1 to 16 oz. 

Transfer presses: 50 to 200 ton 

Pres.—C. W. Rahn 

Vice Pres.—P. W. Robbins 

Secy.—R. Robbins 

Treas.—A. Rahn 


**Sunlite Plastics, Inc., Milwaukee (E) 

Extrusion machines: 1—1%%”; 5—2%”; 2—3%” 
1—4%4”" 

Pres.—R. E. Willis 

Vice Pres.—E. L. Slingluff 

Secy.—W. G. Levis, Jr. 

Treas.—L. F. Dimon 


> Coil & Electrical Co., Racine 
I 


Injection machine: 1—2 oz. 
Secy.—F. E. Olsen 
Sales Mgr. & Pur. Agt.—W. T. Lewis 


ENGLAND 


*Lacrinoid Products Ltd., Essex (C, E, 
I, T) 

Compression presses: 40—50 to 250 ton 

Extrusion machines: 7 

Injection machines: 2—16 oz. 

Transfer presses; 15—up to 150 ton 

Mgr. Dir.—H. E. Baum 

Secy.—J. H. B. Chadborn 

Sales Mgr.—A. Lawrence 

Pur. Agt.—C. W. Tringham 


+Microcell Ltd., London (C, E, I, T) 
Pres.—H. Krener 

Vice Pres.—D. J. Black 

Secy. & Treas.—M. Bingham 
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CALIFORNIA 


Allied Fiber Glass Inc., Los Angeles (1, 
2, 4, A) 

Max. size laminated sheet: 4’ x 8’ 

Max. size rolled tubing: 24” x 60” 

Standard length tubing: 60” 

Pres.—R. A. Kinch 

Vice Pres. & Pur. Agt.—R. L. Kinch 

Secy. & Treas.—W. Humiston 

Sales Mgr.—G. Patton 


+California Tackle Co., Bell (2, 4, A) 
Max. size rolled tubing: 2” 

Max. size molded tubing: 2” 

Standard length tubing: 9’ 

Specialize in: fishing rod blanks, arrow blanks, 


bows & backing. 


#Cellulose Products Co., South Gate (4, 
A, B) 

Max. size laminated sheet: 24” x 24” 

Specialize in: Vinyl, cellulose acetate & acrylic, 
.010% to .125” 


*Chemold Co., Santa Monica (2, A, B) 
Max. size laminated sheet: 49” x 144” 


Personnel: see p. 972 


Dumont Corp., San Rafael (2) 
Max. size laminated sheet: 48” x 108” 


Personnel: see p. 972 


Gill, M. C. Corp., El Monte (2, A, B) 

Max. size laminated sheet: 70” x 160” 

Specialize in: All types of flat sheet in all thick- 
nesses, color, & design 

Personnel: see p. 972 


*Honeycomb Structures Co., Honeycomb 
Co. of America, Los Angeles (1, 2, 3, 
A, B) 

Max. size laminated sheet: 4’ x 10’ 

Pres.—D. G. Judge 

Vice Pres. & Gen. Mgr.—O. S. Tuttle 

Sales Mgr.—F. Quinlan, Bridgeport; F. Wolf, 
Los Angeles 


Narmco Mfg. Co., San Diego (2) 
Max. size laminated sheet: 5’ x 8’ 
Personnel: see p. 972 


Norman, Emile, Big Sur (4, B) 
Max. size laminated sheet. 96” x 120” 
Specialize in: Endo-mosaic laminations 
Partners—E. Norman, B. Clement 


Parker Mfg. Co., San Diego (2, A, B) 

Max. size laminated sheet: 42” x 216” 

Specialize in: Translucent fiber glass reinforced 
corrugated sheet 

Pres.—D. W. Parker 

Sales Mgr.—A. Hubler 

Pur. Agt.—L. M. Mears 


Plastic Age Co., San Fernando (2, 4, A, B) 
Max. size laminated sheet: 44” x 96” 
Personnel: see p. 942 


%& Indicates Advertiser. + Unverified listing. 


+Plastics by Chapman, Berkeley (4, B) 


Max size laminated sheet: 5’ x 8’ 


tPlastipipe Inc., Los Angeles 
Standard length tubing: up to 300” 
Specialize in: Plastic pipe 


Reflin Co., San Diego (2, A, B) 

Max. size molded tubing: 20’ O.D. 

Standard length tubing: 4”, 6”, 8”, 10” & 12” 
Personnel: see p. 972 


*Sierra Electric Corp., Gardena (1, 2, 
4, A) 

Max. size laminated sheet: 44” x 144” 

Max. size molded tubing: 4” to 10” O.D. 

Personnel: see p. 943 


*Swedlow Plastics Co., Los Angeles (A, 
B) 
Max. size laminated sheet: 4’ x 8’ 


Personnel: see p. 973 


Urrite Plastics Fabricators, Pico (4) 
Max. size laminated sheet: 60” x 60” 
Partners—E. V. Steele, T. H. Fengler 


Wachter Plastic Co., Sacramento (4) 


Max. size laminated sheet: 10” x 12” 


CONNECTICUT 


+Cryton Precision Products, Div. Colum- 
bia Records Inc., Bridgeport (1) 


Max. size laminated sheet: 12” x 12” 


*xNew England Laminates Co., Inc., 
Stamford (1, A) 

Max. size laminated sheet: 36” x 48” 

Specialize in metal-clad laminates for printed 
circuits. 

Pres., Sales Mgr. & Pur. Agt.—J. E. Currier 

Secy.—J. J. Ivers Jr. 

Treas.—J. Oestreicher 


*Rogers Corp., Rogers (1) 

Max. size laminated sheet: 24” x 54” 
Pres.—S. M. Silverstein 

Vice Pres.—R. A. St. Laurent 

Secy. & Treas.—R. F. Hawley 

Sales Mgr.—T. H. Johnston, Jr. 

Pur. Agt.—R. A. Schilinger 


iat aaa Products, Inc., Kensington (4, 
B 


Max. size laminated sheet: 21” x 51” 
Specialize in: Cellulose acetate laminated pearl 
& other patterned sheet 


DELAWARE 


Continental Can Co., Inc., (Conolite 
Dept. ), Wilmington (2, A, B) 


Personnel: see p. 973 


*Continental-Diamond Fibre Div. of The 
Budd Co., Inc., Newark (1, 2, A) 

Max. size laminated sheet: 38” x 96” & 46” x 
70” 

Max. size rolled tubing: 48” I.D. 

Max. size molded tubing: 9%” O.D. 





Standard length tubing: 36” 

Specialize in: Vulcanized fibre & vulcoid; indys. 
trial laminated and molded thermosetting 
plastics; mica. 

Pres.—T. F. Murphy 

Vice Pres.—J. F. Anderson 

Secy.—C. H. Hopkins 

Sales Mgr.—H. M. Dexter 

Pur. Agt.—W. H. Walker, Jr. 


Franklin Fibre-Lamitex Corp., Wilming- 
ton (A) ' 

Max. Size laminated sheet: 36” x 36”; 24” , 
100” (all thickness ) 

Standard length tubing: 36” 

Specialize in; Screw machine work, punching, 
stamping, post molding 

Pres.—G. A. Vachris 

Treas.—M. Finger 


*National Vulcanized Fibre Co., Wil- 
mington (1, A) 

Max. size laminated sheet: 39” x 47”; 23” x 
95” 

Max. size rolled tubing: 11%” I.D. 

Max. size molded tubing: 11%” I.D. 

Standard length tubing: 48” 

Specialize in: Vulcanized fibre, industrial lami- 
nates, spiral wound tubing 

Pres.—E. R. Perry 

Vice. Pres.—F. I. Crow 

Secy. & Treas.—R. M. Gottscall 

Sales. Mgr.—R. S. Fischer 

Pur. Agt.—J. P. Eckles 


FLORIDA 
Fiber Glass Plastic Inc., Hialeah (2, A, B 


Max. size laminated sheet: 40” x 142” 
Personnel: see p. 973 


ILLINOIS 


tAtlas Plastic Specialties Inc., Chicago 
(4, B 


Max. size laminated sheet: 27” x 36” 


Carroll, J. B. Co., Chicago (4, A, B) 
Pres. & Treas.—J. B. Carroll 

Vice Pres.—C. N. Cahill 

Secy. & Pur. Agt.—L. Sloke 

Sales. Mgr.—M. Sutherland 


Colonial Molded Products Inc., No. Chi- 
cago (2, A, B) 

Max. size laminated sheet: 48” x 144” 

Pres. & Treas.—J. A. Boyajian 

Vice Pres.—W. Lerke 

Secy.—E. Boyajian 

Sales Mgr.—J. Osborne 


*Felsenthal, G. & Sons, Inc., Chicago (! 


Max size laminated sheet: 20” x 25 
Personnel: see p. 945 


+Hubbard Reinforced Plastic Corp. Chi- 
cago (1, 2, 4) 


Keystone Plastic Eng. Co., Clicago (“ 
Max. size laminated sheet: 6’ x 4 


962 Complete addresses of companies listed appear on pp. 980-1002. 
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*M:'ded Products, Div. of Admiral 
C.-o., W. Chicago (1) 
Pers |: see p. 946 


*Richardson Co., The, Melrose Park (1, 
2. A, B) 

Max. size laminated sheet: 48” x 44” 

Max. size rolled tubing: 12” OD. 

Max. size molded tubing: a Ch. 

Standard length tubing: 36” to 48” 

Specialize in: Special & standard grades of 
laminate. 


Personnel: see p. 946 


+Southwester Co., Chicago (2) 
Max. size molded tubing: 1” 
Standard length tubing: + 1 
Specialize in: Tapered shapes 

Pres: & Pur. Agt.—L. Seidmon 


INDIANA 


*General Plastics Corp., Marion (4, B) 
Max. size laminated sheet: 42” x 56” 
Personnel: see p. 947 


Nering’s Plastics, Gary (4, A, B) 
Max. size laminated sheet: 24” x 60” 


Owner—T. Nering, Jr. 


IOWA 
Farley & Loetscher Mfg. Co., Dubuque 


(1, A, 
Max. size laminated sheet: 36” x 84” 
Specialize in: Table top fabrication 
Pres.—J. M. Burch 
Vice Pres. & Treas.--E. A. Loetscher 
Secy. & Sales Mgr.—F. R. Loetscher 
Pur. Agt.—L. J. Streinz 


Timely Products Mfg. Co., Des Moines 
(4, B 


Max. size laminated sheet: 10” x 12” 


MARYLAND 


Luria-Cournand, In-., Havre de Grace (1, 
2, 4, A, B) 

Max. size laminated sheet: 4’ x 8’ 

Personnel: see p. 974 


+Malco Plastics, Inc., Baltimore (4, A, B) 
Max. size laminated sheet: 22” x 26” 

Specialize in: Signs, nameplates, computers, etc. 
Pres.—L. Lawrence 

Vice Pres.—H. B. Verbit 

Secy. & Treas.—A. L. Verbit 


tNational Plastic Products Co., Odenton 


Ay 


Max. size laminated sheet: 4’ x 8’ 
Pres.—E. Winer 

Sales Mgr.—F. Ulrich 

Pur. Agt.—D. Anderson 


MASSACHUSETTS 
Adams Plastics Co., Inc., Holyoke (1, A) 


Max. size laminated sheet: 26” x 52” 
Personnel: see p. 948 


Beetle Boat Co., Inc., New Bedford (2, 


ialize in: Tanks, boats, furniture, refrigera- 
large handmade parts & radomes. 
Mgr. & Pur. Agt.—R. H. Gee 


% ‘ndicates Advertiser. } Unverified listing. 


Bolta Pdts., Div. General Tire & Rub- 
ber Co., Lawrence (1, 4, A, B) 

Max. size laminated sheet: 35” x 72” 

Specialize in: Rigid vinyl & styrene copolymer 

Personnel: see p. 970 


owe Electric Co., Pittsfield (1, 2, 
Hemsash see p. 948 


+Laminex Corp., Fall River (2) 

Max. size laminated sheet: 4’ x 10’ 

Specialize in: Chemically resistant tanks, duct, 
exhaust systems. 


Leathertone Inc., Boston (1, 4, A, B) 

Max. size laminated sheet: 25” x 41” 

Specialize in: Plaques, decorative laminates & 
printed circuits. 

Pres. & Sales Mgr.—L. Rubenstein 

Vice Pres.—L. Gradone 

Secy.—J. Rubenstein 

Treas.—L. Hirsh 


on eee Laboratory, Inc., Ipswich (2, 


Pres.—E. B. McMillan 
Treas.—D. F. Straubel 
Sales Mgr.—A. M. Brink 
Pur. Agt.—F. B. Moore 


Multicolor Gravure Corp., Northampton 
(4, B) 

Max. size laminated sheet: 54” to any length 

Pres.—_W. H. King 

Treas.—C, T. King 

Pur. Agt.—J. Moffitt 


*Parkwood Laminates, Inc., Wakefield 
(1, A, B) 

Max. size laminated sheet: 36” x 96” 

Pres., Treas. & Sales Mgr.—S. R. Thayer 

Vice Pres. & Gen. Mgr.—P. R. Leverette 

Secy.—L. E. Thayer 

Pur. Agt.—V. Aston 


Pioneer Plastics Corp., Salem (1, B) 
Max. size laminated sheet: 4’ x 10’ 
Pres.—A. Aron 

Vice Pres.—L. W. Gordon 

Vice Pres. Mfg.—C. E. Cocozella 
Treas.—J. Rimer 

Sales Mgr.—M. S. Marcus 

Chief Engr.—W. R. Tyrie 


Plastic Industrial Products, Inc., Somer- 
ville (4) 

Max. size laminated sheet: 22” x 42” 

Personnel: see p. 948 


}Reiss Associates Inc., Newton (1, A, B) 
Max. size laminated sheet: 36” x 96” 

Specialize in: Decorative laminates 

Pres.—E. Reiss 

Vice Pres., Treas. & Sales Mgr.—A. M. Reiss 
Pur. Agt.—P. Cardillo 


+Victory Plastics Co., Hudson (1, 2, 4) 
Max. size laminated sheet: 36” x 60” 
Personnel: see p. 949 


MICHIGAN 


Acme Laminating & Plastics Co., Hazel 
Park (4, A, B) 

Max. size laminated sheet: 24” x 24” 

Specialize in paper, wood, gypsum & over lam- 
inating plastic 

Pres.—J. D. Keiswettek 

Vice Pres. & Treas.—M. Berke 

Secy.—J. Sabo 

Sales Mgr.—V. Sorge 

Pur. Agt.—E. Miller 


*Cadillac Plastic Co., Detroit (4, A) 


Personnel: see p. 975 


LAMINATORS 


+Capac Plastics, Inc., Capac (1, 2, A) 
Max. size laminated sheet: 48” x 62” 

Pres. & Treas.—P. H. Travis 

Vice Pres., Gen. Mgr. & Pur. Agt.—J. M. Henry 
Vice Pres. & Sales Mgr.—C. R. Burgess 
Secy.—N. B. Goodnow 


Haskelite Mfg. Corp., Grand Rapids (1, 
2, 3, A, B) 

Max. size laminated sheet: 48” x continuous 
length 

Pres.—G. H. Redlin 

Vice Pres.—W. Verhey 

Secy.—J. Harrington 

Treas.—M. E. Brunner 

Sales Mgr.—W. E. Stoner 

Pur. Agt.—F. W. Mitchell 


- % Valley Plastics, Ann Arbor (4, A, 
B 


Max. size laminated sheet: 6” x 8” 
Personnel: see p. 950 


+Nu-Way Sash & Screen Mfg. Co., Dear- 
born (2, 3) 

Max. size molded tubing: 6” dia. or sq. 

Standard length tubing: continuous 

Personnel: see p. 950 


Woodall Industries Inc., Detroit (2, A, B) 
Max. size laminated sheet: 48” x 144” 
Personnel: see p. 975 


MINNESOTA 
Pom" Seal Plastic Products Co., St. Paul 
4 


Specialize in: Cellulose acetate, vinyl 
Pres.—R. H. Oby 


MISSOURI 
Consolidated Plastic Sales Co., St. Louis 


> > 
Max. size laminated sheet: 12” x 24” 
Specialize in: Photos, blueprints, etc. 
Owner—L. C. Germain 


NEBRASKA 


Kerr, R. W. Plastic Co., Hastings (1, 2, 4, 
A, B) 


Personnel: see p. 951 


Kerrco Products, Lincoln (1, 2, 4, A, B) 


NEW HAMPSHIRE 


Keller Products, Inc., Manchester (2, 38, 
A, B) 


Personnel: see p. 976 


NEW JERSEY 


*Davis, Joseph Plastics Co., Arlington 
(1, 4, A, B) 

Max. size laminated sheet: 21” x 51” 

Personnel: see p. 951 


*xEmeloid Co., Inc., The, Hillside (4, B) 
Max. size laminated sheet: 21” x 26” 
Personnel: see p. 951 


Filmwood Corp., Merchantville (1, B) 

Max. size laminated sheet: 44” x 64” 

Specialize in: Custom laminated sheet to spe- 
cific design of customer. 

Pres.—E. S. Coleman 

Vice Pres.—J. Whitecar 

Secy. & Treas.—K. A. Whitecar 

Sales Mgr.—E. S. Coleman 

Pur. Agt.—G. McCaffrey 


Italics indicate type of laminating. (See p. 962) 963 























LAMINATORS 


or mans Corp. of America, Paterson 


Max. size laminated sheet: 24” x 52” & 29” x 
39” 

Specialize in: Vinyls and thermo-coated acetate. 

Pres.—W. A. Roembke 

Vice Pres.—W. Frazier 

Secy.—G. Rice 


*Gomar Mfg. Co. Inc., Newark (4) 
Pres.—P. Marks 
Vice Pres.—R. Goodman 


Laminators, Inc., Newark (B) 

Max. size laminated sheet: 50” x any given 
length. 

Specialize in: Laminating & high gloss coatings 
both in sheet & roll form 

Pres., Pur. Agt. & Treas.—A. Kronstadt 


*Mycalex Corp. of America, Clifton (4) 
Max. size laminated sheet: 14” x 18” 

Pres.—J. Taishoff 

Vice Pres. & Sales Mgr.—J. H. DuBois 

Secy.—P. Weissmann 

Pur. Agt.—C. Steineke 


+Page Panel Co., Cresskill (B) 

Max. size laminated sheet: 16” x 96”, %” fibre 
board 

Specialize in: 12” x 12” wall & ceiling panels 
of vinyl covered insulating fibre board 

Pres.—C. M. Page 


Plastex Process Co., Maywood (4, A, B) 
Personnel: see p. 952 


- 


Plastic Laminating Corp., Vaux Hall (4, 
A,B) 

Max. size laminated sheet: 24” x 54” 

Pres, & Sales Mgr.—J. DiBella 

Vice Pres.—V. T. Cooney 

Secy. & Treas.—S. Scavuzzo 

Pur. Agt.—T. Kane 


Rich-Tex Inc., Cedar Grove (4) 
Pres., Secy. & Treas.—R. S. Ritchie 
Vice Pres. & Pur. Agt.—H. Koolen 
Sales Mgr.—J. Oppenheimer 


*Sillcocks-Miller Co., The, Maplewood 
(4, A, B) 

Max. size laminated sheet: 20” x 25” 

Pres. & Secy.—R. H. Davis 

Sales Mgr.—J. F. Herslow 

Pur. Agt.—R. Whitfield 


+Standard Insulation Co., East Ruther- 
ford (4) 

Pres. & Treas.—L. C. Kleinhans 

Vice Pres. & Secy.—R. J. Metzler 

Sales Mgr.—R. J. Metzler 

Pur. Agt.—A. K. Terhune 


+Transeal, Ltd., So. Plainfield (A, B) 
Max. size laminated sheet: 38” x 44” 
Pres.—W. M. Saidel 

Secy. & Treas.—D. A. Saidel 


Wellington Print Works Inc., Trenton 
(4, A, B) 
Pres.—L. S. Klein 


Wyndmoor Mfg. Corp., Newark (2, 4, 
. = 
Pres.—M. Huff 

Vice. Pres.—B. Goldberg 

Secy. & Treas.—M. Stern 

Sales Mgr.—H. Feingold 

Pur. Agt.—R. Colleton 
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NEW YORK 


Allied Engraving & Stamping Co., Buf- 
falo (1, 4, A, B) 

Max. size laminated sheet: 24” x 24” 

Sales Mgr.—D. Karnofsky 


American Plasticraft Co., Bronx (4, B) 
Max. size laminated sheet: 34%” x 5” 
Personnel: see p. 953 


Bassons Industries Corp., New York (1, 
2, 4, A, B) 

Max. size laminated sheet: 72” x 72” 

Personnel: see p. 976 


¢Chester Packaging Products Corp., 
Yonkers (4, A, B) 

Specialize in: Extrusion-lamination of poly- 
ethylene to base materials such as paper, 
cellophane, fabrics, aluminum foil, etc. 

Pres.—A. Schechter 

Secy., Treas. & Pur. Agt.—A. Feigenson 

Sales Mgr.—W. E. Channing 


Garlock — Co., The, Palmyra (1, 
» 4,4 
Max. size laminated sheet: 48” x 48” 

Max. size rolled tubing: 12” dia. 

Max. size molded tubing: 24” dia. 

Specialize in Kel-F & Teflon 

Personnel: see p. 954 


*Glass Labs., Inc., Brooklyn (4, B) 


+Haas Laminator Corp., New York (4) 

Max. size laminated sheet: 24” 

Standard length tubing: 1000’ 

Specialize in: Sheet or roll laminating using 
.0088 or .00100 precoated acetate film 

Pres.—S. W. Haas 

Vice Pres., Treas., Sales Mgr. & Pur. Agt.— 
P. D. Denton, Jr. 

Secy.—Miss J. Haas 


*Hopp Plastics, Div. of Hopp Press, Inc., 
New York (1, 4, A) 

Max. size laminated sheet: 32” x 36” 

Pres.—H. Hopp 

Vice Pres.—L. Hopp 

Secy.—G. Hopp 

Treas.—P. Hopp 

Sales Mgr.—E. Autler 

Pur, Agt.—G. Hopp 


Identification Service Corp., New York 
> 

Max. size laminated sheet: 20” x 50” 

Pres., Treas. & Pur. Agt.—H. G. Schonzeit 

Vice Pres. & Sales Mgr.—J. H. Schonzeit 

Secy.—B. Schonzeit 


Kaye-Tex Mfg. Corp., New York (4, A, B) 
Pres.—I. Korn 

Vice Pres.—V. C. Pierce 

Secy., Treas. & Sales Mgr.—J. S. Kaye 

Pur. Agt.—N. Giberson 


Laminate Industries, Inc., Yonkers (1, 4, 
A, B) 

Max. size laminated sheet: 51” x 63” 

Specialize in vinyl, fibrous glass, & cloth 

Pres.—J. J. Jordan 

Vice Pres.—D. Goodman 

Secy. & Sales Mgr.—H. Coby 

Treas.—E, Jacobson 


Lewis, J. P. Co., The, Plastics Pdts. Div., 
Beaver Falls (1, A) 

Max. size laminated sheet: 40” x 60” 

Specialize in: Low cost electrical grade 
laminates. 

Pres.—J. P. Lewis 

Gen. Mgr. Plastic Pdts. Div.—J. C. Parsell 


Lowe at Engraving Co., New York 





Max. size laminated sheet: 22” x 38” 

Specialize in: Laminating decorative 
Photos and diplomas on plywood with trans. 
parent plastic sheeting. 

Owners—C. W. Hostek & Wm. A. Hostek 


*Lunn Laminates, Inc., Huntingt q 
tion (2, A) con Se 


Personnel: see p. 977 


Mastercraft Plastics Co. Inc., i 
(1, 2, 4, A, B) — 


Personnel: see p. 955 


Mica Insulator Co., Schenectady (1, A, B) 
Max. size laminated sheet: 36” x 42” 

Max. size rolled tubing: 12” O.D. 

Max. size molded tubing: 3” O.D. 

Standard length tubing: 38” rolled; 40” molded 
Specialize in: Class H laminates 

Pres.—M. A. Chapman 

Vice Pres.—C. P. Mills 

Treas. & Secy.—W. E. Leier 

Sales Mgr.—M. S. MacGruer 

Pur. Agt.—Q. F. Jardine 


Mildern Mfg. Co., Yonkers (1, 4, A, B) 
Max. size laminated sheet: 18” x 24” 
Pres.—W. D. Mildern 


Numa Plastics Corp., New York (1, B) 
Max. size laminated sheet: 36” x 72” 
Laminating of fabrics into thermoset sheets 
Pres. & Treas.—B. Resnick 

Vice Pres.—G. Sheff 

Sales Mgr.—J. Glovacky 


Pan Laminates, Inc., New York (B) 
Max. size laminated sheet: 48” x 96” 
Specialize in: Decorative laminates 
Pres.—H. W. E. Riley 

Vice Pres.—H. F. Hey 

Secy.—H. G. Riley 

Treas.—S. F. Peskin 

Sales Mgr.—R. W. D. Heins 

Pur. Agt.—W. McAdam 


+Pathway Plastic Corp., Mt. Vernon (1, 
4, A, B) 


Plastic Center, Rochester (1, 4, A) 
Max. size laminated sheet: 12” x 12” 
Specialize in: Cards, photos, etc. 

Pres. & Sales Mgr.—G. D. Ward 

Vice Pres. & Pur. Agt.—J. Proctor 
Secy. & Treas.—Mrs. K. G. Dennis 


Plastic Service Corp., New York (4, A, B) 

Max. size laminated sheet: 24” x 54” 

Specialize in: Laminating thermoplastics or 
thermosetting materials 

Personnel: see p. 955 


Printloid, Inc., New York (4, A, B) 
Max. size laminated sheet: 20” x 20” 
Pres. & Secy.—G. Martin 

Vice Pres.—M. Martin 

Treas. & Sales Mgr.—J. Wodiska 

Pur. Agt.—Miss A. Minner 


Printon Corp., New York (1, 4, A, B) 
Max. size laminated sheet: 54” x 60” 


St. Regis Sales Corp., Panelyte Div. 
New York (1, 2, A, B) 

Max. size laminated sheet: 48” x 60” 

Max. size rolled tubing: 24” 

Max. size molded tubing: 5%” 

Standard length tubing: 36” & 48” 

Personnel: see p, 955 


*Shoe Form Co., Inc., Auburn (1, 4) 
Max. size laminated sheet: 214%” x 51's” 
Max. size molded tubing: 2” 

Personnel: see p, 955 


964 Complete addresses of companies listed appear on pp. 980-1002, 
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Spartan Industrial Corp., New York (4) 

Standard length tubing: up to 54” 

Specialize in: Vinyl laminated to vinyl & cloth 
or paper. 

Personicl: see P- 971 


Spaulding Fibre Co., Inc., Tonawanda 
1, A) 

a. size laminated sheet: 41” x 49” 

Max. size rolled tubing: 6” 

Standard length tubing: 87” 

Pres.-C. C. Steck 

Vice Pres.-E. C. Knobloch 

Vice Pres. & Secy.—C. M. Pike 

Vice Pres. & Treas.—S, E. Clow 

Sales Mer.—G. B. Wilson 

Pur. Agt.—A. P. Hardleben 


+Syracuse Plastic Molders, Syracuse (4, A, 
B) 
Max. size laminated sheet: 48” x 96” 


United Mask & Novelty Co. Inc., Glen- 
dale (2) 
Personnel: see p. 956 


{United States Plywood Corp., New York 
(3) 

Max. size laminated sheet: 7’ x 20’ 

Pres.—L. Ottinger 

Vice Pres.—S. W. Antoville; C. P. Setter; M. 
Pollack; J. B. Williams; J. J. Dunne; R. C. 
Wilcox; W. Bailey 

Secy.—S. Ottinger 

Treas.—J. Schlick 

Sales Mgr.—E. J. Maroney 

Pur. Agt.—J. Callanan 


Universal Aviation Equipment, Inc., New 
York (4) 

Max. size laminated sheet: 20” x 24” 

Specialize in: Illuminated plastics & lighting 
plates 

Pres., Sales Mgr.—R. W. McKirdy 

Vice Pres.—D. Lynch 

Secy. & Pur. Agt.—J. W. Schmidt 

Treas.—J. Scheidl 


Virginia Plak Co., New York (4) 

Max. size laminated sheet: 35” x 38”, 30” x 40” 
Specialize in: Rigid vinyl 

Pres.-E. Rosenberg 

Sales Mgr.—S. N. Weis 


OHIO 
*American Agile Corp., Bedford (4) 


Max. size laminated sheet: 120” x 54” 
Max. size rolled tubing: 48” dia. 
Standard length tubing: 4’ 

Personnel: see p. 956 


ary a J. E. Plastics, Inc., Cincinnati 
{ 

Max. size laminated sheet: 24” x 24” 

Max. size molded tubing: 6” 

standard length tubing: 52” 

Pres,—J. E. Barron 

Vice Pres.—L. L. Barron 


Cincinnati Development & Mfg. Co., Cin- 
cinnati (2) 

Max. size laminated sheet: 24” x 38” 

Pres.—W. H. Mooney 

Vice Pres., Sales Mgr. & Pur. Agt.— 
W. M. Mooney 

Secy. & Treas.—E. Bruewer 


Continental Can Co., Shellmar-Betner 
rt Packaging Div., Mt. Vernon (4, 


Specialize in: Polyethylene film extrusion 


Dynakon Corp., Cleveland (2, A, B) 
Max. size laminated sheet: 36” x 48” 
Per el: see p. 977 


%& Indicates Advertiser. ¢ Unverified listing. 


Formica Co., Cincinnati (1, 2, A, B) 
Max. size laminated sheet: 36” x 96” x 6” thick 
Max, size rolled tubing: 16%” 

Max. size molded tubing: 4” 

Standard length tubing: 36” 

Pres.—D. J. O’Conor, Sr. 

Exec. Vice Pres.—D. J. O’Conor, Jr. 
Secy.—W. H. Kruse 

Vice Pres. & Treas.—-W. J. Gebhart 

Vice Pres. & Sales Mgr.—L. J. Francisco 
Pur. Agt.—J. H. Heitbrink 


Francis Industries, Newark (2) 
Max. size rolled tubing: 8’ dia., 10’ long 
Specialize in: Pipe, tubing, etc. 

Pres. & Treas.—R. J. Francis 

Vice Pres.—J. W. Francis 

Secy.—C. Francis 


¢tPolamold Research Laboratories, Inc., 
Springfield (1, 4, A, B) 

Max. size laminated sheet: 38” x 62” 

Specialize in: Contract laminating of thermo- 
setting and thermoplastic materials 

Pres. & Treas.—H. K. Crandall 


Vinyleards, Inc., Cincinnati (4) 
Max. size laminated sheet: 20” x 25” 
Pres. & Treas.—A. A. Hackman 

Vice Pres. & Secy.—H. E. Brinkman 


PENNSYLVANIA 
Allegheny Plastics, Inc., Corapolis (4, A) 


Max. size laminated sheet: 900 sq. inches 

Specialize in printing & laminating thermoplas- 
tic sheets; blanking & assembly. 

Pres.—J. M. Yost 

Vice Pres.—G. P. O’Neil 

Secy.—A. W. Sloan 

Personnel: see p. 958 


Atlas Mineral Products Co., The, Mertz- 
town (4, A) 


Personnel: see p. 958 


Crystal X Corp., Lenni Mills (4) 


Max. size laminated sheet: 20” x 40” 


*H & R Industries, Nazareth (4) 

Specialize in; Laminating with continuous extru- 
sion process using nylon, polyethylene & other 
resins 

Personnel: see p. 959 


Keystone Packaging Service (4) 
Max. size laminated sheet: 10” x 10” 


+Nas-Kay Industries, Phila. (4) 
Max. size laminated sheet: 19%” x 24%” 
Specialize in: Aircraft instrument panels 
Partners—A. Kaplin, H. Nassau 


—— Laminating Co., Swarthmore (1, 4, 
A 


Max. size laminated sheet: 23%” x 31” 

Specialize in: Printed laminates, schematic dia- 
grams, panels, name plates, etc. 

Owner: S. M. Dodd, Jr. 


*Scranton Plastic Laminating Corp., 
Scranton (1, A, B) 

Max. size laminated sheet: 52” x 108” 

Specialize in; Laminating & press polishing 

Pres.—D. P. Keisling 

Secy., Treas. & Pur. Agt.—C. W. Walter 

Sales Mgr.—L. F. Hardy 


Seal-View Co., Wayne (4) 

Specialize in: Roll laminate acetate film to 
paper 

Owner—H. H. Aiken 


LAMINATORS 


*Synthane Corp., Oaks (1, 2, A) 

Max. size laminated sheet: 36” x 36” & 96” x 
24” 

Max. size rolled tubing: 26” O.D. 

Max. size molded tubing: 4” O.D. 

Standard length tubing: 18”, 36”, 48”, 96” 

Specialize in: Sheets, rods, tubes, macerated 
and laminated moldings; fabrication of all 
forms to customer’s designs and specifications. 

Pres.—R. R. Titus 

Treas.—R. E. Heaton 

Sales Mgr.—H. Widdop 

Pur. Agt.—C. H. Cox, Jr. 


*Taylor Fibre Co., Norristown (1, A) 
Max. size laminated sheet: 49” x 108” 

Max. size rolled tubing: 10” I1.D.; 10%” O.D. 
Max. size molded tubing: 1%” LD.; 4” O.D. 
Standard length tubing: 3’ & 4’ 

Pres.—M. H. Taylor 

Vice Pres. & Gen. Mgr.—H. C. Steadman 
Vice Pres.—C. N. Jacobs 

Vice Pres. & Treas.—J. M. Taylor, Jr. 
Secy.—H. Page 

Sales Mgr.—P. A. Slaughter 

Pur. Agt.—K. M. Hayes 


— Laminations, Inc., Mayfield (4, A, 
B 


Max. size laminated sheet: 52” x 72” 
Specialize in vinyl & polyethylene 
Personnel: see p. 979 


oo Plastics Co., Washington (3, 
B 


Laminate pictures & wood. 

Pres. & Sales Mgr.—H. Northover 
Vice Pres.—P. C. Richley 

Pur. Agt.—P. M. Rizor 


Westinghouse Electric Corp., Micarta 
Div., Trafford (1, 2, A, B) 

Max. size laminated sheet: 46” x 146” & 24” x 
285” 

Max. size rolled tubing: 72” 

Standard length tubing: 100” 

Personnel: see p. 959 





Willson Camera Co., Inc., Havertown 
(1, 4, A, B) 

Max. size laminated sheet: 22” x 50”; continu- 
ous roll film 30” wide. 

Pres. & Pur. Agt.—T. C. Willson, Jr. 

Vice Pres. & Sales Mgr.—N. S. Weintraub 

Secy. & Treas.—L. B. Schickram 


SOUTH CAROLINA 


Sonoco Products Co., Hartsville (2) 
Personnel: see p. 960 . 


TEXAS 


+Plastics Center of Texas, San Antonio 
4) 


Max. size laminated sheet: 8” x 10” 


VERMONT 
—_ Laminates Inc., Rutland (3, A, 


Max. size laminated sheet: 144” x 42” with 
2%” corrugations; 120” x 36” with 2.67” 
corrugations; 96” x 34” flat sheet 

Specialize in: Awnings, partitions, etc. 

Pres., Secy. & Treas.—W. S. Hunter 

Vice Pres.—G. B. MacGregor 


VIRGINIA 


Chance, W. R. & Associates, Inc., Arling- 
ton (2, A, B) 


Personnel: see p. 979 


Italics indicate type of laminating. (See p. 962) 965 




















LAMINATORS 


+Lincoln Industries, Inc., Marion (3, A) 
Pres.—J. D. Lincoln 

Vice Pres. & Sales Mgr.—J. Gemmell 

Chief Engr.—K. B. Turner 

Treas.—L. D. BeVille 


WASHINGTON 
A & B Plastics, Seattle (4, B) 


Specialize in: Decorative panels 


Long-Bell Lumber Co., The, Longview 


(3, B) 
Max. size laminated sheet: 48” x 96” 
Resin bonded decorative pressed wood. 
Pres.—J. D. Leland 
Vice Pres.—T. E. Heppenstall 
Secy. & Treas.—R. A. L. Ellis 
Sales Mgr.—F. L. Foval 
Pur. Agt.—W. R. Taber 


Vaupell Plastics, Seattle (1, 4, A, B) 
Max. size laminated sheet: 20” x 30” 
Personnel: see p. 961 


Western Plastic Co., Spokane (1) 
Max. size laminated sheet: 6” x 6” 
Personnel: see p. 969 


WISCONSIN 
+Buckstaff Co., The, Oshkosh (1, B) 


Max. size laminated sheet: 3’ x 8’ 

Specialize in: Decorative plastic panels & tops 
Pres.—R. N. Buckstaff 

Vice Pres. & Treas.—J. D. Buckstaff 

Secy.—Mrs. J. D. Buckstaff 

Sales Mer.—F. C. Schultz 

Pur. Agt.—M. Kaspar 


tConsoweld Corp., Wisconsin Rapids (1, 
A, B) 

Max. size laminated sheet: 48” x 120” 

Pres.—S. W. Mead 

Vice Pres.—R. R. Cole 

Secy. & Treas.—T. A. Duda 

Sales Mgr. (Plastic Pdts.)—J. A. Davies 

Pur. Agt.—V. Krapfel 


*Decar Plastic Corp., Middleton (1, A, B) 
Max. size laminated sheet: 36” x 96”; 48” x 


oO” 
ia 


Specialize in: Laminated sheet stock; table tops, 
resin impregnated materials 

Pres.—E. J. Elting 

Vice Pres.—G. W. Johnson 

Vice Pres. & Sales Mgr.—R. Fossier 

Secy. & Treas.—G. Rose 

Tech. Dir.—T. W. Noble 





ry John Enterprises, E. 7 roy (1, 2 
Max. size laminated sheet: 40” x 39” 
Specialize in: Custom industrial applications 
Personnel: see p. 961 

Fiberesin Plastic Co., Oconomowoc (], 2 ) 
Max. size laminated sheet: 48” x 96” , 
Pres.—W. W. Turner 

Vice Pres. & Gen. Mgr.—D. McCalla 

Sales Mgr.—R. W. Healy 

Pur. Agt.—R. J. Lyman 


Northern Plastics Corp., La Crosse (1, 4) 
Max. size laminated sheet: 39” x 4)” ’ 
Pres., Treas. & Sales Mgr.—J. S. Gelatt 

Vice Pres.—G. C. Kroening 

Secy. & Pur. Agt.—S. L. Noe 


Presco Plastics, Milwaukee (1, 4, A) 
Specialize in: Acetate & vinyl 
Personnel: see p. 961 


ENGLAND 
tMicrocell Ltd., London (1, 2, 3, A) 


Max. size laminated sheet: 9’ x 4’ 








PLASTIC SHEET FORMERS 
(FORMING and DRAWING of THERMOPLASTICS) 








CALIFORNIA 
Allied Fiber Glass, Inc., Los Angeles 


Personnel: see p. 962 


tAllied Plasti-Lite Enterprises, Inc., Los 
Angeles 

Pres.—G. L. De Hart 

Vice Pres.—F. J. Bottini 

Secy. & Treas.—R. V. Vogelweid 

Sales Mgr.—E. J. Brockland 

Pur. Agt.—A. Hoff 


Art Plastics Mfg. Co., Los Angeles 


Personnel: see p. 942 


+tEldon Mfg. Co., Los Angeles 


Personnel: see p. 942 


Engineering Plastics Co., Pasadena 
Owner—W. K. Peasley 


Flek Corp., Los Angeles 


Personnel: see p. 942 


General Plastics Corp., Los Angeles 


Personnel: see p. 972 


Hollywood Plastic Arts, Los Angeles 
Pres.—F, Nascher 

Vice Pres.—A. Nascher 

Sales Mer.—P. Weigl 

Pur. Agt.—I. M. Bush 


tHughes Development, Belmont 

K-Plastix, San Francisco 

+National Plastics Industries, San Fran- 
cisco 

Partners—L. E. Hendricks, R. P. Smith 
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Norman, Emile, Big Sur 


Pacific Plasti-Fab Corp., San Carlos 
Personnel: see p. 972 


Peerless Plastics, Culver City 
Personnel: see p. 942 


Plastic Age Co., San Fernando 
Personnel: see p. 942 


+Plastics by Chapman, Berkeley 
tPoly-Fiber, Inc., Los Angeles 


Ray Products Co., Inc., Alhambra 
Pres.—A. A. Ray 

Vice Pres.—Miss M. G. Ray 

Secy. & Treas.—J. Guernsey 

Sales Mgr. & Pur. Agt.—A. Ray 


Reinhold Engineering & Plastics Co., 
Norwalk 
Personnel: see p. 943 


*Sierra Electric Corp., Gardena 
Personnel: see p. 943 


+Skycraft Mfg. Corp., Long Beach 
Pres.—R. D. Bray 

Vice Pres.—P. W. Howard 

Secy., Treas. & Pur. Agt.—J. M. Calhoun 
Sales Mgr.—G. Roberts 


*Swedlow Plastics Co., Los Angeles 


Urrite Plastics Fabricators, Pico 
Personnel: see p. 962 


Wachter Plastic Co., Sacramento 
Owner—B. A. Wachter 
Sales Mgr.—G. L. Ladd 


COLORADO 


Denver Plastics, Inc., Golden 


Pikes Peak Plastics, Ine., Colorado 
Springs 


Personnel: see p. 943 


Plasticrafts, Inc., Denver 
Personnel: see p. 943 


Reinhardt Plastics Co., Denver 


Personnel: see p. 943 


CONNECTICUT 


+Bauman, D. B. & Co., New Haven 
Pres.—D. B. Bauman 


Clover Plastic Contours, Inc., E. Norwalk 
Pres. & Treas.—M. L. Dinell 
Vice Pres. & Secy.—J. C. Dinell 


Fiber Glass Plastics Corp., Stamford 


Personnel: see p. 973 


*Gilman Brothers Co., The, Gilman 
Pres.—L. M. Gilman 

Vice Pres.—C. M. Gilman 

Treas.—N. Gilman 

Sales Mgr. & Pur. Agt.—R. Tangari 


+Ridgefield Plastic Products Co.. Ridge- 
field 


Pres. & Sales Mgr.—F. L. Brown 
Vice Pres. & Pur. Agt.—E. Ellner 


Teal Molding Co., Inc., New Haven 


Personnel: see p. 944 


Valley-National Corp., The, Mi) “¢ 
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Pres R. Sterrett, Jr. 

Vice & Pur. Agt.—W. J. B. Johnson 
Sales ior.-H. R. Sterrett 

Sec) Treas.—E, C. Merkle 
*Weiertown Mfg. Co., The, Watertown 
Pers 1; see p. 944 


FLORIDA 
All-Tech Industries, Inc., Miami 


Pres. D. H. Braun 
Vice Pres.—B. Lane 
Secy. & Treas.—E. Burt 


Modern Plastics, Miami 
Owner—G. H. Light 


Southeastern Sales Corp., St. Petersburg 
Pres, & Treas.—J. C. Bagg 

Vice Pres.—G. A. Bell 

Secy.—E. R. Bagg 

Sales Mer.—W. F. Ward 

Pur. Agt.—J. W. Madden 


GEORGIA 


Gladwin Plastics Inc., Atlanta 
Personnel: see p. 973 


ILLINOIS 


Arrem Plastics, Inc., Chicago 
Pres., Treas. & Pur. Agt.—R. V. Muhlethaler 
Vice Pres., Secy. & Sales Mgr.—H. J. Dibblee 


Bacon & Weber, Chicago 
Owner—W. Kings 
Engr.—M. Hardison 


Blackhawk Molding Co., Chicago 
Personnel: see p. 944 


Carroll, J. B. Co., Chicago 


Personnel: see p. 962 


Consolidated Plastics & Mfg. Co., Chicago 
Personnel: see p. 973 


Continental Plastics Corp., Chicago 


Personnel: see p. 945 


*Federal Tool Corp., Chicago 


Personnel: see p. 945 


*Felsenthal, G. & Sons, Inc., Chicago 
Personnel: see p. 945 


Fischer, Andrew Associates, Chicago 
Personnel: see p. 945 


*Lind Plastic Products Inc., Lincolnwood 
Personnel: see p. 945 


M ick, John & Son Molded Products, Inc., 
Chicago 
mnel: see p. 945 


*Mallory, P. R. Plastics, Inc., Chicago 
nnel: see p. 946 


I rless Products Industries, Chicago 
i & Sales Mgr.—E. Mraz 

Pres.—M. M. Mraz 

& Treas.—R. Kriz 

Mgr.—E, Mraz; W. Griffing 

Agt.—W, Griffing 
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+ Plastofilm Inc., Wheaton 

Pres. & Pur. Agt.—G. Wiss 

Vice Pres.—V. Wiss 

Secy., Treas. & Sales Mgr.—M. Benaroyd 


Precision Plastic Products Inc., Chicago 
Pres. & Treas.—S. Z. Goldman 

Vice Pres. & Sales Mgr.—S. L. Warshawer 
Secy. & Pur. Agt.—M. Vigon 


Therm-O-Form Plastic Co., Harvey 
Partners—D. A. Stolzenbach; W. R. Brown 


INDIANA 
*Borkland Mfg. Co., Marion 


Personnel: see p. 974 


*General Plastics Corp., Marion 


Personnel: see p. 947 


+Libby Plastics Inc., Gary 
Pres.—E. Tarler 

Vice Pres. & Sales Mgr.—M. Tarler 
Secy. & Pur. Agt.—L. T. Irvin 


McCord Plastic Products, New Castle 


Personnel: see p. 974 


Nering’s Plastics, Gary 
Personnel: see p. 963 


Plast-Ad Mfg. Co., South Bend 
Pres. & Treas.—P. A. Gadomski 
Vice Pres. & Secy.—C. M. Gadomski 
Sales Mgr.—R. J. Gadomski 

Pur. Agt.—C. M. Gadomski 


IOWA 


Timely Products Mfg. Co., Des Moines 
Partners—B. Hadley; J. Hadley 


KENTUCKY 


*Tri-State Plastic Molding Co., Inc., 
Henderson 
Personnel: see p. 947 


MARYLAND 


Artmor Plastics Corp., Cumberland 
Pres., Sales Mgr. & Pur. Agt.—A. C. Morgan 
Vice Pres.—S. R. Minter 

Secy. & Treas.—J. H. Holzshu 


Falge Eng. Corp., Bethesda 
Fawn Plastics Co., Inc., Baltimore 


Personnel: see p. 947 


Hedwin Corp., Baltimore 


Personnel: see p. 947 


Luria-Cournand, Inc., Havre de Grace 
Personnel: see p. 974 


+Wama Co., The, Baltimore 
Mgr. Partner—S. K. Bodine 
Sales Mgr.—F. O. Thomas 

Pur. Agt.—W. D. White 


MASSACHUSETTS 


Buckley Co., C. E., Leominster 
Pres.—C. E. Buckley 
Vice Pres.—J. F. Buckley 


Colorvision Plastics Inc., Boston 


PLASTIC SHEET FORMERS 


Crook, Wm. A. Co., Watertown 
Pres. & Treas.—W. A. Crook 
Secy.—Miss J. Lane 

Sales Mgr.—C. Parkhurst 


Gregstrom Corp., Cambridge 
Pres.—G. A. Naylor 

Vice Pres.—E, A. Ekstrom 

Treas.—W. R. Hertzon 

Gen. Mgr.—L. C. Donato 

Secy.—O. W. Gregson 

Vice Pres. & Sales Mgr.—R. C. Davenport 
Chief Engr. & Pur. Agt.—G. E. Freeborn 


+Harwid Co., Cambridge 


Personnel: see p. 948 


Industrial Plastic Fabricators, Inc., Nor- 


Woo! 
Pres.—P. R. Chamberlain 
Vice Pres.—R. C. Bowker 
Secy. & Treas.—C. R. Hoffman 


*Kingman, E. B. Co. Inc., Leominster 


Personnel: see p. 948 


Laminated Sheet Products Corp., Nor- 
wood 

Pres.—J. M. Tomb 

Vice Pres.—H. M. Tomb 

Pur. Agt.—J. Dolloff 


Leathertone Inc., Boston 
Personnel: see p. 963 


+Paramount Mfg. Co., Inc., Leominster 


4 Industrial Products, Inc., Somer- 
ville 


Personnel: see p. 948 


Rome Plastic Specialties, Inc., Worcester 
Pres.—H. Rome 
Treas.—R. Rome 


Sharpe Plastics, Inc., So. Sudbury 


Standard Pyroxoloid Corp., Leominster 
Personnel: see p. 949 


Transplastics Fabricating Co., Boston 
Pres.—M. P. Wurt 


+Victory Plastics Co., Hudson 


Personnel: see p. 949 


MICHIGAN 


Acme Laminating & Plastics Co., Inc., 
Hazel Park 


Personnel: see p. 963 


Ameriplastic Co., The, Flint 


Personnel: see p. 949 


Bangor Plastics Inc., Bangor 
Personnel: see p. 949 


*Cadillac Plastic Co., Detroit 


Personnel: see p. 975 


Capitol Plastics Co., Lansing 
Pres. & Gen. Mgr.—A. E. Welke 
Vice Pres.—J. W. Jones 

Secy. & Treas.—R. J. McCarthy 


Collier Mfg. Corp., Div. Warren Feather- 
bone Co., Three Oaks 


Fabri-Kal Corp., Kalamazoo 
Pres. & Treas.—R. P. Kittredge 
Secy.—G. P, Caulkins, Jr. 

Pur. Agt.—M. A. Klein 


Complete addresses of companies listed appear on pp. 980-1002. 967 


























PLASTIC SHEET FORMERS 


Huron Valley Plastics, Ann Arbor 


Personnel: see p. 950 


Imperial Industries, Inc., Wayne 
Pres. & Pur. Agt.—W. G. Lewellen, Jr. 
Vice Pres. & Treas.—C. O. Betz 

Secy. & Sales Mgr.—R. W. Struthers 


Klise Mfg. Co., Grand Rapids 
Pres.—J. C. Veen, Sr. 

Secy.—E. K. Clark 

Treas.—E. Sullivan 

Sales Mgr.—J. C. Veen, Jr. 

Pur. Agt.—C. De Vries 


Plastic Processing Co., Inc., Flint 


Personnel: see p. 950 


+Plasticles Corp., Detroit 

Pres., Gen. Mgr. & Pur. Agt.—J. C. Demunter 
Vice Pres.—J. H. Kaiser 

Secy. & Treas.—B. L. Clack 

Sales Mer.—W. L. Wolff 


Reynolds Plastics Inc., Walled Lake 
Pres.—J. R. Slavsky 

Vice Pres. & Treas.—J. A, Soltis 

Secy. & Sales Mgr.—H. B. Bem 

Pur. Agt.—J. A. Soltis 


Udylite Corp., The, Detroit 
Pres.—C. Reeme 

Vice Pres.—L. V. Nagle 
Secy.—H. Maynard 

Treas.—A. Barak 

Mgr.—Plastics Div.—G. Lindh 
Pur. Agt.—V. Zobel 


#Wait-Plastics, Jackson 


Woodall Industries Inc., Detroit 


Personnel: see p. 975 


MINNESOTA 
Plastics Inc., St. Paul 


Personnel: see p. 950 


Premier Plastic Mfg. Co., Minneapolis 
Sales Mgr. & Pur. Agt.—A. E. Bush 


T. O. Plastics, Minneapolis 
Partners—O. R. Beech; T. W. Ingersoll 
Pur. Agt.—J. G. Hembd 


MISSOURI 
Holiday Plastics Inc., Kansas City 


Personnel: see p. 975 


Regal Plastic Co., Kansas City 


Personnel: see p. 976 


NEBRASKA 
Kerr, R. W. Plastic Co., Hastings 


Personnel: see p. 951 
Kerrco Products, Lincoln 


Omaha Plastics Co., Omaha 
Personnel: see p. 951 


NEW JERSEY 


+Bishop Mfg. Corp., Cedar Grove 
Pres.—P. W. Reed 

Vice Pres.—L. F. Reed; J. J. Connors 
Secy.—H. H. Reed 

Treas. & Sales Mgr.—J. J. Connors 
Pur. Agt.—A. Cook 
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Colvin-Friedman Co., Springfield 
Pres.—H. F. Colvin 
Secy., Treas. & Sales Mgr.—S. H. Friedman 


*Davis, Joseph Plastics Co., Arlington 


Personnel: see p. 951 


*Emeloid Co., Inc., The, Hillside 


Personnel: see p. 951 
Glidden Coating Co., Pitman 


Hunton Plastics Co., Englewood 
Pres. & Sales Mgr.—C. H. Hunton 
Vice Pres.—W. M. Lester 

Treas.—G. F. Hunton 

Pur. Agt.—A. Curtiss 


Kemtek Corp., Newark 


Personnel: see p. 952 


Nichols Products Co., Moorestown 
Pres. & Sales Mgr.—E. B. Nichols 

Vice Pres. & Pur. Agt.—E. B. Nichols, Jr. 
Secy. & Treas.—R. Wilkins 


Original Plastics, Inc., W. New York 
Pres.—W. K. Friedman 

Vice Pres.—G. Katz; A. Gottesman; E. Friedman 
Secy. & Treas.—S. Katz 


+Paragon Plastic Corp., Newark 
Pres. & Treas.—A. Rosenthal 

Secy. & Pur. Agt.—A. Dobbs 

Sales Mgr.—P. E. Bennett 


+Resistoflex Corp., Belleville 
Personnel: see p. 953 


*Sillcocks-Miller Co., The, Maplewood 


Personnel: see p. 964 


*Somerset Industrial Designs, Somerville 
Pres.—L. E. Taft 
Secy. & Treas.—Miss B. J. Taft 


Thor Enterprises, Inc., Long Valley 
Pres. & Treas.—G. Sundstrom 

Vice Pres.—R. Wandelt 

Secy.—O. Hawkins 

Sales Mgr.—J. M. Mehler 

Pur. Agt.—B. P. Alpaugh 


Wellington Print Works, Inc., Trenton 


Wyndmoor Mfg. Corp., Newark 


NEW YORK 


American Plasticraft Co., Bronx 
Personnel: see p. 953 


Aravel Corp., New York 

Pres. & Pur. Agt.—S. B. Freedman 
Secy. & Treas.—M. C. Freedman 
Sales Mgr.—L. I. Freedman 


Aristocrat Plastics, Inc., New York 


*Auburn Button Works, Inc., Auburn 
Personnel: see p. 953 


Bassons Industries Corp., Bronx 
Personnel: see p. 976 


Bentek Co., Brooklyn 
Pres.—B. B. Kaplan 
Vice Pres.—J. M. Kaplan 


Berton Plastics, Inc., New York 
Pres.—B. Horton 
Secy. & Treas.—H. J. Frank 





Bo-Mer Mfg. Co., Inc., Auburn 


Personnel: see p. 954 


Celomat Corp., New York 
Pres. & Pur. Agt.—H. Weil 
Vice Pres. & Sales Mgr.—M. J. Greenwald 


Classic Studio, New York 


Crystal Plastics, Inc., Brooklyn 
Pres., Treas. & Pur. Agt.—G. J. Stephens 
Secy.—Miss M. Stephens 

Sales Mgr.—R. Corporal 


tDual Fabricators Corp., Brooklyn 
Pres.—J. Meyer 
Secy. & Treas.—G. Falk 


Dura Plastics, Inc., New York 
Pres., Treas. & Sales Mgr.—J. Layman 
Secy.—Miss N. F. Layman 

Pur. Agt.—D. Wexler 


Durable Formed Products Inc., New York 


Personnel: see p. 976 


E & T Plastic Novelties Co., New York 
Pres. & Sales Mgr.—R. Thal 
Vice Pres., Secy. & Treas.—S. Erman 


Falk Glass & Plastic Co., Inc., L. I. C. 
Pres.—L. C. Falk 
Vice Pres.—F. Falk 


Forbes Products Corp., Rochester 
Personnel: see p. 954 


Garlock Packing Co., The, Palmyra 


Personnel: see p. 954 


Gotham Plastics Corp., Bronx 
Pres.—S. Eliscu 

Vice Pres.—L. J. Suss 

Treas.—I. A. Sisenwein 


+Great Lakes Plastic Co., Buffalo 


+Hasco Plastics Inc., Syracuse 
Personnel: see p. 977 


Hernard Mfg. Co., Inc., Yonkers 
Pres.—H. Zipkin 
Sales Mgr.—B. M. Joel 


*Hopp Plastics, New York 


Personnel: see p. 964 


Industrial Sales Engineers, New York 
Personnel: see p. 954 


Jodee Plastics Co., Brooklyn 
Pres. & Pur. Agt.—J. D. Buglione 
Treas. & Sales Mgr.—N. Meglino 


Just Plastics Inc., New York 
Pres.—C. Vermann 
Secy., Sales Mgr. & Pur. Agt.—M. Turi 


Lustra Cite Industries Inc., New York 
Personnel: see p. 977 


Majestic Creations, Inc., Woodside 
Pres., Secy. & Sales Mgr.—B. J. Seger 
Vice Pres., Treas. & Pur. Agt.—P. Carlton 


+Marbek Inc., Brooklyn 
Pres. & Pur. Agt.—J. Liss 

Vice Pres. & Sales Mgr.—S. Griss 
Secy.—M. Field 

Treas.—T. Kalish 


Mastercraft Plastics Co., Inc., Jamaica 
Personnel: see p. 955 
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Nordic Plastics Corp., Brooklyn 
Pres.-T. G. Johansen 

Secy.-C. Johansen 

Treas. A. Schapier 


Plastic Artisans, Inc., White Plains 


Plastic Enterprises Inc., College Pt. 
Pres.-N. Zwiebel 
Vice Pres.-H. A. Brandon 


Plastic Innovations Inc., Yonkers 
Pres. & Sales Mgr.—J. Novack 


Plaxall Inc., L. I. C. 

Pres. & Sales Mgr.—L. H. Pfohl 
Vice Pres. & Treas.—P. M. Pfohl 
Secy.-A. P. Kirby 


R. C. Molding, Inc., New Hyde Park 
Personnel: see p. 955 


St. Regis Sales Corp., Panelyte Div., New 
York 
Personnel: see p. 955 


Saman Plastics Corp., Brooklyn 
*Shoe Form Co., Inc., Auburn 
Steiner Plastics Mfg. Co. Inc., Glen Cove 


Syracuse Plastics Molders, Syracuse 
Pres., Secy. & Sales Mgr.—A. Falcone, Jr. 
Vice Pres., Treas. & Pur. Agt.—J. R. Falcone 


Tico Plastics, Inc., New York 
Personnel: see p. 956 


United Mask & Novelty Co., Inc., Glen- 


dale 


er Aviation Equipment, Inc., New 
York 


Personnel: see p. 965 


Vacu-Form Corp. of America, Brooklyn 


NORTH CAROLINA 


Carolina Plastics Co., Charlotte 
Pres. & Pur. Agt.—D. Hill 

Vice Pres. & Treas.—D. R. Hill 
Secy.—J. Wilson 

Sales Mgr.—R. V. Bridges, Jr. 


OKLAHOMA 


Tulsa Plastics Co., Tulsa 

Pres. & Pur. Agt.—W. D. Howell 
secy. & Treas.—B. J. Howell 
Sales Mgr.—A. A. Krause 


OHIO 
*American Agile Corp., Bedford 
Personnel: see p. 956 


*Barron, J. E. Plastics, Inc., Cincinnati 
Pers, nnel: see p. 965 


Baxter Co., The, Cincinnati 
Personnel: see p. 956 


Dayton Plastics, Inc., Dayton 

Pre F. J. Pernik, Jr. 

Vi e Pres.—G. F. Nordenholt 

Se Treas, & Sales Mgr.—L. T. Kruskamp 
Pur. Agt.—J. McBride 


Fabri-Form Co., The, Byesville 
Pr W. Knight 
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Vice Pres. & Sales Mgr.—R. L. Baker 
Secy.—S. M. Knight 

Treas.—F. C. liurkhart 

Pur. Agt.—E. E. Wray 


+Francis Industries, Newark 
*Goodyear Aircraft Corp., Akron 


Personnel: see p. 978 


Heil Process Equipment Corp., Cleveland 
Pres. & Treas.—C. E. Heil 

Exec. Vice Pres.—E. W. Vereeke 

Vice Pres.—H. P. Heil 

Pur. Agt.—G. King 


*Plastex Co., The, Columbus 


Personnel: see p. 957 
+Plastics Mfg. & Supply Corp., Cleveland 


Vacuum Plastics Corp., Columbus 
Pres.—H. S. Cook 

Vice Pres. & Treas.—E. H. Richards 
Secy.—Miss E. D. Cook 


Vichek Tool Co., The, Cleveland 
*Yardley Plastics Co., Columbus 


Personnel: see p. 958 


OREGON 
tBettcher Plastics Co., Portland 


Multi-Craft Inc., Portland 


Personnel: see p. 958 


PENNSYLVANIA 
Amplex Mfg. Co., Phila. 


Bruce Molded Plastic Products, Pitts- 
burg 
Personnel: see p. 958 


+Calabro Plastics, Upper Darby 


*Consolidated Molded Products Corp., 
Scranton 
Personnel: see p. 958 


Crystal X Corp., Lenni Mills 
Pres., Vice Pres. & Sales Mgr.— 

E. B. Westlake, Jr. 
Secy., Treas. & Pur. Agt.—O. D. Fields 


+Nas-Kay Industries, Phila. 


+Pearson-Berlinghof, Inc., Newton 
Pres.—H. F. Pearson 

Vice Pres., Treas. & Sales Mgr.—S. B. Sutton, Jr. 
Secy.—L. L. Pearson 

Pur. Agt.—P. J. Fillman 


Pennsylvania Plastic Co., Pittsburgh 
Pres.—H. J. Luczak 


Reinhardt, J. A. & Co., Mountainhome 
Pres.—J. A. Reinhardt, Jr. 

Vice Pres.—J. A. Reinhardt, Sr. 

Secy. & Treas.—R. Reinhardt 


Seal-View Co., Wayne 
United Laminations, Inc., Mayfield 


Personnel: see p. 979 


RHODE ISLAND 


Berkander, George F. Inc., Providence 
Personnel: see p. 959 


PLASTIC SHEET FORMERS 


Plastic Eng. Co., Pawtucket 
Personnel: see p. 960 


Shaw-Randall Co. Inc., Pawtucket 


TENNESSEE 


Plasti-Line, Inc., Knoxville 

Pres. & Sales Mgr.—H. W. Brooks 

Vice Pres.—R. P. Brooks 

Secy., Treas. & Pur. Agt.—B. M. Edwards 
Plastic Industries, Inc., Athens 
Pres.—J. C. Beene III 

Vice Pres.—R. Nankivell 

Secy.—K. Higgins 


Treas.—J. C. Beene, Jr. 


TEXAS 
Linehan & Co., Dallas 


Lone Star Plastics Co., Fort Worth 
Personnel: see p. 960 


Nalle Plastics, Inc., Austin 


VERMONT 


Manchester Molding Co., Manchester 
Depot 


Personnel: see p. 960 


VIRGINIA 
Lurie Plastics, Inc., Colonial Heights 


Personnel: see p. 961 


WASHINGTON 
A & B Plastics, Seattle 


Durable Plastics Co., Inc., Seattle 
Pres., Sales Mgr. & Pur. Agt.—H. H. Gray 
Vice Pres.—T. E. Gray 

Secy. & Treas.—W. K. Newcomb 


General Plastics Mfg. Co., Tacoma 
Pres.—L. W. Schatz 


Mason Plastics Co., Art Plastic Signs & 
Displays, Seattle 

Pres. & Pur. Agt.—E. C. Mason 

Vice Pres.—G. A. Downs 


Western Plastic Co., Spokane 
Pres. & Pur. Agt.—G. E. de Roetth 
Vice Pres. & Sales Mgr.—P. Houston 
Secy. & Treas.—R. D. McGoldrick 


WISCONSIN 


Evans-Zeier Plastic Co., Madison 
Personnel: see p. 961 


Premier Plastics Co., Inc., Milwaukee 
Pres.—R. W. Ray, Jr. 

Vice Pres.—W. R. Ross 

Secy. & Pur. Agt.—M. J. Blatnik 

Treas.—A. C. Salmon 

Sales Mgr.—R. W. Ray 


Presco Plastics, Milwaukee 
Personnel: see p. 961 


Tewes-Roedel Plastics Corp., Waukesha 
Pres.—D. E. Tewes 

Vice Pres.—G. F. Roedel 

Secy.—H. F. Tewes 

Treas.—M. T. Tewes 


Western Coil & Electrical Co., Racine 


Personnel: see p. 961 


Complete addresses of companies listed appear on pp. 980-1002, 969 


























VINYL FILM, SHEETING, AND COATED 
FABRIC MANUFACTURERS* 


A—Calendered Vinyl Film; B—Casit Vinyl Film; C—Calendered Vinyl Sheeting; D—Vinyl Coated Fabric 








ALABAMA 


Mobile Plastics Div., Carlisle Corp., Mo- 
bile (D) 


CALIFORNIA 
tCellulose Products Co., South Gate (C) 


Personnel: see p. 962 


+Plastipipe Inc., Los Angeles (C) 


Personnel: see p. 942 


Santa Barbara Plastics Corp., Goleta (D) 
Pres.—M. S. Moulton 

Vice Pres.—J. Franklin 

Sales Mer.—G. Bilbe 


CONNECTICUT 
*Cordo-Chemical Corp., Norwalk (D) 


tRoss & Roberts, Inc., Stratford (A, C) 
Pres. & Treas.—A. M. Ross, Jr. 
Vice Pres. & Secy.—A. V. Roberts 


DELAWARE 


*du Pont de Nemours, E. I. & Co., Inc., 
Wilmington (C, D) 


ILLINOIS 
Carroll Co., J. B., Chicago (A, B, C, D) 


Personnel: see p. 962 


INDIANA 


*General Tire & Rubber Co., Industrial 
Pdts. Div., Wabash (A, C, D) 


Personnel: see p. 947 


KENTUCKY 


tKalistron, Inc., Louisville (C) 
Pres.—K. W. Koeniger 

Vice Pres.—C. L. Westray 

Secy.—S. Ottinger 

Treas.—C. O. Meloy 

Sales Mgr.—W. E. Poitras 


MARYLAND 


Luria-Cournand, Inc., Havre de Grace (C) 
Personnel: see p. 974 


* Note: FILM is thickness of 10 mils or less. 
SHEETING is unsupported sheet in thick- 


ness of over 10 mils, 
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MASSACHUSETTS 


Bolta Co., Div. General Tire & Rubber 
Co., Lawrence (C) 

Gen. Prod. Mgr.—J. Bolten, Jr. 

Gen. Mgr.—J. Bolten, Sr. 

Dir. of Adv.—D. H. Simonds 

Sales Mgr.—C. Holch 

Pur. Agt.—F. A. Jones 


Bortman Plastics Co., Boston (A, B, C, D) 
Pres. & Pur. Agt.—M. Bortman 

Vice Pres.—J. Bortman 

Secy.—M. S. Shaw 

Treas.—A. M. Fopiano 

Sales Mgr.—E. E. Schultz 


Farrington Texol Corp., Walpole (D) 

Pres.—D. H. Farrington 

Vice Pres.—L. E. Vogt, B. S. Ritchie, K. L. 
Mansfield 

Treas.—W. J. Huntley 

Secy.—W. A. Daniels 

Sales Mgr.—W. T. Cavanaugh 

Pur. Agt.—B. S. Ritchie 


+Goodall-Sanford, Inc., Plastics Div., 
Reading (C, D) 


*Monsanto Chemical Co., Springfield (A) 


Multicolor Gravure Corp., Northampton 
(D) 


+Pyrotex Leather Co., Leominster (D) 
Pres.—W. Mayo 


Surprenant Mfg. Co., Boston (A, C) 


MICHIGAN 
*Cadillac Plastic Co., Detroit (A, B, C) 


Personnel: see p. 975 


NEW JERSEY 


tAmerican Texolite Co., Paterson (A, C) 
Pres.—M. G. Mack 

Vice Pres. & Pur. Agt.—M. Brown 

Secy. & Treas.—S. Markoe 

Sales Megr.--G. Markoe 


*Electro-Technical Products Div. Sun 
Chemical Corp., Nutley (B, D) 


Federal Leather Co., The, Belleville (C, 
D) 

Pres.—L. M. Plansoen 

Exec. Vice. Pres. & Secy.—J. W. F. Young 

Ass’t Secy.—J. E. Just 

Pur. Agt.—P. B. Grosjean 


*Gomar Mfg. Co. Inc., Newark (B) 

International-Plastics, Paterson (D) 

Irvington Varnish & Insulator Co., Div. 
Minnesota Mining & Mfg. Co., Irving- 
ton (D) 


Personnel: see p. 952 


National Automotive Fibres, Inc., Tren. 
ton (C) 

Div. Mgr.—Carl Kavenagh 

Ass’t Div. Mgr.—LeRoy Haas 

Pur. Agt.—N. Fletcher 


tPantasote Co., Passaic (A, C, D) 

Pres.—H. Wyman 

Vice Pres.—H. W. Wyman 

Secy.—J. Sheler 

Treas.—R. Koppl 

Sales Mgr.—E. W. Howard 

Pur. Agt.—E. D. Randall (all but fabric); 
J. F. Gutschalk (fabric only) 


Rondale Co., Inc., The, Roselle (D) 
Pres. & Sales Mgr.—J. Rubin 

Vice Pres. & Pur. Agt.—A. Eddy 
Secy.—S. Rubin 


+Standard Insulation Company, East 
Rutherford (D) 


tTranseal, Ltd., So. Plainfield (A, C, D) 
Personnel: see p. 964 


Wyndmoor Mfg. Corp., Newark (D) 
Personnel: see p. 964 


NEW YORK 
Aravel Corp., New York (A, C) 


Associated Rubber & Plastic Corp., New 
York (A, C, D) 

Pres.—H. Robbins 

Vice Pres. & Sales Mgr.—B. Robbins 

Secy.—R. Robbins 


*Bakelite Co., Div. Union Carbide & Car- 
bon Corp., New York (A, B, C) 


Blossom Mfg. Co., Inc., New York (A, 
B, C, D) 

Pres.—D. Schoenfeld 

Vice Pres.—S. J. Brandstein 

Treas.—J. I. Antokal 

Secy.—F. Florentine 

Sales Mgr.—M. Margolis 

Pur. Agt.—M. Florell 


tElm Coated Fabrics Co., Inc., New York 
(A, B, C, D) 

Pres.—A. Mittman 

Vice Pres. & Pur, Agt.—E. Mittman 

Secy.—B. Mittman 

Treas.—H. Nevstein 

Sales Mgr.—M. Grant 


Gordon-Lacey Chemical Products Co., 
Inc., Maspeth (A, C, D) 


Harte & Co., Inc., New York (A 
Pres.—F. S. Strauss 

Vice Pres.—D. Lipps 

Secy. & Treas.—A. Shedlin 


+Hartshorn, Stewart Co., Oswego (2 
Pres.—W. M. Blaine 
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Cc. M. Judd 


fire, P 
bo I « Secy.—S. S. Bushnell 
Vice } & Treas.—E. E. Bushnell 


Plant T. A. Beard 
Pur. A J. Ferguson 


Jamestown Finishing Products, Inc., 


Jamestown (C, D) 
Pres.-B. W. Avallone 
Exec. Vice Pres. & Sales Mgr.—L. D. Anders 
Secy.- C. Myers 


Treas. & Pur. Agt.—L. N. Tate 


Kaye-lex Mfg. Corp., New York (A, C) 
Personnel: see p. 964 


Mica Insulator Co., Schenectady (D) 
Personnel: see p. 964 


Mirror Plastics Co., Inc., New York (A, 
C,. By 

Pres., Sales Mgr. & Pur. Agt.—J. L. Spiegel 

Vice Pres.-M. Spiegel 

Secy.—C. Fernandez 

Treas.—_I. B. Spiegel 


Perlman, A., New York (A, B, C, D) 
Partners—A. Perlman, P. Perlman, R. 


Perlman 


Plaxall, Inc., L. I. C. (C) 
Personnel: see p. 969 


Polyplastex United, Inc., New York (D) 
Pres.—H. W. E. Riley 

Vice Pres.—H. H. Hey 

Secy.—H. G. Riley 

Treas.—S. Peskin 

Sales Mer.—R. W. D. Heins 

Pur. Agt.—W. McAdam 


Printon Corp., New York (A, B) 


Rand Rubber Co., Brooklyn (A, C, D) 
Pres. & Treas.—L. H. Rand 

Vice Pres.—E. M. French 

Secy.—P. Scheidt 

Sales Mgr.—E. A. Mason 

Pur. Agt.—S. T. Lewis 


*Rubber Corp. of America, Hicksville 
(A, C) 

Pres.-W. A. Merton 

Vice Pres. & Secy.—R. G. Merton 
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Treas.—A. Herz 
Pur. Agt.—Mrs. D. Martin 


Sven Industrial Corp., New York (A, 
Pres. & Sales Mgr.—M. L. Platzker 

Vice Pres.—A. Zosmer 

Secy., Treas. & Pur. Agt.—D. Friedman 


Thermoplastic Fabrics Corp., New York 
(A, C, D) 

Pres.—P. M. Scherr 

Secy.—Miss A. R. Scherr 


Turner-Halsey Co., New York (A, B, C) 
Pres.—G. H. Lanier, Jr. 

Vice Pres.—N. S. W. Vanderhoef 

Secy.—E. A. Dawson 

Treas.—W. G. Lipsey 

Mgr.—Plastics Div.—D. W. Darge 


Weiss & Klau Co., New York (A, C, D) 


OHIO 


Breneman-Hartshorn Inc., Cincinnati (D) 
Pres.—W. M. Blaine 

Vice Pres. & Sales Mgr.—S. S. Bushnell 

Vice Pres. & Treas.—E. E. Bushnell 

Prod. Mgr.—C. M. Judd 


¢#Clopay Corp., Cincinnati (B, D) 


+Columbus Coated Fabrics Corp., Co- 
lumbus (C, D) 


*Goodrich, B. F. Co., Plastics Div., 
Marietta (A, C, D) 


Personnel: see p. 957 


*Goodyear Tire & Rubber Co., The, 
Akron (A, C) 

Pres.—E. J. Thomas 

Vice Pres.—R. S. Wilson 

Secy.—A. E. Firestone 

Treas.—Z. C. Oseland 

Sales Mgr.—J. S. Bruskin 

Pur. Agt.—M. W. Laibe 


Holes, Floyd A. Co., The, Bedford (D) 
Pres.—T. F. Dolan 

Vice Pres. & Gen. Mgr.—L. D. Reinbolt 
Secy.—H. B. Lawson 

Treas.—_W. D. Sweeny 

Sales Mgr.—P. W. Decker 


+Textileather Corp., Toledo (C, D) 
Pres.—J. D. Lippmann 

Vice Pres.-Sales—G. H. McGreevy 

Vice Pres. Dev.—D. F. Lott 

Vice Pres. Pub. Rel.—C. A. Collin 

Secy. & Treas.—W. F. Webb 

Sales Mgr.—J. S. Mather, Jr. 

Pur. Agt.—W. A. Schumacher 


PENNSYLVANIA 


Firestone Plastics Co., Pottstown (A, C) 
Personnel: see p. 941 


Masland Duraleather Co., The, Phila. (C, 


D 
Pres.—W. E. Masland 
Vice Pres.—A. C. McCoy 
Secy. & Treas.—L. W. Shadle 
Sales Mgr.—J. A. Shadle 
Pur. Agt.—J. C. Lavin 


*Scranton Plastic Laminating Corp., 
Scranton (A, C) 


Personnel: see p. 965 


RHODE ISLAND 


Respro Inc., Cranston (A, C, D) 
Chr. of Bd.—F. H. Taber 

Pres.—R. S. Newell 

Vice Pres.—-C. M. Makepeace 

Secy. & Treas.—L. J. Carey 

Gen. Mgr.—F. R. Fitzpatrick 

Gen. Sales Mgr.—J. E. Manlon 

Sales Mgr. Plastics Div.—W,. R. Young, Jr. 
Tech. Dir.—A. J. Hanley 

Pur. Agt.—J. M. O’Grady 





VIRGINIA 


Lurie Plastics, Inc., Colonial Heights (C) 
Personnel: see p. 961 


— Rubber Corp., Winchester 
(C 


Pres.—V. A. Catozella 

Vice Pres.—R. .B. Grove, B. B. Wright, W. S. 
Winterson 

Secy.—H. D. Weaver 

Exec. Vice Pres. & Treas.—P. Terretta 

Sales Mgr.—C. R. Creamer, Jr. 








REINFORCED PLASTICS PROCESSORS 








CALIFORNIA 


Allied Fiber Glass Inc., Los Angeles 

Col olding & vacuum molding with steel, 
plastic, wood, plaster, etc. 

Presses: 4—4’ x 4’ platen, 6’ daylight; 2—4’ x 8’ 
platen; 6’ daylight; 1-12’ x 18’ x 10’. 


Res ised: polyester, epoxy, phenolics. Rein- 
t ments used: glass cloth & mat, cotton, 

-. , hemp, steel. 

Ty; t tabrication: auto bodies, tanks, trailers 
a itainers, 

Pe l: see p. 963 

Alsvrite Co. of America, San Diego 

¥! tes Advertiser. + Unverified listing. 


Complete addresses of companies listed appear on pp. 


Size of laminate sheet: 45” x 144”, 

Use polyester resin & fibrous glass reinforcement. 

Type of fabrication: Flat & corrugated translu- 
cent building panels. 

Pres.—J. S. Berkson 

Vice Pres. & Pur. Agt.—M. F. McNeil 

Secy. & Treas.—R. J. Moncey 

Sales Mgr.—W. D. O’Morrow 

Plants in Paterson, N.J. & Portsmouth, Ohio 


American Reinforced Plastics Co., Nor- 
walk 

Type of fabrication: phenolic preimpregnation 
of glass fiber materials. 

Pres.—R. S. Morton 

Vice Pres.—J. Williamson 

Secy. & Treas.—W. Siegfried 


+ Automatic Plastic Molding Co., Berkeley 


Matched metal molds. 

Presses: 5—35 ton, 14” x 16”, 25” daylight; 
1—60 ton, 14” x 16”, 25” daylight; 2—80 
x 24” x 34”, 45” daylight; 1—180 ton, 20” 
x 24”, 30” daylight. 

Type of resin & reinforcement: polyester & glass 
roving. 


Calfibe Co., Inc., Redlands 


Matched die molding. 
Presses: 9 

Using polyester & glass. 
Preformers: 1—48” 

Pres.—H. W. Warjone 

Vice Pres.—H. P. Barnard, Jr. 
Secy. & Treas.—R. Crabtree 


980-1002, 971 























REINFORCED PLASTICS PROCESSORS 


*California Reinforced Plastics Co., Oak- 


land 


Radar grade & structural glass cloth base honey- 
comb; also aluminum & paper base structural 
honeycombs. 

Glass cloth honeycomb pre-shaped for radomes 
and other curved structures. 

Pres.—R. C. Steele 

Vice Pres.—R. T. Hughes; K. M. Holland 

Treas.—P. V. Ammen 


tCalifornia Tackle Co., Bell 


Using phenolic & glass cloth. 

Type of fabrication: Tubular reinforced tubing 
& sheets. 

Pres.—L. Seidman 


*Chemold Co., Santa Monica 


Flat sheets, ribbed panels using matched metal 
molds. 

Presses: 2—48” x 96”, 55” daylight; 4—S6” x 
60”; 55” daylight; 1-72” x 144”, 40” day- 
light. 

Size of flat laminate: 32” x 96”; 48” x 96” 

Polyester, epoxides, phenolic with glass fiber, 
cotton, cellulose fibers. 

Preformers: 1—48” 

Fabricate any item using molded parts. 

Pres.—K. D. Smith 

Vice Pres.—F. E. Vonderahe 

Secy.—Miss A. Lott 

Dir. of Research—L. R. Dailey 

Sales Mgr.—D. N. Lott 

Pur. Agt.—E. M. Langdale 


Copolymer Corp., Los Angeles 


Low pressure molding using steel molds & rein- 
forced plastics. 

Presses: 1—75 ton, 16” x 16” platens, 38” day- 
light; 2-75 ton, 16” x 20” platens, 40” day- 
light; 1-250 ton, 60” x 120” platens, 48” 
daylight. 

Polyester & fibrous glass used. 

Pres.; Treas. & Sales Mgr.—J. Wyckoff 

Vice Pres. & Secy.—L. B. Green 

Pur. Agt.—Miss J. Kurdonik 

* Douglas Santa 

Monica 


Dumont Corp., San Rafael 


Using matched metal dies. 

Presses: 1—52” x 112” platen, 8” daylight; 48” 
x 108” platen, 36” daylight; 48” x 102” 
platen, 90” daylight. 

Size of flat laminate sheet: 48” x 108”. 

Using polyester, phenolic, nylon, neoprene with 
glass reinforcement. 

Pres.—W. B. Jenkins 

Vice Pres. & Secy.—W. B. Layton 

Sales Mgr.—R. A. Nelson 

Treas.—E. Rapoport 

Pur. Agt.—K. G. Ricksecker 

Sales Mgr.—R. A. Nelson 


Aircraft Co., Inc., 


General Plastics Corp., Los Angeles 

Matched steel dies. 

Presses: 1—12” x 12”, 28” daylight; 4-15” x 
15”, 28” daylight; 1-20” x 28”, 20” daylight. 

Use Polyester with glass mat & cloth. 

Pres. & Sales Mgr.—F. M. Ricci 

Vice Pres.—J. H. Kingsley 

Secy.—R. I. Ricci 

Treas.—E. N. Ahelmann 

Pur, Agt.—H. Schwarz 


Gill, M. C. Corp., El Monte 


Matched metal molds; vacuum bag from plaster. 

Presses: 2—20” x 38” platen, 24” daylight; 1— 

72” x 168” platen, 48” daylight. 

Size of flat laminate sheet: 70” x 160”. 

Use polyester, epon, silicone, with glass mat & 
cloth, nylon, cotton. 

Pres., Sales Mgr. & Pur. Agt.—M. C. Gill 

Vice Pres. & Treas.—E. W. Gill 

Secy.—C. V. Davis 
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*Honeycomb Structures Co., Honeycomb 
Co. of America, Los Angeles 


Flat & contoured shapes using steel, aluminum 
& epoxy dies. 

Size of flat laminate sheet: 48” x 120”. 

Honeycomb & honeycomb assemblies. 

Personnel: see p. 962 


Industrial Plastics Co., Div. H. I. Thomp- 
son Fiber Glass Co., Gardena 


Custom reinforced glass mat, pre-imp. molding 
with vacuum bag, pressure bag & matched 
metal dies. 

Presses: 1-15 ton, 11” x 16” platens, 21” 
stroke; 2—15 ton, 32” x 36” platen, 25” 
stroke; 1—15 ton, 21” x 24” platen, 25” 
stroke; 2—20 ton, 24” x 24” platen, 48” 
stroke; 1-113 ton, 42” x 49” platen, 50” 
stroke. 

All types of glass reinforcement using polyester, 
phenolic, epoxy resins. 

Pres.—H. I. Thompson 

Vice Pres.—W. B. Goldsworthy 

Secy. & Treas.—W. E. Tyler 

Sales Mgr.—W. E. Benke 

Pur. Agt.—E. C. Titus 


+Kennedy, R. J. Co., San Francisco 
Presses: 1—20 ton, 24” x 24”, 18” daylight 


+Kerr Panel Div., Kerr, Alexander H. 
Co., Inc., Burbank 


Use polyester impregnated glass fiber. 

Presses: 1—20 ton, 24” x 24”, 18” daylight. 

Panel: 8’ x 4’ x 3%”. 

Corrugated panel; up to 12’ length, 40” width, 
2%” corrugation. 

Flat sheet: up to 12’ length, up to 40” width. 

Do preforming. 


Kimball Mfg. Co., San Francisco 


Matched metal molding. 

Presses: 6-12” x 12” to 18” x 150”, daylight 
from 6” x 44”. 

Use polyester & epoxy resin with fibrous glass. 

Preformers: 1—48” 

Pres.—W. R. Kimball, Jr. 

Vice Pres.—C. L. Ward 

Secy.—C. C. Kimball 

Treas.—G. Knecht, Jr. 

Sales Mgr.—D. Moore 

Pur. Agt.—J. Maples 


Marplex Co., El Segundo 


Fiber glass, polyester, matched metal molds. 

Presses: 8—24” x 24” to 40” x 40” platens. 

Use ployester resin with glass fiber roving & 
mat. 

Preformers: 1—20” dia.; 1—30” dia. 

Owner & Sales Mgr.—E. Marx 

Vice Pres.—W. Carsch 

Secy.—L. Marx 

Pur. Agt.—H. Mayer 


+Mercury Plastics Inc., Santa Monica 
Wet lay-up, oven cooked. 
Use polyester resin & glass fiber. 


Narmco Mfg. Co., San Diego 

Low pressure molding. 

Presses: 1—5’ x 8’; 1—4’ x 4’; 1-5’ x 6’; 2— 
2’ x 3’. 

Flat laminate sheet: up to 60” x 96”, 

All low pressure resins & reinforcements, in- 
cluding production of high strength metal 
faced honeycomb cored panels. 

Pres. & Sales Mgr.—W. S. Saville 

Vice Pres.—G. G. Havens 

Secy. & Treas.—E. H. Von Ehrenberg 


Olympic Reinforced Plastics Corp., Los 
Angeles 

Matched metal die molding using plaster, fibre- 
glass & metal molds; layup & vacuum mold- 
ing. 


Presses: 11—from 2’ x 2’ to 4’ x 5’. 
V x 20’. 1 press, 

Size of flat laminate sheet: 4’ x 5’, 

All types of resins & reinforcing, 

Fabricates ducts, angles, special shapes, Com. 
plete finishing & assembling. 

Pres.—D. Rome 

Vice Pres.—D. C. Siteman 

Gen. Mgr.—O. A. Hansen 


Pacific Plasti-Fab Corp., San Carlos 


Matched metal molding, hand layup 

Presses: 4 

Use phenolic & polyester resins with fibrous 
glass. 

Pres.—F. A. Martin, Jr. 

Secy. & Treas.—M. W. Shayman 

Pur. Agt. & Chief Engr.—D. S. Dina 

Sales Mgr.—E. V. Jacobsen 


Parker Mfg. Co., San Diego 


Polyester & fibrous glass used. 
Personnel: see p. 962 


Plastic Age Co., San Fernando 


Compression & transfer, steel & aluminum 
molds, reinforced, phenolic, etc. 

Presses: 9—from 1’ x 2’ x 10’, daylight 56”. 

Size of flat laminate sheet: 44” x 96”. 

Use polyester, phenolic, silicone resins with 
glass fiber, nylon. 

Preformers: 1—24” dia. 

Type of fabrication: Machining, die cutting, 
punching. 

Personnel: see p. 942 


Plexolite Corp. of America, E] Segundo 


Continuous laminating of translucent flat, cor- 
rugated & shaped sheet. 

Widths up to 42”, : 

Use polyester with glass fibers. 

Pres.—D. S. Perry 

Vice Pres.—G. R. Huisman 

Secy.—A. Levin 

Treas.—L. Gross 

Sales Mgr.—L. Feldman 

Pur. Agt.—R. A. McDavitt 


+Poly-Fiber, Inc., Los Angeles 

Contact, vacuum bag, hydraulic press. 

Presses: 5—18” x 18”, 24” stroke; 1—13” x 13”, 
24” stroke; 1-24” x 24”, 24” stroke; 1-22” 
x 22”, 60” stroke; 2-50” x 36”, 60” stroke; 
8—60” x 36”, 40” stroke. 

Use polyester, phenolic, epoxy, silicone resins 
with fiber glass mat, roving, fabric, etc. 

Preformers: 1 

Complete industrial & military fabrication. 

Personnel: see p. 943 


Polyply Co., San Diego 

Matched metal molds 

Presses: 1—50” x 99”, 26” daylight. 

Size of flat laminate sheet: 48” x 96”. 

Use polyester & nhenolic with glass fiber, wood, 
paper. 

Pres.—G. A. Baker 


Reflin Co., San Diego 

Matched metal molds & centrifugal casting. 

Size of flat laminate sheet: 26’—34”-40” 
widths; 8’—10’—12’ lengths. 

Use polyester, epoxy with glass cloth. 

Pres. L. L. Potomac 

Secy.—J. R. Wise 

Treas. & Sales Mgr.—L. Potomac 

Pur. Agt.—R. Wise 


Reinhold Engineering & Plastics Co» 
Norwalk 


Matched metal & vacuum bag moldi: 

Use phenolic, epoxy, polyester, = ne 
silicone with fibrous glass. 

Personnel: see p. 943 
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Rippolite Plastic Products, Inc., Burbank 


Pres. « Sales Mgr.—J. D. Whitehead 
Vice res. -L. J. Hulbert 
\vt.-H. R. Smith 


Pur. 


*Swedlow Plastics Co., Los Angeles 
Presses: 8-4’ x 8’. 

Size of flat laminate sheet: 4’ x 8’. 

Continuous laminating; 48” width, .100” thick. 
Use acrylic, nylon, polyester. ’ 

Do molding, cementing, die cutting. 

Pres.—D. Swedlow 

Vice Pres.—J. Endicott 


}Wizard Boats, Inc., Costa Mesa 
Contact lay-up over male molds. 

Use polyester resin with glass cloth & mat. 
Pres.-C. A. Herberts, Sr. 

Vice Pres.—C. D. Horne, H. Hauflaire 

Secy. & Pur. Agt.—C. B. Melone 

Treas.—I. M. Timmings 

Sales Mgr.—C. D. Horne 


xZenith Aircraft, Zenith Plastics Co., 
Gardena 

Contact laminates, vacuum bag, matched dies; 
molds of plaster, cast phenolic, aluminum, 
steel & metal spray. 

Presses: 15—up to 73” = 104", daylight 348”. 

Size of flat laminate sheet: 4’ x 10’. 

Use phenolic, epoxy, silicone, polyester resin 
with glass cloth, mat & roving & asbestos. 

Preformers: 6—up to 60” 

Pres.—M. Brucker 

Exec. Vice Pres.—A. S. Greenberg 

Vice Pres.—I. Green 

Treas.—V. Sokolove 

Vice Pres. & Sales Mgr.—F. E. Wallis 

Dir. of Pur.—C. Brucker 

Vice Pres. Mfg.—F. H. Huhn 


COLORADO 


Pikes Peak Plastics, Inc., 
Springs 


Colorado 


Matched metal molds. 

Presses: 3-18” x 32” platen, 36” daylight. 
se polyester & fibrous glass. 

Personnel: see p. 943 


Plasticrafts Inc., Denver 
lersonnel: see p, 943 


Reinhardt Plastics Co., Denver 


Matched metal & sprayed molds, 
Presses: 1-24” x 28”; 12” x 30”. 
lersonnel: see Pp. 943 


CONNECTICUT 


Fiber Glass Plastics Corp., Stamford 


Presses: 8-42” x 42” platen, 36” daylight. 
Size of flat laminate sheet: 42” x 42”; 48” 
x 96”. 


se polyester, epoxy, phenolic with fibre glass 

mat & cloth. 

Fabricates tote boxes, aircraft parts, awnings, 
housings for radios, machines & air condi- 
tioning units. 

Pres. & Treas.—V. Hugo—Vidal 

Vice Pres.—A, Katz 

secy.—L. Gitlin 


Gull Products, Inc., Deep River 
Mat hed, 
Pr 


heated molds; vacuum bag molds. 

; up to 48” x 30”, 60” daylight. 

f flat laminate sheet: up to 24” x 30”. 
olyester, DAP, silicone with glass, syn- 
tic fiber, metal reinforcements. 

Pres. & Gen. Mgr.—C. E. Olsen, Jr. 
Development Dir.—L. D. Ely, Jr. 


S 


Use 
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Treas.—H. H. Anderson, Jr. 
Sales Mgr.—G. Haas 
Pur. Agt.—J. L. Newman 


National Plainfield Corp., Plainfield 


Compression & vacuum bag molding with 
matched metal, wood, rubber, & plastic 
molds. 

Presses: up to 96” x 48”, daylight 36”. 

Use polyester, epoxy resins with glass mat & 
cloth, burlap, and felt. 

Pres.—S. H. Gould 

Vice Pres.—S. B. Raduns 

Sales Mgr.—H. W. Michaelson 

Pur. Agt.—L. Zamarin 

Chief, Plastics Div.—S. R. Gordon 


*xNew England Laminates Co., Inc., 
Stamford 


Presses: 1—36” x 48” platen, 3%” daylight, 
10 openings. 

Size of flat laminate sheet: 36” x 48”. 

Use polyester, epoxy resin with glass & synthetic 
films. 

Personnel: see p. 962 


U. S. Plastic Molding Corp., Wallingford 


Wood & Steel dies. 
Presses: 5 
Personnel: see p. 944 


* Waterbury Companies, Inc., Waterbury 


Matched metal molds; low pressure & bag. 

Presses: 8—up to 48” x 60”, 60” daylight. 

Size of flat laminate sheet: 52” wide & con- 
tinuous length. 

Use polyester resin. 

Preformers: 49” 

Personnel: see p. 944 


DELAWARE 


Continental Can Co., Inc., 
Dept.), Wilmington 

Size of flat laminate sheet: 24”, 30”, 36” by 
any desired length; 24”, 30”, 36” width by a 
maximum 150’ roll. 

Continuous laminating 24”, 30”, 36” paper, 
glass & cloth with thickness .010 to .062. 

Use polyester resin. 

Vice Pres. & Gen. Mgr.—J. G. Murray 

Gen. Sales Mgr.—A. P. Vining 

Sales Mgr. (Conolite Sales)—R. M. 

Dir. of Research—F. B. Shaw 


( Conolite 


Mayor 


Franklin Fibre-Lamitex Corp., Wilming- 
ton 


*National Vulcanized Fibre Co., Wil- 
mington 

Low pressure laminated sheet using matched 
metal molds. 

Presses: 1—36” x 96” platen, 5” daylight; 1— 
36” x 46” platen, 3%’ daylight; 1-36” x 
42” platen, 1%’ daylight 

Size of flat laminate sheet: 32” x 36”; 32” x 
24”, 

Use polyester resin with glass mat & roving. 

Preformers: 1—up to 40” dia. 

Complete fabricating facilities. 

Personnel: see p. 962 


FLORIDA 


All-Tech Industries, Inc., Miami 


Vacuum bag molding. 

Presses: 2—16” x 16” platens, 12” daylight. 

Use polyester & epoxy with glass cloth & 
paper. 

Personnel: see p. 967 


Fiber Glass Plastic Inc., Hialeah 


Matched aluminum molds for low pressure 
molding. 


REINFORCED PLASTICS PROCESSORS 


Size of flat laminate sheet; 4’ x 8’ lengths; 
26” x 36” widths. 

Corrugated sheets: 2%” corrugation; 8’, 10’, 
12’ lengths; widths 26”, 34”, 38”. 1%” 
corrugation, 8’, 10’ lengths, 38” width. 

Use polyester resin with fibrous glass. 

Pres.—L. C. Dugan 

Vice Pres.—G. W. Talbert 

Secy., Treas. & Sales Mgr.—P. B. Clark 


tSilin Research Associates, Jacksonville 

Wet lay-up, low pressure, low temperature cur- 
ing. 

Use polyester, polystyrene resin with fiber glass 
reinforcement. 

Development & research in fabrication & lami- 
nation of reinforced plastics. 

Pres. & Treas.—E. Silin 


GEORGIA 
Gladwin Plastics Inc., Atlanta 


Matched metal molds; wet layup. 

Presses: 2—24” x 24”; 1-30” x 30”; 1—34” x 
36”; 1—32” x 40”; 4 small sizes. 

Use glass preform, cloth & mat with polyester 
resin. 

Prefcrmers: 2 

Assemly of molded parts, flat sheet. 

Pres.—R. Linneman 

Vice Pres., Pur. Agt. & Treas.—E. Reveri 

Secy.—H. Loring 

Sales Mgr.—R. Chambers 


+Rank-Well Enterprises, Inc., Tifton 

Custom molding of glass fiber reinforced poly- 
ester resins using fluid & matched dies, 

Presses: 3—36” x 40”, 38” daylight. 

Pres.—H. M. Rankin 

Vice Pres.—C. H. Maxwell 

Gen. Mgr.—D. H. Tift 


ILLINOIS 
Bacon & Weber, Chicago 


Hand lay-up of polyester & phenolic with 
fibrous glass. 


Colonial Molded Products Inc., No. Chi- 
cago 

Size of flat laminate sheet: 48” x 144” 

Personnel: see p. 962 


Consolidated Plastics & Mfg. Co., Chi- 
cago 

Low pressure molding using match metal dies. 

Size of flat laminate: 20” x 40”. 

Polyester & fibrous glass used. 

Type of fabrication: acrylic resin sheets. 

Pres. & Treas.—W. Woehlck 

Vice Pres. Sales Mgr. & Pur. Agt.—A. S. 
Franklin 


+Crane Packing Co., Chicago 


Personnel: see p. 945 


Eclipse Mfg. Co., Lake Zurich 

Presses: 9—up to 36” x 36”, daylight up to 54”. 

Personnel: see p. 945 

*General American Transportation 
Corp., Chicago 

Matched metal molding of reinforced plastics. 

Presses: 1—5’ x 7’ platen, 200 ton, 7’ daylight; 


2—4’' x 5’ platen, 150 ton, 7’ daylight; 
5-3’ x 4’ platen, 100 ton, 7’ daylight; 
1—2’ x 2’ platen, 100 ton, 7’ daylight. 


Use polyester, epoxy, phenolic, melamine with 
glass roving, cloth, mat, etc. 

Preformers: 3—30” to 48”; 1—48” 

Gen. Mgr.—F. E. Selz 

Ass’t Gen. Mgr.—H. M. Jenkins 

Gen. Sales Mgr.—A. N. Williams 

Plant Mgr.—K. A. Rouzer 


Complete addresses of companies listed appear on pp. 980-1002. 973 























REINFORCED PLASTICS PROCESSORS 


Plant Mgr. Reinforced Plastics-M. Murry 
Dir. Plastics Research—C. F. Massopust 

Tech. Dir. Reinforced Plastics—E. F. Bushman 
Adv. Mer.—R. Douglas 

Pur. Agt.—R. B. Silverman 


*xHawley Products Co., St. Charles 


Cellulose preform with matched metal dies; 
glass fibre-polyester with matched metal 
dies. 

Presses: 4—30” x 40” platen, 60” daylight; 1— 
30” x 40” platen, 84” daylight; 1—60” x 84” 
platen, 84” daylight. 

Preformers: 3 

Type of fabrication: light assembly of com- 
ponents. 

Pres. & Treas.—-D. M. Hawley 

Vice Pres. & Sales Mgr.—A. P. Akerlund 

Secy.—C. A. Erickson 

Pur. Agt.—H. L. Breining 


+Hubbard Reinforced Plastic Corp., Chi- 
cago 

Matched metal dies. 

Presses, up to 48” x 48” platen, 84” daylight. 

Use polyester, melamine, phenolic. 

Preformers: 4—48”. 

Pres.—J. Huarisa 

Vice Pres.—F. J. Daley 

Secy. & Treas.—L. C. Park 

Asst. Secy. & Treas.—G. E. Driscoll 

Sales Mgr.—P. Deluhery 

Pur. Agt.—K. J. Gehrig 


Imperial Molded Products Corp., Chicago 

Use polyester, phenolic & melamine with glass, 
nylon & sisal. 

Personnel: see p. 945 


*Industrial Molded Products Co., Inc., 
Chicago 

Compression, hand, semi-transfer, and plunger 
molding. 

Presses: 4-17” x 17” platen, 18” daylight; 8— 
17” x 17” platen, 31” daylight; 1—14” x 14” 
platen, 31” daylight; 11-26” x 22” platen, 
31” daylight. 

Preformers: 2 

Pres. & Sales Mgr.—C. E. Benson 

Vice Pres., Treas. & Pur. Agt.—P. C. Barsanti 

Secy.—J. P. Roche 


Keystone Plastic Eng. Co., Chicago 


Matched metal dies. 
Presses: 3 
Use polyester & epoxy with glass mat & cloth. 


Personnel: see p. 945 


*Mallory, P. R. Plastics, Inc., Chicago 


Personnel: see p. 946 


*Molded Products, Div. Admiral Corp., 
W. Chicago 

Matched metal, bag, hand layup, compression 
molds both steel & plastic. 

Use polyester, epoxy, silicone, alkyd resins with 
glass. 

Preformers: 4 

Personnel: see p. 946 


+Molex Products Co., Brookfield 

Matched metal dies. 

Presses: 1—200 ton, 36” x 36”, 13” daylight; 
1—100 ton, 30” x 48”, 12” daylight; 1—100 
ton, 30” x 48”, 18” daylight. 

Polyester & fiber glass. 

Molding, die punching, riveting, assembly, etc. 

Personnel: see p. 946 


*Multiplastics, Div. of Curd Enterprises 
Inc., Franklin Park 

Hand lay-up & vacuum bag using various type 
molds. 
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Use polyester resin with glass mat & cloth. 
Pres.—R. F. Curd, Jr. 

Secy. & Treas.—I. Vantoyl 

Sales Mgr.—F. O. Potter, Jr. 

Pur. Agt.—V. Knyals 


tSouthwester Co., Chicago 

Use polyester, styrene, phenolics with fibrous 
glass. 

Fabricates fishing rod blanks 

Personnel: see p. 963 


tWaltco Products, Chicago 


Pres. & Treas.—W. L. Klein 
Vice Pres.—S. J. Klein 

Secy. & Sales Mgr.—A. J. Leeds 
Pur. Agt.—E. J. Jandris 


tWerner Mfg. Co., Lyons 


INDIANA 
*Borkland Mfg. Co., Marion 


Forming of loaded sheet & pre-impregnated 
fibers. 

Presses: 2—24”; 2—18”. 

Use polyester, acetate. 

Type of fabrication: compound shapes. 

Owner—G. W. Borkland 


*xGeneral Tire & Rubber Co., The, In- 
dustrial Products Div., Wabash 


Compression molding using steel dies. 

Presses: 20-32” x 34” platen; 6—32” x 84” 
platen; 2—48” x 48” platen; 2—72” x 84” 
platen. 

Use polyester resin, 

Preformers: 3. 

Personnel: see p. 947 


McCord Plastic Products, New Castle 

Matched metal molding. 

Presses: 3—24” x 36” platen, 48” daylight; 
1--24” x 36” platen, 36” daylight; 1—30” 
x 44” platen, 40” daylight. 

Use polyester resin with glass mat, cloth & pulp 
fibers. 

Hand lay up & pre-form molding. 

Mer.—H. McCord 

Office Mgr.—J. N. Wycoft 

Prod Mgr.—W. Cook 

Prod. Engr.—R. A. Loy 


Pribble 


Haven 


Hand lay-up, vacuum bag, matched metal 
molds. 

Presses: up to 18” x 20”, 28” daylight. 

Use polyester & epoxy resin with glass cloth 
& mat. 

Personnel: see p. 947 


Plastics Products, Inc., New 


*United States Rubber Co., Mishawaka 


Continuous laminating: up to 60” wide, %” 
thick 

Use polyester resins; paper, glass & cloth rein- 
forcements. 

Do a limited amount of fabrication by various 
processes, including male & female matched 
dies, vacuum bag, & platen press, closure 
forming; sizes up to 4’ x 8’. 

Sales Mgr. Laminated Pdts.—G. C. Flick 

Sales Mgr. Fuel Cells—C. Sundberg 

Mgr. Resinous Products Development—R. M. 
Paulsen 


KANSAS 


Engineering Plastics, Inc., Baxter Springs 

Use epoxy, polyester with fibrous glass & 
organic filler. 

Fabricates reinforced pipe 4” to 31” dia. & 
20’ long. Reinforced fittings from 4” to 
81” dia. 


Gen. Mgr.—W. Blake 

Vice Pres. & Prod. Engr.—T. Norris 
Field Engr.—J. V. Smith 

Sales Mgr.—R. J. Harris 


Lamicell Engineering Co., Baxter Springs 

Matched metal dies, hand layup & bag moldin 

Presses: 1-150 ton, 40” x 44” platen - 
stroke, 60” daylight; 3-24” x 39” platen 
24” strokes, 36” daylight. ; 

Use polyester & epoxy with glass fibers 
dacron, rayon, cotton. , 

Preformers: up to 24” dia. 

Matched metal molding of preformed shapes 
fibrous glass reinforcement of all kinds. 
Tubular shapes. 

Gen. Mgr.—W. R. Blake 

Gen. Sales Mgr.—C. B. Nelson 

Prod. Mgr.—C. K. Norris 

Pipe Fitting Sales—W. A. Barnett 


Plastic Fabricating Co., Inc., Wichita 
Matched metal molds, vacuum bag & hand 
lay-up molding. 

Presses: 30” x 40” x 40” daylight; 24” x 39” 
x 18” daylight; 24” x 24” x 36” daylight. 
Use polyester, epoxy with glass mat & cloth. 

Preformers: 1—24” 

Pres.—F. M. Farrell 

Vice Pres.—J. H. Yeager 
Secy. & Treas.—E. P. Farrell 


MARYLAND 


Artmor Plastics Corp., Cumberland 


Matched metal mold. 
Presses: 3-24” x 36” platen, 20” daylight 
Use epoxy & polyester with fibrous glass. 


Luria-Cournard, Inc., Havre de Grace 

High & low pressure molding of | structural 
shapes. 

Presses: 10—up to 4’ to 8’. 

Size of flat laminate sheet: 4’ x 8’. 

Polyester, phenolic & fibrous glass used. 

Pres.—H. Luria 

Vice Pres.—H. C. Engel, G. A. Sattem 

Treas.—P. Golbin 

Sales Mgr.—G. A. Sattem 

Pur. Agt.—H. Bellman 


MASSACHUSETTS 
Beetle Boat Co., Inc., New Bedford 


Open hand layup in special molds. 

Size of flat laminate sheet: 8’ x 10’ 

Type of resin & reinforcement; polyester & 
fibrous glass. 

Type of fabrication: large molded parts. 


Beetle, Carl N. Plastics Corp., Fall River 


Hand layup & bag molding. 

Presses: 1—36” x 36” platen, 30” 

Type of resin & reinforcement; polyester & 
epoxy; glass cloth & mat. 

Type of fabrication: All types involving the 
above with the exception of preform. Tank 
stacks, ducting, radomes etc. 

Pres.—B. H. Oestricher 

Vice Pres.—R. C. Bryan, T. B. Almy 

Treas.—R. C. Bryan 

Sales Engr.—W. M. Milne; R. C. Riley 

Pur. Agt.—T. B. Almy 


daylight 


Chemical Corp., The, Springfield 


Open mold, hand layup using wood 

Size of flat laminate sheet: 4’ x 12’ 

Polyester, glass & synthetic fiber reinforce: 
used. 

Small quantities of large shapes, t 
system, stacks, drain pipe. 

Pres. & Treas.—E. T. Manley 

Vice. Pres. & Sales Mgr.—K. P. Bellinger 

Vice Pres. of Operations—B. H. Gardner 

Pur. Agt.——R. T. Burgess 
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_C. F. Mfg. Co., Monson 


Chur 

Comp*<sion with matched metal molds. 

Press \-48” x 48”, 48” daylight; 1-24” x 
24 3” daylight. 

Use vester & glass. 

Pre! rs: 1-36” 

Per: i: see p. 948 


Fibremold Co., Inc., Medford 
Metal & fiberglas reinforced plastics. 


Presses: 5 
Pres.-P. F. Collins 


Gregstrom Corp., Cambridge 

Bag molding, hand lay-up with matched 
metal dies. 

Presses: 2—up to 30” x 45”, 30” daylight. 

Use polyester & epoxy with fibrous glass. 

Personnel: see p. 967 


Kennedy, D. S. & Co., Cohasset 


Fiberglas molding using all types of molds. 

Presses: 7-48” x 36” platen. 

Max. size sheet: 24” x 36”. 

Use polyester & fibrous glass. 

Custom development & production. 

Pres. D. S. Kennedy 

Vice Pres.-R. J. Grenzeback, G. B. Wilder, 
W. S. Pratt 

Secy.—D. B. Kennedy 

Treas.-M. C. Sherman 

Plastics Engr.—F. Hart, Jr. 

Sales Mgr.—C. W. Creaser 

Pur. Agt.—R. H. Fisher 


tLaminex Corp., Fall River 


Low pressure molding of reinforced plastic. 

Presses: 1-57” x 30” platen, 72” daylight; 
1-24” x 86” platen, 36” daylight; 1—flat 
stock machine. 

Size of flat laminate sheet: up to 4’ x 10’, 
up to 1” thick. 

Use polyester, epoxy with fibrous glass rein- 
forcement. 

square, rectangular, 
tanks & containers. 

Pres.—R. B. Rumsey 

Vice Pres. & Sales Mgr.—H. Neville, Jr. 

Secy.—G. Perkins 

Treas.-W. Schoellkopf 

Pur. Agt.—H. C. Shelton 


& cylindrical 


Fabricates 


Leathertone Inc., Boston 


Presses: 1-22” x 42” platen, 26” daylight; 
|—26” x 44” platen, 34” daylight. 

Size of flat laminate sheet: up to 24” x 41.” 

Personnel: see p. 963 


McMillan Laboratory, Inc., Ipswich 
Bag molding. 

Use polyester phenolic & silicone with glass 
fibe rs, 
Personnel: see p. 963 

Norman Parke Co. Inc., Chicopee 

N hed metal molds, contact & vacuum bag. 

Presses:1—108” x 30” x 40” daylight; 1—24” 
x 24” x 30”; 2-30” x 30” x 40”, 

Use polyester, glass mat & cloth 

Preformers: 1—48” 

Pres H. E. Savaria 

Vice Pres. & Treas.—T. W. Savaria 


tVictory Plastics Co., Hudson 
Personnel: see p. 949 


MICHIGAN 


Bangor Plastics, Inc., Bangor 

k us giass mat & preform using matched 
tal dies. 

I nnel: see p. 949 


® ‘ndicates Advertiser. + Unverified listing. 


Complete addresses of companies listed appear on pp. 980-1002. 


*Cadillac Plastic Co., Detroit 


Layup, matched metal, rubber bag, using plas- 
tic, metal & wood molds. 

Presses: 6—up to 72” x 72” platen, 18” to 48” 
daylight. 

Pres.—R. B. Jacob 

Vice Pres.—R. J. Jacob 

Secy.—G. V. Fox 

Treas.—F. E. Seyfert 

Sales Mgr.—L. R. Marentette 

Pur. Agt.—W. C. Grinden 


tCamfield Mfg. Co., Plastics Div., Grand 


Haven 


Matched metal die process in molded pre- 
formed shapes, fiber & glass mat, fiber glass 
cloth using epoxy & polyester resins. Com- 
pression & transfer molding of high impact 
molding compounds of short fiber glass com- 
bined with polyester, phenolic or epoxy resins. 
Expanding bag molds & vacuum bag mold- 
ing for odd shapes, air ducts & aircraft 
parts. 

Presses: 3—30” x 24”, 48” stroke; 8—31” x 34” 
48” stroke; 4—34” x 24”, 48” stroke; 1-54” x 
34”, 10” daylight; 1-72” x 26”, 48” stroke; 
1—92” x 60”, 48” stroke. 

Preformer: 1—36” dia. x 36” high. 

Pres. L. V. Meyering 

Gen. Mgr. & Sales Mgr.—M. J. Petretti 

Dir. of Research—V. C. McCall 

Chief Engr.—D. R. Fetters 


¢+Capac Plastics, Inc., Capac 

High pressure laminators. 

Reinforced polyester. 

Specialize in molded laminates & 
polyester molding. 


reinforced 


*Detroit Macoid Corp., Detroit 


Matched metal molds. 
Polyester with fibrous glass and sisal. 
Personnel: see p. 949 


Duralastic Pdts. Co., Detroit 


Matched metal molds, mat & preform molding 
using steam cored steel dies. 

Presses: 1—72” x 48”; 1-52” x 48”; 2—30” x 
42”; 6-24” x 30”; 4-14” x 16”; 1-24” 
x 40”. 

Size of flat laminate sheet: 36” x 72” 

Polyester with glass & sisal 

Preformer: 1—36” 

Pres. & Sales Mgr.—J. N. Epel 

Vice Pres.—J. Barach 

Secy.—Miss N. Zych 

Treas.—Miss B. B. Epel 

Pur. Agt.—J. R. Pollock 


*Fabricon Products, Div. Eagle-Picher 
Co., River Rouge 


Custom molding using matched metal dies. 

Presses: 1—36” x 54” platen, 48” daylight; 
1—38” x 54” platen, 60” daylight; 1—24” 
x 80” platen, 20” daylight. 

Size of flat laminate sheet: 24” x 30”; 36” x 34”. 

Polyester & glass mat used. 

Preformers: 1—48” dia. 

Pres.—L. A. Fisher 

Sales. Mgr.—J. T. Galvin 

Pur. Agt.—J. E. Steiner 


Haskelite Mfg. Corp., Grand Rapids 


Personnel: see p. 963 


Huron Valley Plastics, Ann Arbor 


Lay-up, cold molding, low pressure molding. 

Use polyester resin with fiber glass & im- 
pregnated materials. 

Fabricates rowboats, chairs, etc. 

Personnel: see p. 950 


Michigan Fiber-Glas Sales, E. Detroit 


Hand lay-up. 
Use polyester & glass cloth mat. 


REINFORCED PLASTICS PROCESSORS 


Pres., Treas. & Pur. Agt.—P. T. Ireson 
Vice Pres. & Secy.—J..F. Ireson 
Sales Mgr.—A. Wheeler, D. Ireson 


tNu-Way Sash & Screen Mfg. Co., Dear- 
born 


Metal & composite molds. 
Use polyester, phenolic resin with all fibrous 
materials. 


tOrchard Industries, Inc., Hastings 


Continuous fiber glass polyester solid rod stock. 

Presses: 1—24” x 24” platen. 

Use polyester, nylon, modified phenolics, 
D. A. P., silicone with glass cloth & mat, 
cotton fabric. 

Continuous round molding, laminated tubing, 
large irregular shapes & sizes in contact 
molding. 

Pres. & Treas.—E. Von Reis 

Pur. Agt.—W. G. Pierce 


Reynolds Plastics Inc., Walled Lake 


Hand lay-up & aluminum & steel molds. 
Presses: 2. 
Personnel: see p. 968 


Woodall Industries Inc., Detroit 


Matched metal molds. 

Presses: 20—up to 48” x 72”, 48” daylight. 
Pres.—H. J. Woodall 

Exec. Vice Pres.—C. B. Johnson 

Secy. & Treas.—M. E. Griffin 

Sales Mgr.—G. E. Kasch, R. T. B. Pierce 
Pur. Agt.—G. K. Geisbuhler 


MINNESOTA 


*Northwest Plastics, Inc., St. Paul 


Hand lay-up using polyester molds. 
Use polyester resin with glass mat & cloth. 
Personnel: see p. 950 


Product Eng. & Development Co., Hop- 
kins 


Matched steel dies & fiber glass filled phenolic. 
Presses: 3—19” x 24”, 31” daylight. 
Personnel: see p. 950 


MISSOURI 
General Fibre Co., St. Louis 


Matched metal dies. 

Presses: 30—36” x 36” platen, 42” daylight. 
Polyesters with glass reinforcement. 
Preformers: 10 

Pres.—L. T. Apple 

Vice Pres. & Sales Mgr.—F. G. Pellegrino 
Pur. Agt.—M. E. Bry, Jr. 


Holiday Plastics Inc., Kansas City 


Matched metal & bag molding. 

Presses: 6—up to 54” x 54” platens, 75” day- 
light. 

Use polyester resin & fibrous glass. 

Preformers:1—36” x 36”. 

All types of fabrication as punching, drilling, 
matching. 

Pres. & Treas.—G. K. Frischer 

Vice Pres. & Sales Mgr.—G. F. Roach 

Secy.—A. K. Benjamin 

Pur. Agt.—D. P. Zart 


Koller Craft Plastic Products, Inc., Fen- 
ton 


Fiber glass molding using matched ntetal dies. 


Presses: 1—250 ton, 2’ x 4’ platen, 24” day- 
light; 1—300 ton, 6’ x 10’ platen, 72” day- 
light. 

Preformers: 1—3'; 1—5’. 

Personnel: see p. 951 
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REINFORCED PLASTICS PROCESSORS 


Regal Plastic Co., Kansas City 


Matched metal dies & bag molding. 

Presses: 1—55” x 49”, 70” daylight; 1—36” x 
42”, 70” daylight. 

Use polyester resin with fibrous glass. 

Preformers: 1—52”. 

Custom manufacture industrial parts & complete 
assembly of cases. 

Pres. & Treas.—J. S. Kivett 

Vice Pres. & Eng.—N. Gallagher 

Ass’t Secy. & Treas.—E. H. Hanford 

Vice Pres. & Sales Mgr.—W. C. Schlager 

Pur. Agt.—R. D. Crouse 


NEBRASKA 
Kerr Plastic Co., R. W., Hastings 


Low pressure laminating; most all types of 
molds used. 

Presses: 6—Largest platen area 24” x 24” with 
18” daylight. 

Flat laminate sheet: 24” x 24”. 

One continuous laminator up to 20” in width 
and one continuous laminator up to 50” in 
width. Laminating paper but suitable for 
cloth. 

Most all type of resins and types of reinforce- 
ments. 

Fabricate various types of thermoset laminated 
stock and also numerous thermoplastic sheet 
materials. 

Make hand lay-up preforms done by machine. 

Pres. & Treas.—R. W. Kerr 

Vice Pres. & Secy.—Mrs. C. Kerr 


Kerrco Products, Lincoln 
Omaha Plastics Co., Omaha 


Solid castings, aluminum molds. 
Use epoxy, polyester with glass cloth & mat. 
Personnel: see p. 951 


NEW HAMPSHIRE 


Keller Products, Inc., Manchester 

Matched metal molds, inflated bag & vacuum. 

Presses: 10—30” x 75” platen, 30” daylight; 
1—24” x 120”, 24” daylight. 

Size of flat laminate sheet: 4’ x 20’. 

Use polyester & fibrous glass. 

Pres., Pur. Agt. & Treas.—R. R. Keller. 

Vice Pres.—J. C. Stanhope. 

Sales Mgr.—R. I. Solow. 


NEW JERSEY 


*Emeloid Co., Inc., The, Hillside 
Presses: 4—up to 22” x 26”, 10” daylight 
Personnel: see p. 951 


Glidden Coating Co., Pitman 

Layup & bag molding with sprayed metal dies. 
Use polyester with glass, clay, mica & fibre. 
Personnel: see p. 952 


tPlastic Laminating Corp., Vaux Hall 

Presses: 2—24” x 26”; 1—24” x 48”; 1-—24” 
x 54”. 

Size of flat laminate sheet: 24” x 26”; 24” x 
48”; 24” x 54”. 

Personnel: see p. 964 


Richard Alan Button Co., Roosevelt 


Low pressure polyester glass molding. 
Personnel: see p. 953 


Spiral-Glass Pipe Co., New Brunswick 

Pipe produced by winding plastic impregnated 
fibers. 

Use polyester & epoxy resins. 

Pres.—C. de Ganahl 


% Indicates Advertiser. 
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+Transeal, Ltd., So. Plainfield 


Personnel: see p. 964 
+Wilkins, W. Burdette, Ridgewood 
Winner Mfg. Co., Inc., Trenton 


Aluminum, steel, meehanite, plastic for matched 
dies, vacuum & pressure bag & hand lay-up 
molding. 

Presses: 9—up to 40” x 76”, daylight up to 5’. 

Size of flat laminate sheet: up to 5’ x 12’. 

Use polyester, phenolic & epoxy resins with 
glass mat & cloth, vegetable fibers. 

Preformers: 1—48”. 

Pres. & Sales Mgr.—I. M. Scott 

Vice Pres.—J. Rosenwald, II, H. L. Darby 

Secy. & Treas.—J. Rosenwald, II 

Pur. Agt.—D. A. White 


NEW YORK 
+American Hard Rubber Co., New York 


Matched metal, compression type molding. 
Flat laminate sheet: up to 48” x 144”. 
Polyester and glass fiber used. 

Type of fabrication: tote boxes, etc. 
Personnel: see p. 953 


American Plastics Corp., New York 


Compression molding using matched metal 
molds. 

Presses: 1—100 ton, 48” stroke, 72” daylight, 
48” x 60” platen; 1—100 ton, 45” x 58” 
platen; 3-100 ton, 8%” stroke, 26” daylight, 
24” x 24” platen; 2—100 ton, 14” stroke, 30” 
daylight, 25” x 29” platen. 

Resins used: polyester, epoxides with fibrous 
glass & cellulosics. 

Preformers: 1—vertical up to 42” dia.; 2—hori- 
zontal 33” tilt tables. 

Personnel: see p. 953 


Atlas Plastics Inc., Buffalo 


Contact, bag molding using matched metal dies. 

Presses: 2—16” x 16” platen, 15” daylight; 4— 
18” x 24” platens, 20” daylight 

Size of flat laminate sheet: 24” x 24” 

Type of resin & reinforcement; polyester, epoxy, 
premix and fibrous glass, fabric, mat, roving. 

Pres. & Treas.—H. S. Nathan 

Vice Pres.—J. H. Nathan 


Bassons Industries Corp., New York 


Matched metal molding with steel & aluminum 
molds using vacuum bag, contact & vacuum 
aspiration, 

Presses: 80—platens up to 72” x 72”, up to 5’ 
daylight. 

Size of flat laminate sheet: 72” x 72” 

Type resin & reinforcement: polyester, epoxy, 
phenolic, acrylic with fibrous glass, nylon, 
cotton duck, asbestos. 

Preformers: 1—48” x 48”. 

Type of fabrication: complete molding, fabri- 
cating, & assembly work. 

Pres.—A. Basescu 

Vice Pres. & Chief Engr.—M. Martin 

Vice Pres.—J. Edson 

Dir. of Research—G. Lubin 

Treas.—M. Basescu 


Bo-Mer Mfg. Co., Inc., Auburn 


Glass fabric, compression molding with steel 
dies. 

Presses: 1—24” x 86” platen, 8” daylight; 
1—20” x 20” platen, 8” daylight. 

Type of resin & reinforcements; phenol formal- 
dehyde, polyester, fiberite and glass fabric. 

Personnel: see p. 954 


+Brusher Plastics Molding Corp., Brook- 
lyn 

Fiberglas reinforced polyester molding using 
matched metal dies. 


Presses: 5—up to 40” x 30” platen, 24° day. 
light, 50 ton. 

Use polyester resin & glass preforms, «ih & 
mat. 

Preformer: 1—30” table. 

Type of fabrication: decorative & ind \strigl 
applications. 

Pres. & Treas.—L. H. Sherman 

Pur. Agt.—P. Stieglitz 


Crystal Plastics Inc., Brooklyn 


Presses: 3 
Personnel: see p. 968 


*DuBois Plastic Products, Inc., Buffalo 


Fiberglas reinforced molded with matched metal 
molds. 

Presses: 1-20” x 20” platen, 36” daylight; 
1—29” x 24” platen, 30” daylight; 1—48” x 
36” platen, 28” daylight; 2—46” x 44” platen, 
39” daylight. 

Preformers: 1—44” sq.; 1—48” dia. 

Personnel: see p. 954 


Dura Plastics, Inc., New York 


Matched metal & vacuum bag molding. 

Presses: 9—up to 36” x 72”; 6’ daylight 

Polyester & melamine with glass, paper & wood- 
pulp. 

Preformers: 2 

Personnel: see p. 968 


Durable Formed Products Inc., New 
York 


Matched metal dies, low pressure molding of 
pre-impregnated cloth primarily. 

Presses: 3—18” x 20” platen, 24” daylight. 

Type of resin; Sunform & Cordopreg. 

Pres.—E. Lewis 

Vice Pres. Chg. Engr.—V. A. Tanzi 

Secy. & Treas.—E. Gilbert 

Pur. Agt.—T. McManus 

Plant Supt.—L. Pozza 


East Coast Aeronautics Inc., Pelham 
Manor 


Matched metal dies, vacuum blanket, pressure 
bag, contact molding in steel, aluminum, cast 
phenolic, & reinforced plastic tools. 

Presses: 2—50 ton, 30” x 36” platen, 50” day- 
light: 1—42 ton, 12” x 18” platen, 24” day- 
light; 1-100 ton, 49” x 50” platen, 84” day- 
light. 

Polyester, phenolic, epoxy, furan resins with 
fiberglas fabrics, mat & roving. 

Fabricates aircraft components, shipping con- 
tainers, rocket bodies, tubing, tanks, etc. 

Pres.—C. Donaldson 

Vice Pres.—J. P. Garges 

Secy. & Pur. Agt.—H. D. Meyers 

Treas.—B. Stewart 

Sales Mgr.—H. E. Ennis 

Engr.—P. R. Young 


Emerson Plastics Corp., New York 


Bag, vacuum & pressure using plaster oF 
matched metal mclds. 

Presses: 20. 

Use Polyester, epoxy, silicones with glass fiber 
& mat. 

Pres.—W. Elsfelder 

Vice Pres.—I. Elsfelder 

Secy.—N. I. Hodas 

Treas.—H. Elsfelder 

Sales Mgr.—A. Margosian 


Fairchild Guided Missiles Div., Fairchild 
Engine & Airplane Corp., Wyandanch 
Metallic & reinforced plastic molds wsed. 
Matched die, flexible membrane (both » 
um & pressure), contact molding. 
Presses: 1-12” x 30” platen, 48” day! 
1—18” x 72” platen, 32” daylight. 
Polyester, epoxy, phenolic resins with 
fiber reinforcements (roving, mat, fabrics 
Specialize in missile & aircraft airframe 
ponents, fuel tanks, wing panels, etc. 
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Gen. E. A. Speakman 

Asst ( Mer.—W. D. Paxson 

Contrac Mgr.—A. W. Doherty 

Prod. S —J. F. Horton 

Design ef—J. H. Powell 

Mer. M.. ied Pdts. Div.—C. R. Lemonier 
Procur it Mger.—G. J. Ryan 

Dir. of gr.—F. J. Gaffney 


Garloc’ Packing Co., Palmyra 

Compres:on molding with steel molds. 

Presses 60” x 60” platen with 24” daylight; 
1-48” x 48”, 24” daylight; 1-30” x 30”, 
18” vlight. 


Flat la ate sheet: 36” x 48”; 48” x 48”. 
Resins used; phenolic, Kel-F, nylon and poly- 
ethylene; reinforcements of cotton duck, glass 


and asbestos cloth. 
Press sheets, molding and machined parts. 
Pres.-G. L. Abbott 
Vice Pres., Chg. of Sales—L. Mohn 
Vice Pres., Chg. of Prod.—C. R. Hubbard 


tHasco Plastics Inc., Syracuse 


Size of flat laminate sheet: up to 10’ x 36”. 
Pres.-H. A. Solomon 


Sales Mgr.—J. W. Day 


*LeConte Reinforced Plastics Div., Big- 
elow-Sanford Carpet Co., Inc., Am- 
sterdam 


Matched metal, bag molding. vacuum & pres- 
ure, open lay-up on steel, aluminum, and 
wooden tools. 

Presses: 52” x 122” platen, 6’ daylight; 42” x 
48” platen, 8’ daylight. 

Size of flat laminate sheet; up to 52” x 122” 

Use phenolic, polyester, epons, silicones with 
all types of reinforcement. 

Vice Pres.—F. A. Hayes 

Gen. Mgr.—C. R. LeConte 

Pur. Agt.—F. Plumley 


*Lunn Laminates, Inc., Huntington Sta- 
tion 


Custom molding: vacuum pressure, bag, diffu- 
sion, contact & press molding. 

Presses: 12—2’ x 2’ platen, 4’ x 4’ platen, 6’ 
x 6’ platen, daylight 2’ x 5’, 

Use polyester, epons, with glass fiber, nylon, 
cotton, etc. 

Pres.—J. S. Lunn 

Exec. Vice Pres.—-H. T. Douglas 

Vice Pres. & Treas.—G. E. Traumueller 

Secy.—Miss M. Kelly 

Sales Mgr.—J. C. Bohlen 

Pur, Agt.—C. Nerzig 


Lustra Cite Industries Inc., New York 


Matched metal die, bag molding. 
Presses: 9-10” x 10” to 36” x 48”. 
Pres—M. M. Halpern 

Vice Pres.—S, Barth 

secy.—D. H. Stiles 

lreas.—B,. James 

Sales Mer.—E, Scala 

Pur, Agt.—M. Davis 


Mastercraft Plastics Co., Inc., Jamaica 


Bag molding, matched metal dies, spray metal & 
meehanite, 

Presses: 4—4’ x 4’ platen, 36” daylight. 

Use polyester, fiber glass, nylon, & premix. 

Personnel: see p. 955 


Mica Insulator Corp., Schenectady 
Personnel: see p. 964 


Pan Laminates, Inc., New York 

Presses: 1-48” x 96” platen, 3” daylight; 1— 
48” x 72” platen, 8” daylight; 1-30” x 80” 
platen, 3” daylight. 


vse vinyl type resins with fabric & yarn rein- 
torcements. 

*ersonr see p. 964 

em, 
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Plastic Service Corp., New York 


Low pressure forming. 
Presses: 6—up to 24” x 54”, 18” daylight. 
Use vinyl, melamine, acetate, acrylics with 


fibrous glass. 


*Riverside Plastics Corp., Hicksville 


Matched metal dies. 

Presses: 22—100” x 20”. 

Pres.—F. J. Nussbaum 

Vice Pres. & Sales Mgr.—H. C. Tomford 


*Russell Reinforced Plastics 
Lindenhurst 


Matched metal dies. Vacuum bag molding. 
Presses: 42. 

Size of flat laminate sheet: 4’ x 10’ 

Use polyester, phenolic with glass fiber. 
Pres. & Treas.—A. W. Russell 

Vice Pres.—D. B. Hains 

Secy.—H. B. Buese 

Pur. Agt.—N. Raphael 


Corp., 


Schori Process Div., Ferro-co Corp., 
L. &. 6. 


Use polyester resin with glass reinforcement. 

Size of flat laminate sheet: 4’ x 12’. 

Secondary bonding of reinforced sheet into 
fabricated parts. 

Pres. & Treas.—K. Carroad 

Vice Pres. & Secy.—G. Carroad 

Sales. Mgr.—M. Gurdin 

Dir. of Research—B. Goldberg 

Pur. Agt.--R. Schwartz 


Silicone Insulation, Inc., New York 


Matched metal molds. 

Presses: 20—up to 48” x 48”, daylight 36”. 
Use polyester, silicone, phenolic & epoxy. 
Pres.—W. L. Elsfelder 

Vice Pres.—I. Elsfelder 

Secy. & Treas.—N. I. Hodas 

Sales Mgr.—Miss A. Margosian 

Pur. Agt.—A. Meyer 


Starlite Plastic Co., Kenmore 


Contact & Bag molding. 

Presses: 3—36” x 36”. 

Use Polyester resin with glass cloth. 
Pres.—A. Bonk 

Vice Pres.—S. Bonk 

Secy., Treas. & Sales Mgr.—S. Weir 


Steiner Plastics Mfg. Co., Inc., Glen Cove 


Hand lay-up & matched metal molds. 
Gen. Sales Mgr.—M. L. Steiner 
Secy.—Miss N. Orange 

Pur, Agt.—A. Cohen 


Syracuse Ornamental Co., Inc., Syracuse 

Compression molding with matched metal 
molds. 

Presses: 10 

Use polyester resin with fibrous glass mat, 
cloth. 

Preformers: 1—3’ dia. 

Personnel: see p. 956 


+U. S. Plywood Corp., New York 


Bag molding in autoclave (capacity 8’ diam. x 
30’ long); pressing; cast molding male & 
female die molding. 

Presses: 10—platen press, 5’ x 10’, 4” opening; 
3’ x 3’ press, 24” opening. 

Flat sheet: up to 5’ x 10’. 

Use polyester & phenolic resins; glass cloth & 
mat reinforcements; also honeycomb products 
using paper, cotton, glass or aluminum cores 
or skins. 

Specialize in honeycomb panels & structures; 
flat & contoured shapes; tubing & piping; 
molded shapes. 


REINFORCED PLASTICS PROCESSORS 


Vice Pres. Chg. of Tech. & Plastic Products— 
R. Dement. 

Gen. Mgr. Plastics Plant—A. K. Gutsohn 

Chief Engr.—W. B. Kennedy 

Chief Chemist—C. B. Hemming 

Mgr. Glasweld Div.—H. E. Ennis 


OHIO 
*American Agile Corp., Bedford 


Personnel: see p. 956 


*Apex Electrical Mfg. Co., Cleveland 

Match metal molds made of semi-cast steel 
Meehanite. 

Presses 9—3’ x 4’ platen area, 81” daylight. 

Size of flat laminate sheet: 36” x 48” x 1/16” 
to 4”. 

Type resin & reinforcement: polyester & epon; 
glass mat, cloth & roving. 

Preformers: 6—up to 48” dia. 

Type of fabrication: Punching, shearing, ma- 
chining. 

Pres.—C. G. Frantz 

Vice Pres.—E. Buchanan ( Mfg.) 

Vice Pres.—A. C. Scott (Sales) 

Secy.—W. A. McAlfee 

Treas.—E. C. Buchanan 

Sales Mgr.—J. C. Frantz 

Pur. Agt.—J. S. McKenney 


Baxter Co., The, Cincinnati 
Personnel: see p. 956 


Cincinnati Development & Mfg. Co., Cin- 
cinnati 

Compression matched metal dies. 

Presses: 1—30 ton; 1—50 ton. 

Size of flat laminate sheet: 24” x 38”; 36” x 
10%”. 

Polyester, melamine & fibrous glass. 

Type of fabrication: stamping, shearing, saw- 
ing, drilling. = 

Personnel: see p. 965 


City Auto Stamping Co., The, Toledo 


Mat & preform molded parts in matched metal 
molds. 

Presses: 1—60” x 84”, 4’ stroke (84” daylight; 
2-60” x 42”, 4’ stroke, 7’ daylight. 

Polyester & glass fibers used. 

Preformers: 2—4’; 1—36”. 

Molded parts, punch press, and assembly. 

Pres.—W. D. Hahn 

Vice Pres. & Sales Mgr.—J. F. Howard 

Secy.—L. E. Eastman 

Treas.—W. H. Patterson 

Pur. Agt.—W. J. Todd 


Columbus Moulded Products Corp., Co- 
lumbus 

Compression molding with matched metal dies. 

Presses: up to 84” daylight, 63” stroke, 36” 
x 36” platen area, 

Use polyester & fibrous glass mat. 

Pres.—W. W. Cohn 


Dynakon Corp., Cleveland 

Compression molding; matched dies; polyester 
resins with fibrous glass reinforcement. 

Extrusion of glass-polyester, lamination of rods 
to 1” dia. and glass polyester sheet to 2%” 
thick x 3’ x 6’. 

Presses: 5—up to 50” x 54” platen, 72” daylight. 

Preformers: 2 

Specialize in special physical property require- 
ments & high production of small parts. 

Pres.—D. F. Hoynes 

Vice Pres.—B. McGarry 

Secy.—A. Kundtz 

Treas.—Barasckay 

Pur. Agt.—F. H. Randei 


Formica Co., The, Cincinnati 
Diallyl phthalate fibrous glass sheet materials. 


Complete addresses of companies listed appear on pp. 980-1002. 977 
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REINFORCED PLASTICS PROCESSORS 


+Francis Industries, Newark 


Epoxy, polyester, phenolic with glass reinforce- 
ment. 


Glastic Corp., The, Cleveland 

Compression, transfer, laminate using matched 
metal molds, 

Presses: 15—up to 36” x 72” platens, 42” day- 
light. 

Size of flat laminate sheet: 24” x 36”; 72” x 
36”; special sizes. 

Use polyester & fibrous glass. 

Pres. & Treas.—R. B. White 

Vice Pres. & Sales Mgr.—C, R. Newpher 

Secy.—J. S. Pyke 

Pur. Agt.—R. A. Marks 


*Goodyear Aircraft Corp., Akron 


Vacuum bag, matched dies, using plastic, plas- 
ter, wooden & metal dies, 

Presses: 18-—-up to 8’ x 15’ platen, up to 138” 
daylight. 

Use polyester, epoxies, acrylics, phenolics, mats, 
fabrics, preforms & rovings of glass. 

Preformers: up to 72”. 

Foamed & honeycomb sandwich, void-free lami- 
nates. 

Pres.—P. W. Litchfield 

Vice Pres.—T. A. Knowles 

Ass’t Secy.—G. F. Clayton 

Treas.—J. F. Bennett 

Vice Pres. Sales—R. W. Richardson 

Pur. Agt.—H. A. Delaney 

Vice Pres. Engr.—Dr. K. Arnstein 


Greene, Ray & Co., Toledo 


Pres., Sales Mgr. & Pur. Agt.—R. Greene 
Vice Pres:—J. Greene 
Secy. & Treas.—Miss M. Greene 


Heil Process Equipment Corp., Cleveland 
Hand layup & vacuum bag. 

Presses: 2—up to 36” x 36”. 

Size of flat laminate sheet: 48” x 96”, %” thick. 
Personnel: see p. 969 


Molded Fiber Glass Body Co., Ashta- 
bula 


Matched metal die molding in hydraulic presses 
for the auto industry. 

Presses: 1—84” x 144” x 50” stroke x 80” 
daylight; 2-96” x 96” x 50” stroke x 80” 
daylight; 6—54”" x 50” x 50” stroke x 80” 
daylight; 83-42%” x 48” x 50” stroke x 80” 
daylight; 3—42%” x 48” x 37” stroke x 30” 
daylight; 10-20” x 20” x 24” stroke x 30” 
daylight. 

Use polyester, epoxy, preforms with fibrous glass. 

Preformers: 9 

Punching, shearing, sawing, drilling, assem- 
bling, etc. 

Pres.—R. S. Morrison 

Plant Sup*.—R. L. Wiese 

Treas. & Off. Mgr.—J. E. Persinger 

Chief Tool Engr.—M. Martin 

Dev. Engr.—G. L. Buhrman, Jr. 

Prod. Engr.—W. Diebold 


Molded Fiberglass Co., Ashtabula 

Matched metal dies. 

Presses: 15—up to 42%” x 48” platen, 50” 
stroke, 80” daylight. 

Polyester with fibrous glass. 

Preformers: 5 

Pres.—R. S. Morrison 

Chief Engr.—P. Sanford 

Secy. & Treas.—J. G. Trimble 

Res. Dept.—J. Kaufman 

Sales Mgr.—P. Pangman 


*Plastic Products Corp., Bedford Heights 


Low pressure mokling using matched metal 
molds. 
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Presses: 4—20” x 20” to 50” x 50”. 

Use polyester & epoxy with glass mat & 
preform. 

Preformers: 1—36”; 1—48” 

Pres. & Treas.—S. B. Knight 

Vice Pres.—R. W. Lotz 

Secy.—E. P. Schneider 

Pur. Agt.—R. E. Mollman 


*Plastic Research Products, Urbana 


Matched die molding of standard materials. 
Presses: 50 

Preformers: 6 

Personnel: see p. 957 


+Polamold Research Laboratories, Inc., 
Springfie 


*Structurlite Plastics Corp., Hebron 
Steam heated matched metal molds 


Presses: 15 

Use polyester resin wtih fibrous glass. 
Preformers: 1—24”; 3-30”; 1-6’. 
Fabricate parts, boxes, trays, covers, etc. 
Pres. & Chief Engr.—C. D. Jones 

Secy., Treas. & Sales Mgr.—R. E. Griffith 
Pur. Agt.—L. R. Rose 


OKLAHOMA 


Conley, Ed Plastic Corp., Tulsa 


Pipe, valves & fitting. 

Presses: 4 

Use polyester, epoxy, furan, phenolic, plastic 
alloys with glass reinforcement. 

Pres.—E. Conley 

Vice Pres.—M. Teter 

Secy.—G. Schwabe 

Treas.—M. E. Conley 


Fibercast Corp., The, Sand Springs, Okla. 


Centrifugal casting. 

Presses: 3—24” x 24” platen, 30” daylight 
Use polyester with glass mat. 

Pres.—G. McCuskey 

Gen. Mgr.—H. D. Boggs 

Chief Engr.—F. Magvon 

Sales Mgr.—J. Hutchison 

Pur. Agt.—J. F. Woods 


PENNSYLVANIA 


Acme Plastic Pdts. Co., Inc., Horsham 


Hand lay-up & matched metal molding. 
Presses: 2—16” x 24” platens, 30” daylight. 
Polyester resin with fibrous glass cloth & mat. 
Small parts, sheet, rods & tubes. 


*American Insulator Corp., New Free- 
dom 


Preformed, mat and hand layup using matched 
metal, aluminum, and wood dies. 

Presses: 1—40 ton, 36” stroke, 48” x 72” 
platen; 1—80 ‘ton, 36” stroke, 48” x 78” 
platen; 1—100 ton, 48” stroke, 48” x 48” 
platen. 

Size of flat laminate sheet: 36” x 52” x %” to 
¥%” thick. 

Resins & reinforcements used: G. P. fire re- 
tardent and flexible resins. Glass mat, roving, 
strand & cloth. 

Personnel: see p. 958 


Amplex Mfg. Co., Philadelphia 

Vacuum bag molding, matched metal die mold- 
ing of fiberglass reinforced plastics on stand- 
ard shapes. 

Use polyester, phenolic, methacrylate, with 
glass mat and glass cloth. 

Pres.—A. J. Kissileff 

Vice Pres.—A. C. Young 

Secy., Treas. & Pur Agt.—R. A. Keeler 

Sales Mgr.—J. Benkin 





Amplex Reinforced Plastics Inc., Pilg, 

Vacuum bag molding with plastic molds, metal 
spray, plaster, matched metal molds. 

Presses: 1—18” x 24” platen, 6” daylicht, 

Use polyester & glass fiber. 

Pres.—A. C. Young 

Vice Pres.—D. D. Dundore 

Secy., Treas. & Pur. Agt.—R. A. Keeler 

Sales Mgr.—J. Benkin 


tAtlas Mineral Products Co., The, Mertz. 
town 


Personnel: see p. 958 


*Consolidated Molded Products Corp, 


Scranton 


Low pressure compression molding using 
matched metal molds. 

Presses: 8—up to platen area of 60” x 84”, day- 
light of 84”. 

Polyester resin with glass roving, glass mat, 
glass cloth & glass surface mat reinforce- 
ment. 

Preform up to 20” dia. 

Pres. & Gen. Mgr.—J. O’Connell 

Vice Pres. & Supt.—E. W. Birney 

Vice Pres. & Sales Mgr.—J. W. Pillinger 

Secy.—J. E. McMahon 

Treas.—B. J. Peyton 

Pur. Agt.—W. Golden 


Molded Fiberglass Tray Co., Linesville 


Compression on steel molds. 

Presses: 8—50 ton, 30” x 36” platen, 36” to 
51” daylight; 2-20” x 20”, 20” dayligh*; 1- 
42” x 48”, 36” to 51” daylight. 

Use polyester resin & fibrous glass. 

Preformer: 1—36” 


Molded Insulation Co., Philadelphia 


Steel, brass, & reinforced plastic molds used. 
Matched metal, contact, vacuum, pressure, 
diffusion, hand lay-up molding. 

Presses: up to 300 ton, 48” x 48”. 

Size of flat laminate sheet: 3’ x 12’. 

Use polyester & epoxy with glass fiber, cloth, 
vegetable fibre. 

Complete assemblies in reinforced plastics. 

Personnel: see p. 959 


*Perry Plastics, Inc., Erie 

Matched metal molds, hand lay-up & vacuum 
bag. 

Presses: 1-36” x 24” x 36”; 1-24” x 20”x 
24”; 1-48” x 48” x 36”. 

Size of flat laminate sheet: 36” x 36”. 

Use polyester, phenolic with glass reinforcement 

Personnel: see p. 959 


Resolite Corp., Zelienople 

Low pressure molds & hand lay-up. 
Size of flat laminate sheet: 4’ x 12’. 
Use polyester resin & fibrous glass. 
Pres.—E. G. Smith 

Vice Pres. & Gen. ba - wy H. Beer 
Secy. & Treas.—J. *. Hess 

Sales Mgr.—J. F. Patrus 

Pur. Agt.—J. F. Morgan 


+Strick Co., Phila. 

Hand lay-up, vacuum bag, press molding, 
vacuum injection molding. 

Presses: up to 4%’ x 8%’ 

Size of flat laminate sheet: 4%’ x 8%’, up © 
1%” thick. 

Use polyester with glass cloth & mat. 

Pres.—C. B. Sheppard 

Vice Pres.—S. Katz 

Mgr.—Plastics Div.—S. Levitt 


Taylor Fibre Co., Norristown 

Size of flat laminate sheet: 49” x 49 

Use phenolic, melamine, silicone, eP' 
ester with paper, cotton glass, asb 
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Pres.—» Taylor 
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Vice Pr ». N. Jacobs 

Vice Pre-. & Treas.—J. M. Taylor, Jr. 
Secy —| ige 

Sales M P. A. Slaughter 

Pur. Agt—K. M. Hayes 


United |.aminations, Inc., Mayfield 


Presses: 1-52” x 72”, 26” daylight 
Laminate sheet up to 52” x 72” 

Pres, Treas. & Sales Mgr.—M. Brog 
Secy. & Pur. Agt.—H. Perry 


Warren Plastics Corp., Cropp Eng. Div., 
Warren 

Matched metal molds. 

Presses: 3-up to 54” x 54”, 36” daylight. 

Use pol ster & alkyd with glass. 

Pres.—-D. Cropp 

Vice Pres. & Pur. Agt.—L. M. Lind 

Secy. & Treas.—S. J. Myers 


Westinghouse Electric Co., Micarta Div., 
Trafford 

Matched metal dies. 

Presses: 225—up to 24” x 285”, 46” x 146”. 

Use phenolics, alkyd, polyester. 

Preformers: 25 

Div. Mer.—G. H. McBride 

Sales Mer.—S. F. Davies 

Pur. Agt.—C. R. Keller 


RHODE ISLAND 


Anchorage Plastics Corp., Warren 


Contact, vacuum, matched molds, & matched 
metal molds used. 

Resins & reinforcements used: polyester, epoxy 
& glass fibers. 

All types of fabrication, specializing in large & 
difficult shapes; boats, tanks, auto bodies. 

Pres, & Treas.—W. J. H. Dyer 

Secy. & Sales Mgr.—R. G. Lundstrom 

Pur. Agt.—W. O. McCagg 


SOUTH CAROLINA 


‘Columbia Products Co., Sub. Shake- 
speare Co., Columbia 

Unidirectional glass fiber sticks & rods, mainly 
for fishing rods & antennae; interested in 
other applications requiring maximum 
strength in the form of tapered or straight 
rods or tubes. 

Presses: special impregnating & laminating ma- 
chinery of own design. 

Pres.—W. G. Balz 

Vice Pres. & Gen. Mgr.—A. L. Scott 

Chief Engr.—James R. DeHamer 

Sales Mgr.—C. W. Davis 

Prod. Mgr.—J. O. Butler, Jr. 


Plexon Corp., Greenville 
Pres.—Wm. F. Hawkins 


*Southern Plastics Co., Columbia 
Presses 7-10” x 10” to 28’ x 38” 
Pres & Secy.—J. W. Lindau II 

& Treas.—I. Kahn 

L. Bogen 


TENNESSEE 


National Plastics, Inc., Knoxville 

Matched metal dies. 
2-31” x 25” x 47”; 2-295” x 26” x 
24” x 24” x 24”, 
lic, alkyd, polyester resin with glass 
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TEXAS 


Lone Star Boat Mfg. Co., Grand Prairie 


Contact molding in matched metal, bag, & 
hand layup. 

Press: 1-27” x 29”, 18” daylight. 

Use polyester resin with fibrous glass mat & 
fabric. 

Contact molding of reinforced polyester boats. 

Pres.—R. W. McDonnell 

Sales Mgr.—E. M. Bishop 

Pur. Agt. & Engr.—C. A. McGill 


Lone Star Plastics Co., Inc., Ft. Worth 


High & low pressure matched die molding, bag 
molding, contact lay-up. Molds from metal, 
cast phenolic, glass reinforced polyester, 
sprayed metal or plaster. 

Presses: 1—30” x 48” x 18”; 1-12” x 18” x 
18”; 1—40” x 60” x 14”; 1-12” x 15” x 18”; 
1—24” x 24” x 20”; 2—8” x 10” x 10”. 

Size of flat laminate sheet: up to 48” x 144”. 

Use polyester & epon resins with fibrous glass. 

Do all types of low pressure bag or contact 
molding with wet lay-up or preimpregnated 
material. Specialize in industrial application. 

Pres. & Sales Mgr.—E. H. Swazey 

Vice Pres., Treas. & Pur. Agt.—M. Hare 

Secy.—H. Laney 


+Wright Mfg. Co., Houston 


Matched metal molds. 

Presses: 2—42” x 42” platens, 4” daylight 
Size of flat laminate sheet: 40” x 9’ 

Use polyester & phenolic resins with glass fibers. 


VERMONT 


Life-Lite Laminates Inc., Rutland 


Stainless steel & aluminum molds & hand lay- 
up. 

Size of flat laminate sheet: 96” x 120” 

Use laminac with fibrous glass. 

Pres.—J. I. McCormick Jr. 

Vice Pres.—G. B. MacGregor 

Secy. & Treas.—W. S. Hunter 


VIRGINIA 
Chance, W. R. & Associates, Inc., Arling- 


ton 


Open mold, vacuum molding, cast or rein- 
forced plastic molds. 

Use polyester & epoxy with glass 

Pres.—W. R. Chance 

Vice Pres.—W. C. McKay 

Secy.—R. E. Wittschiebe 

Treas.—J. W. Chance 


+Lincoln Industries Inc., Marion 


Low pressure bag molding & matched die mold- 
ing. 

Presses: 4—up to 40” x 60” platen with 36” 
daylight. 

Size of flat laminate sheet: 48” x 96”. 

Paper honeycomb. 

Use polyester resin with fibrous glass reinforce- 
ment. 

Pres.—J. O. Lincoln 

Vice Pres. & Sales Mgr.—J. Gemmell 

Secy.—T. J. Vernon 

Treas.—L. D. Beville 


ir aaa Moulded Products Corp., Bris- 
to 


Compression molding. 

Presses: 6 

Size of flat laminate sheet: 20” x 40”, up to 
3” thick. 

Use polyester and epoxy resins with fibrous glass. 


REINFORCED PLASTICS PROCESSORS 


Pres.—T. H. McKoy, Jr. 

Vice Pres. & Chief Engr.—R. J. Nebasar 
Secy.—R. T. Crane 

Compt.—H. K. Hardie 

Sales Mgr.—L. King 

Pur. Agt.—J. G. Barnes 


WASHINGTON 


Everlite, Inc., Seattle 


Size of flat laminate sheet: 44” x 144” 
Use polyester & glass. 

Gen. Mgr.—R. H. Anderson 

Vice Pres., Secy. & Treas.—A. L. Strope 


General Plastics Mfg. Co., Tacoma 


+Pacific Plastics Co., Seattle 


Vacuum molding, matched metal dies. 

Presses: 1—100 ton, 36” x 36” platen, 5’ day- 
light, 30” stroke; 1—20 ton, 24” x 24”, 3’ 
daylight, 30” stroke. 

Use polyester resin with fibrous glass. 

Preformers: 1—28” 

Fabricates boats, aircraft ducts & housings. 

Pres.—C. Shorts 

Vice Pres. & Sales Mgr.—M. E. Carr 

Vice Pres.—J. M. Gast 

Secy.—B. Shorts 

Treas.—L. Peterson 


WISCONSIN 


+Ernst, John Enterprises, East Troy 


Presses: 5—40” x 30” x 20” 

Size of flat laminate sheet: 40” x 30” 
Preformers: 1 

Industrial custom fabrication. 

Pres. & Sales Mgr.—J. E. Schneider 
Vice Pres. & Pur. Agt.—P. R. Schneider 
Secy. & Treas.—H. A. Porter 


Lapcor Plastics, Inc., Manitowoc 


Presses: 3—36” x 36” up to 40” x 48”, day- 
light 18” x 30”. 

Nse epoxy, polyester, silicone with fibrous glass. 

Pres.—W. B. Longacre 

Vice Pres.—G. J. Platt 

Secy.—J. M. Spindler 

Treas.—E. F. Manske 

Pur, Agt.—P. Carew 


Lewis, G. B. Co., Watertown 


Matched metal dies of meehanite, cast iron & 
tooled steel. 

Presses: 7—up to 48” x 63%”, 64” daylight 

Use polyester resin & glass fiber. 

Preformers: 3 

Pres. & Treas.—G. G. Frater 

Vice Pres.—Mrs. M. Lewis 

Secy.—L. C. Kaercher 

Sales Mgr.—M. A. Frater 

Pur. Agt.—A. J. Killian 


ENGLAND 
+Microcell Ltd., London 


Pressure & preform molding 

Presses: 30—up to 9’ x 4’ 

Size of flat laminate sheet: 9’ x 4’ 

All types of resin with glass fiber, paper, etc. 
Preformers: 2 


Complete addresses of companies listed appear on pp. 980-1002. 979 





























ALPHABETICAL LIST OF 
MANUFACTURERS AND ADDRESSES 





A 


A & B Plastics, 3604 W. Alaska, Seattle 
16, Wash. 

A & O Plastics Co., 1313 Warren Ave., 
Downers Grove, Il. 

A 4 S Steel Rule Die Corp., 195 Chrystie 

New York 2, N. Y. 

ABA "Tool & Die Co., Inc., 1895 Tolland 
Tpk., Manchester, ‘Conn. 

AGP Corp., 320-322 W. Main St., Peru, 
I 


nd. 

A. B. S. Mfg. Co., Inc., 133 W. 19th St., 
New York, N. Y. 

A. J. & K. Co., Box 146, Colchester, Conn. 

A. S. Plastic Model Co., 252 E. 40th St., 
New York 16, N. Y. 

A. S. K. Mfg. Co., 1343 N. Howard St., 
Phila. 22, Pa. 

Aacon Industries, Inc., 2303 Coney Is- 
land Ave., Brooklyn 23, N. Y. 

aaRBee Plastic Co., 4505 W. Jefferson 
Blvd., Los Angeles 16, Calif. 

Abbe Efigineering Co., 50 Church St., 
New York 7, N. Y. 

*Abbe, Paul O., Inc., 257 Center Ave., 
Little Falls, N. J. 

*Abbott Plastic Machine Corp., 6322 N. 
Clark St., Chicago 26, IIl. 

Abbott Screw & Bolt Co., 1728 W. Wal- 
nut St., Chicago 22, IIl. 

Accurate Gold Stamping oc Inc., 12 W. 
17th St., New York 11, Re 

*Accurate Molding Fa 35-20 48th 
AW. tn & ©. 1s Be Bs 

Ace Drill Corp., 2600 E. Maumee St., 
Adrian, Mich. 

*Ace Plastic Co., 91-30 Van Wyck 
Expwy., Jamaica 35, N. Y. 

Ace Tool & Mfg. Co., 532 Mulberry St., 
Newark 5, N. J. 

Ace-Hy Plastic Co., 306 Bowery, New 
York 12, N. Y. 

Aceto Chemical Co., Inc., 40-40 Law- 
rence Flushing 54, N. Y. 

akmeeen ‘Dispersed Pigments Co., 2250 
E. Ontario St., Phila. 34, Pa. 

*Ackerman-Gould Co., 92-96 Bleecker 
St., New York 12, N. Y. 

Acme Advertising Displays, 514 Freder- 
ick St., San Francisco, Calif. 

Acme Color Co., 148-09 Northern Blvd., 
Flushing 54, N. : - 

Acme Laminating & Plastics Co., 1315 
E. 8 Mile Rd., Hazel Park, Mich. 

Acme Machinery & Mfg. Co., Inc., 102 
Grove St., Worcester, Mass. 

Acme Plastic Products Co., Inc., Easton 
Rd. & Maple Ave., Horsham, Pa. 

Acme Plastics, 15 N. 2nd St., Minneapolis 
1, Minn. 

Acme Resin Corp., 1403 Circle Ave., For- 
est Park, Ill. 

*Acme Scientific Co., 1450 W. Randolph, 
Chicago 7, II. 

Acor Plasticover Co., Inc., 162 W. 2\st 
St., New York 11, N. Y. 

*Acromark Co., The, 5-15 Morrell St., 
Elizabeth 4, N. J. 

*Acryvin Corp. of America, 470 E. 99th 
St., B’kyn 36, N. Y. 

Adams Plastic Products, 309 Findlay St., 
Cincinnati 14, Ohio 
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Adams Plastics Co., Inc., 380 Dwight St., 
Holyoke, Mass. 

*Adamson United Co., 730 Carroll St., 
Akron 4, Ohio 

Adhesive Products Corp., 1660 Boone 
Ave., New York 60, N. Y. 

Adhesive Products, Inc., The, 520 E. 
Shore Highway, ” Albany 10, Calif. 
*Admiral Corp., Molded Products Div., 
Washington St. & Creamery Rd., W. 

Chicago, Ill. 

Admiral Plastics Corp., 446 12th St., 
B’klyn 15, N. Y. 

Advance Mfg. Co., 609 Rogers Ave., 

B’klyn 25, N. Y. 

Advance Molded Plastics Corp., 3124 W. 
Fillmore St., Chicago 12, IIl. 

Advance Molding Corp., 54 W. 2ist St., 
New York 10, N. Y. 

*Advance Solvents & Chemical Corp., 
245 5th Ave., New York 16, N. Y. 
*Aetna Standard Engineering Co., Frick 

Bldg., Pittsburgh 30, Pa. 

*Aetna-Standard Engineering Co. Div., 
Hale & Kullgren, Inc., 613 E. Tall- 
madge Ave., Akron, Ohio 

Agrashell, Inc., 4560 E. 26th St., Los 
Angeles 22, Calif. 

Ainsworth, M. J. 17544 Raymer St., 
Northridge, Calif. 

Air Light Products Co., 1010 N. 16th St., 
Omaha 1, Nebr. 

Air Reduction Co., Inc., Colton Chemical 
Co., Div., 1545 E. 18th St., Cleveland 
14, Ohio 

Aircraft Die Cutters, 2801 San Fernando 
Rd., Los Angeles 65, Calif. 

Aircraft Specialties Co., Inc., 37 W. John 
7. Hicksville, N. Y. 

Airmate Co., 1150 Nebraska Ave., Toledo 
7, Ohio 

Airmatic Valve, Inc., 7317 Associate Ave., 
Cleveland 9, Ohio 

Airoyal Co., The, 1990 Springfield Ave., 
Maplewood, N. J. 

Akromold, Inc., 102 W. Wilbeth Rd., 
Akron 1, Ohio 

*Akron Presform Mold Co., The, 2038 
Main St., Cuyahoga Falls, Ohio 

Albert, L. & Son, 680 N. Olden Ave., 
Trenton, N. J. 

Alcon Plastics, Inc., 17 Simonds Rd., 
Fitchburg, Mass. 

Aldrich Pump Co., The, Foot of Pine, 
Allentown, Pa. 

Alfa Machine Co., Inc., 2425 W. Purdue 
St. Milwaukee 9, Wis. 

Alframine Corp., 4731 E. 52nd Dr., Los 
Angeles 22, Calif. 

Alkydol Labs., Inc., 3242 S. 50th Ave., 
Cicero 50, IIl. 

All Plastics Corp., Field & Main Sts., 
Avon-by-the-Sea, N. J. 

All A pose Gold Corp., 320 Bridge St., 
B’ Y. 

All ' sted Roll Leaf Co. of N. J., West 
87 Century Rd., Box 186, Paramus, 


x & 

All-Tech Industries, Inc., 372 N.E. 61 
St., Miami, Fla. 

Alladin Plastics Inc., 5771 W. 96th St., 
Los Angeles 45, Calif. 

Allegheny Ludlum Steel Corp., Oliver 
Bldg., Pittsburgh 22, Pa. 





Allegheny Plastics, Inc., Rte. 51 & Thom 
Run Rd., Coraopolis, "Pa. 

Allen, Alva F., Clinton, Mo. 

Allen & Ising, P.O. Box 591, Livermore, 
Calif. 

* Allied Chemical & Dye Corp., The Bar. 
gl Div., 40 Rector St., New York 6, 


Allied Chemical & Dye Corp., General 


Chemical Div., 40 Rector St., New 
York 6, N. Y. 

*Allied Chemical & Dye Corp., National 
Aniline Div., 40 Rector St., New York 


6, N. Y. 

*Allied Chemical & Dye Corp., Nitrogen 
Div., 40 Rector St., New York 6, N. Y. 

*Allied Chemical & Dye Corp., Semet- 
Solvay Petrochemical Div., 40 Rector 
St., New York 6, N. Y. 

Allied Engravers, Inc., 552 W. Broad- 
way, New York 12, N. Y. 

Allied Engraving & Stamping Co., 161 
Ellicott St., Buffalo 3, N. Y. 

Allied Fiber Glass Inc., 2015 N. Mari- 
anna Ave., Los Angeles 32, Calif. 

Allied Plastics Co., 6231 S. Manhattan 
Pl., Los Angeles 47, Calif. 

Allied Plasti-Lite Enterprises, Inc., 2712- 
18 LaSalle St., St. Louis 4, Mo. 

Allied Resinous Products, Inc., 525 W. 
Adams St., Conneaut, Ohio 

Allied Resins, Inc., Commerce St., Con- 
neaut, Ohio 

Almac Engineering Co., P. O. Box 5072, 
Pittsburgh 6, Pa. 

Almac Mfg. Co., 9641 El Poche St., El 
Monte, Calif. 

Almac Plastics, 600 Broadway, New York 
12, ‘N. Y. 

Alpha Chemical & Plastics Corp., ll 
Jabez St., Newark 5, N. J. 

Alpha Plastics Co., 14 Northfield Ave., 
W. Orange, N. J. 

Alsteele Engineering Works Inc., 82 Her- 
bert St., Framingham, Mass. 

Alsynite Co. of America, 4654 De Soto 
St., San Diego 9, Calif. 

Alvimar Mfg. Co., Inc., 1881 Park Ave., 
New York 35, N. ¥ 

Amco Engineering Co., Inc., 22626 De- 
quindre, Hazel Park, Mich. 

Amercoat Corp., 4809 Firestone Blvd., 
S. Gate, Calif. 

*xAmerican Agile Corp., P. O. Box 168, 
Bedford, Ohio 

*xAmerican Agile Corp., 5461 Dunham 
Rd., Maple Hgts., Ohio 

American Air Compressor Corp., Dell 
Ave. & 47th St., N. Bergen, N. J. 

American Alkyd Industries, Broad & 14th 
Sts., Carlstadt, N. J. 

American Blower Corp., 8111 Tireman, 
Detroit 32, Mich. 
American Brake Shoe Co., Kellogg | Div., 

97 Humboldt St., Rochester 9, . 
American Brass Co. ., American Meta 
Hose Branch, Waterbury 20, Conn. _ 
American Broach & Machine Co., 415 
W. Huron, Ann Arbor, Mich. 
American Buying Service, 295 W. >4th 
St., New York 1, N. Y. 
American Chain & Cable Co., ne 
Campbell Machine Div., Bridge» > 
Conn. 
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in Chain & Cable Co., Inc., Heli- 
Gage Div., 929 Connecticut Ave., 
eport 2, Conn. 
in Chain & Cable Co., Inc., Wil- 
. Mechanical Instrument Div., 230 
Ave., New York 17, N. Y. 
ican Collo Corp., 525-585 Oritan 
. Ridgefield, N. J. 
Am ican Cyanamid Co., Organic 
emicals Div., 30 Rockefeller Plaza, 
New York 20, N. Y 
} ae Cyanamid Co., 
30 Rockefeller Plaza, N 
7 'N. ¥. 

*xAmerican Cyanamid Co., Plastics & 
+ sins Div., 30 Rockefeller Plaza, New 

ork 20, N. . # 

Pi ners District Steam Co., Inc., 30 
Bryant St., N. Tonawanda, N. ¥. 

American Electro Products, Inc., 1356 
Thomaston Ave., Waterbury 14, Conn. 

American Gage & Machine Co., Simpson 
Electric Co., Div., 5200 W. Kinzie 
St., Chicago 44, IIl. 

American Gage & Machine Co., Size 
Control Co., Div., 2500 W. Washing- 
ton Blvd., Chicago 12, Ill. 

American Hard Rubber Co., 93 Worth 
St., New York 13, N. Y. 

American Hydrotherm Corp., 33-70 12th 
St., Long Island City 6, N. Y. 

American Instrument Co., 8030 Georgia 
Ave., Silver Springs, Md. 

i Insulator Corp., New Free- 
dom, Pa. 

American Latex Products Corp., 3341 W. 
El Segundo Blvd., Hawthorne, Calif. 
American MerriLei Corp., 918 Halsey 

St., Brooklyn 33, N. Y. 

American Metalizing Corp., 150 Bruck- 
ner Blvd., New York 54, N. Y. 

American Mineral Spirits Co., 155 E. 
44th St., New York 17, N. Y. 

American Mirror Works, 88 Lincoln Ave., 
New York 54, N. Y. 

American Molding Co., 355 Fremont St., 
San Francisco 5, Calif. 

*American Molding Powder & Chemical 
ie 703 Bedford Ave., B’kyn 6, 
Pe as 

American Monomer Corp., 511 Lancaster 
St., Leominster, Mass. 

American Monomer Corp., Div. Ameri- 
can Resinous Chemicals, 103 Foster 
St., Peabody, Mass. 

American Phenolic Corp., 1830 S. 54th 
Ave., Chicago, II. 

mapres Plastic Corp., 2938 N. Hal- 
sted, Chicago 14, 

American Plasticraft Co. ., 2027 Williams- 
bridge Rd., New York 61, N. Y. 

American Plastics Corp., 342 Madison 
Ave., New York 17, N. Y. 

*American Polymer Co. of the Chem. 
Div. of The Borden Co., 103 Foster 
St., Peabody, Mass. 

American Products Mfg. Co., Inc., 8127- 
33 Oleander St., New Orleans 18, La. 

American Pulverizer Co., 1117 Macklind 
Ave., St. Louis 10, Mo. 

American Pyroxylin Corp., P. O. Box 193, 
Kearny, N. J. 

American Rattan & Reed Mfg. Co., 268 
Norman Ave., B’klyn 22, N. Y. 

American Reinforced Plastics Co., 650 
>. Spring St., Los Angeles 14, Calif. 

American Resinous Chemicals Corp., 103 
Foster St., Peabody, Mass. 

American Society for a “tg Materials, 
1916 Race St., Phila., 

7 ‘ican Standards ‘resting Bureau, 

, 44 Trinity Pl., New York 6, N. Y. 

Am erican Steel Foundries, Elmes En- 
gineering Div., 1177 Tennessee Ave., 

neinnati 29, "Ohio 

American Steel Foundries, King Ma- 
chine Tool Div., 1177 Tennessee Ave., 

icinnati 29, Ohio 
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American Texolite Corp., 27 East 33rd 
St., Paterson 4, N. J. 

American Type Founders, 200 Elmora 
Ave., Elizabeth, N. J. 

American Viscose Corp., Sylvania Div., 
1617 Pennsylvania Blvd., Phila., Pa. 
American Wheelbrator & Equipment 
a 837 S. Byrkit St., Mishawaka, 


American-British Chemicals Supply Inc., 
180 Madison Ave., New York 16, N. Y. 

American-Marietta Co., 3400 13th Ave., 
S. W., Seattle 4, Wash. 

Ameriplastic Co., The, 8161 Torrey Rd., 
—- Mich. 

B. C. Co., 131 Lexington St., Wal- 

tham 54, Mass. 

*Amos Molded Plastics, S. Kyle St., Ed- 
inburg, Ind. 

Ampco Metal, Inc., 1705 S. 38th St., Mil- 
waukee 46, Wis. 

Amprex Electronic a 230 Duffy 
Ave., Hicksville, N. 

Amplex Reinforced Plastics, Inc., 2325 
Fairmount Ave., Phila. 30, Pa. 

Amsco Packaging Machinery, Inc., 31-31 
48th Ave., Long Island City, N. Y. 
*Anchor Plastics Co., Inc., 36-36 36th 

St., Long Island City 6, N. Y. 
Anchorage Plastics Corp., 57 Miller St., 
Warren, R. I. 
— Corp., 72 Gray St., Paterson 3, 


eudikin Bros. Mfg. Co., 1907 Kish- 
waukee St., Rockford, IIl. 

Andrews, A. "M. Co., 4621 Beaverton- 
Hillsdale Highway, Portland 19, Ore. 

— on 3575 Touhy Ave., Chicago 
45, Ill. 

Anetsberger Bros. Inc., 180 N. Anets Dr., 
Northbrook, IIl. 

Anfinsen Plastic Molding, Inc., 1531 New 
York St. Rd., Box 408, Aurora, IIl. 
Angier Products, Inc., 120 Potter St., 

Cambridge 42, Mass. 

Animal Trap Co. of America, Front & 
Locust Sts., Lititz, Pa. 

Anson Tools & Gages, Inc., 2733 W. 11th 
St., Erie, Pa. 

*Antara Chemicals, A Sales Div. of 
General Aniline & Film Corp., 435 
Hudson St., New York 14, N. Y. 

*Apex Electrical Mfg. Co., 1070 E. 152 
St., Cleveland 10, Ohio 

*Apex Electrical Mfg. Co., Fiberglas 
Molding Div., 7424 Bessemer Ave., 
Cleveland 27, Ohio 

*Apex Machine Co., 14-12 118th St., 
College Pt. 56, N. Y. 

Apex Optical Corp., 50 Valley St., Provi- 
dence 9, R. I. 

Applied Engineering Associates, 1952 
Flushing Av., B’klyn 37, N. Y. 

Applied Plastics Div., 1102 W. 12th St., 
Erie, Pa. 

Applied Resins Corp., 304 Oraton St., 
Newark 4, N. J. 

Arabol Mfg. Co., 110 E. 42nd St., New 
York 17, N. Y. 

Aravel Corp., 45 W. 34th St., New York 
i, Mi. ¥ 

*Archer Daniels Midland Co., Chem. 
Products Div., 2191 W. 110th St., 
Cleveland 2, Ohio 

*Archer Daniels Midland Co., 700 In- 
vestors Bldg., Minneapolis, Minn. 

Archer Label Co., 783 Kohler St.. Los 
Angeles 21, Calif. 

Arens Controls, Inc., 2017 Greenleaf, 
Evanston, IIl. 

Arens, Egmont, 480 Lexington Ave., New 
York 10, N. Y. 

Argenta Products Co., Sea, Eastport, Me. 

— us Chemical Corp., 633 Court St., 

B’klyn 31, N. Y. 

Argus Plastics, Inc., 411 E. Market St., 
Indianapolis, Ind. 

Aries Fibreboard Corp., Bartrey Ltd., 
400 Madison Ave., New York, N. Y. 


Aries Laboratories, Inc., 270 Park Ave., 
New York 17, N. Y. 

Aristocrat Plastics, Inc., 55 Clarkson St., 
New York 14, N. Y. 

Arlington Hat Co., Inc., 44 Bond St., 
New York, N. Y. 

Armitage, John L. & Co., 245 Thomas 
St., Newark 5, N. J. 

Armored Plastics Co., Div. City Auto 
Stamping Co., Lint & Dura Sts., Toledo 
12, Ohio 

Armour Chem. Div., 13855 W. 3lst St., 
Chicago 9, IIl. 

Armstrong, Cecil W. & Associates, Ar- 
gonne Rd., Warsaw, Ind. 

Armstrong Cork Co., Liberty & Charlotte 
Sts., Lancaster, Pa. 

Armstrong Machine Works, 932 Maple 
St., Three Rivers, Mich. 

Armstrong Products Co., P. O. Box 1-m, 
Warsaw, Ind. 

Arnkurt Associate Engineers, 31 E. 27th 
St., New York 16, N. Y. 

Arnold, Hoffman & Co., Inc., 350 Fifth 
Ave., New York 1, N. Y. 

Arrem Plastics, Inc., 319 N. Albany, 
Chicago 12, IIl. 

Arrow Lacquer Corp., 208 Dupont St., 
B’klyn 22, N. Y. 

Arrow Plastics Corp., 1-15 Mattimor St., 
Passaic, N. J. 

Arrow Rubber & Plastic Corp., 493 
Boulevard, E. Paterson, N. J. 

Art Decorating Co., 4201 Hudson Blvd., 
No. Bergen, N. J. 

Art Plastic Co., 37-28 56th St., Wood- 
side, 77, N. Y. 

Art Plastic Sign & Display Co., 2218 Ist 
Ave., Seattle 1, Wash. 

Art Plastics Co., Inc., 511 Lancaster St., 
Leominster, Mass. 

Art Plastics Mfg. Co., 1240 S. Main St., 
Los Angeles 15, Calif. 

Artag Engineering Corp., 655 S. Wells 
St., Chicago 7, Ill. 

*Artag Plastics Corp., 2853 W. Irving 
Pk. Rd., Chicago 18, IIL. 

Artcraft Plastic Moulders, Ltd., 8926-28 
Ellis Ave., Los Angeles 34, Calif. 

Artmor Plastics Corp., 1003 Oldtown Rd., 
Cumberland, Md. 

Asher & Boertz, Inc., 900 Broadway, New 
York 3, N. Y. 

Askania Regulator Co., 240 E. Ontario 
St., Chicago 11, Il. 

Assembly Products, Inc., Chesterland 30, 
Ohio 

Associated Plastic Companies, Inc., 400 
E. Hines, Midland, Mich. 

Associated Rubber & Plastic Corp., 2780 
Park Ave., New York 51; N. Y. 

Atkins & Merrill Inc., Post Rd., S. Sud- 
bury, Mass. 

Atkins Saw Div., Borg-Warner Corp., 
402 S. Illinois St., Indianapolis 2, Ind. 

Atkinson Enterprises, 6020 E. Gage St., 
Bell, Calif. 

Atlantic-Central Mfg. Co., 10 Esplanade 
Ave., Pitman, N. J. 

Atlas Asbestos Co., 477 Walnut St., N. 
Wales, Pa. 

Atlas Coatings Corp., 5-35 47th Ave., 
Long Island City 1, N. Y. 

Atlas Electric Devices Co., 4114 N. 
Ravenswood, Chicago 13, IIl. 

Atlas Hydraulics, Inc., 3576 Ruth St., 
Phila. 34, Pa. 

Atlas Mineral Products Co., Mertztown, 
Pa. 

Atlas Plastic Specialties, Inc., 3214 W. 
Lawrence Ave., Chicago 25, III. 

Atlas Plastics, Inc., 162 Colgate Ave., 
Buffalo 20, N. Y. 

Atlas Plastics, Inc., 115 Route 46, Little 
Ferry, N. J. 

Atlas Powder Co., New Murphy Rd., 
Wilmington 99, Del. 

Atlas Press Co., N. Pitcher St., Kalama- 
zoo, Mich. 
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Atlas — Co., 280 South St., Newark 


oa Ne i 

*Atols Tool & Mold Corp., 5005 W. 
Armitage Ave., Chicago 39, Ill. 

Attapulgas Minerals & Chemicals Corp., 
210 W. Washington Sq., Phila. 5, Pa. 

*Auburn Button Works, Inc., 26 Mc- 
Master, Auburn, N. Y. 

Augusta Plastics Inc., 3820 Boston Post 
Rd., Bronx 69, N. Y. 

Auto-Vac Co., 1984 State St. Ext., Bridge- 
port, Conn. 

Autograf Brush & Plastics Co., Inc., 2320 
Sixth Ave., Watervliet, N. Y. 

Antoine Methods, Inc., 965 W. Grand 

Elizabeth, N. J. 

Pane ti Plastic Molding Co., 830 Ban- 
croft Way, Berkeley 2, Calif 

Automatic Temperature Control Co., 
Inc., 5212 Pulaski Ave., Phila. 44, Pa. 

Avery Adhesive Label Corp., 1616 S. 
California St., Monrovia, Calif. 

AVSCO, Inc., 940 Isley Blvd., Excelsior 
Springs, Mo. 

Axel Plastics Research Labs., 287 Broad- 
way, New York 7, N. Y. 

Axelson Mfg. Co., P. O. Box 58335, 
Vernon Sta., Los Angeles 58, Calif. 


B 


B. B. Chemical Co., 784 Memorial Drive, 
Cambridge, Mass. 

*B. I. P. Engineering Ltd., Streetly 
Works, Sutton Coldfield, England 

*B. I. P.-Tools Ltd., 127 Tyburn Rd., 
Birmingham 24, England 

B. W. Molded Plastics Co., 1346 E. Wal- 
nut St., Pasadena 4, Calif. 

B. X. Plastics, Ltd., Higham Station Ave., 
Chingford, London, England 

Babco Products Corp., 14-15 118th St., 
College Pt. 56, N. Y. 

Bacon & Weber, 1161 Cleveland, Chi- 
cago 10, Ill. 

Bacon, Frederick S. Laboratories, 192 
Pleasant St., Watertown 72, Mass. 
Bacon Industries, Inc., 192 Pleasant St., 

Watertown 72, Mass. 

Baer, N. S. Co., 1-11 Montgomery St., 
Hillside 5, N. J. 

Bahlke, Alfred F., 273 Snyder Ave., 
Berkeley Heights, N. J. 

Bailey Meter Co., 1050 Ivanhoe Rd., 
Cleveland 10, Ohio 

*Bailey, R. N. & Co., Inc., 11 W. 42nd 
St., New York 36, N. Y. 

*Bakelite Co., Div. of Union Carbide & 
Carbon Corp., 30 E. 42nd St., New 
York 17, N. Y. 

Baker Bros., Inc., 1000 Post St., Toledo 
10, Ohio 

*Baker Castor Oil Co., The, 120 Broad- 
way, New York 5, N. Y. 

Baker Perkins, Inc., 1000 Hess St., Sagi- 
naw, Mich. 

Baldwin-Lima-Hamilton, Phila. 42, Pa. 

Ball & Jewell, Inc., 24-28 Franklin St., 
B’kyln 22, N. Y. 

*Bamberger, A. at ., 703 Bedford Ave., 
B’klyn 6, N. Y. 

Bamberger, Claude P., Inc., 152 Centre 
St., B’klyn 31, N. Y. 

Bamberger, Claude Molding Compounds 
Corp., 152 Centre St., B’klyn 31, N. Y. 

Bangor Plastics, Inc., 809 Washington 
St., Bangor, Mich. 

Barber-Colman Co., 1300 Rock St., Rock- 
ford, Ill. 

Barber-Colman Co., Wheelco Instru- 
a Div., 1300 Rock St., Rockford, 
Ill. 

Barco Mfg. Co., 500-530 N. Hough St., 
Barrington, IIl. 
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*Barker-Davis Machine Co., Inc., 91 Me- 
chanic St., Leominster, Mass. 

Barksdale Valves, 1566 E. Slauson Ave., 
Los Angeles 11, Calif. 

*Barrett Div., The Allied Chem. & Dye 
Corp., 40 Rector St., New York 6, N. Y. 

Barrett Varnish Co., 1532 S. 50th St., 
Cicero 50, Ill. 

*Barron, J. E. Plastics, Inc., aes Syca- 
more St., Cincinnati 2, 

Bartrev Ltd., Aries F uchesed Corp., 
400 Madison Ave., New York, N. Y. 

*Barzantni International Corp., 589 E. 
Illinois St., Chicago, IIl. 

Bassons Industries Corp., 1432 W. Farms 
Rd., New York 60, N. Y. 

Bath, "John & Co., Inc., 18 Grafton St., 
Worcester 8, Mass. 

*Battenfeld, Gebr. ., Teichstr. 12, Mein- 
erzhagen, Germany 

Bauer, George, Box 531, Keene, N. H. 

Bauman, D. B. & Co., 152 Dixwell Ave. be 
New Haven, Conn. 

Baxter Co., The, 15-19 E. Second St., 
Cincinnati 2, Ohio 

*Bay Mfg. Div., Electric Auto-Lite Co., 
Morton St., Bay City, Mich. 

Bay State Tap & Die Co., Mansfield, 
Mass. 

Beach-Russ Co., 50 Church St., New 
York 7, N. Y. 

Beacon Engineering Co., 57 Crooks Ave., 
Clifton, N. J. 

Beacon Plastic & Metal Products, Inc., 
280 Madison Ave., New York 16, N. Y. 

Beaman Plastics, 1702 N. E. Sandy Blvd., 
Portland 14, Ore. 

Beardsley & Piper Div., Pettibone Mulli- 
ken Corp., 2424 N. Cicero Ave., Chi- 
cago 39, IIL 

Bebak-Roberts, 4420 Elston Ave., Chi- 
cago 30, Ill. 

Becco Chemical Div., Food Machinery & 
5 - ee Corp., Station B, Buffalo 7, 


Beck, Charles Machine Corp., 414 N. 
13th St., Phila. 8, Pa. 

Becker & Becker Associates, 509 Madison 
Ave., New York 22, N. Y. 

Becker, Moore & Co., Inc., Bridge St., 
N. Tonawanda, N. Y. 

Becwar Mfg. Corp., 6 Industrial Rd., 
Addison, Ill. 

Bedford Products, Inc., P.O. Box 112, 
Bedford, Va. 

Bee Chemical Co., 18799 S. Ave. “O” 
aioe 

Bee Mold & Die, Inc., 1423 S. 28th St., 
Phoenix, Ariz. 

Bee-Lyne Inc., 2538 W. Chester Pike, 
Broomall, Pa. 

Beel Engineering Co., 411 Mulberry St., 
Newark 2, J. 

Beemak Plastics, 4462 E. Washington 
Blvd., Los Angeles 23, Calif. 

Beetle Boat Co., Inc., Grinnell St., New 
Bedford, Mass. 

Beetle, Carl N. Plastics Corp., 145 Globe 
St., Fall River, Mass. 

Behr-Manning Corp., 952 Seifert St., 
Troy, N. Y. 

Beinert, “ David, 6 E. 52nd St., New 
York "92, N y é 

Bel-Art Products, 4917 Murphy Place, 
West New York, N. J. 

Bellows Co., The, 220 W. Market St., 
Akron 3, Ohio 

Bemis Bros. Bag Co., 408 Pine St., Box 
93, St. Louis 2, Mo. 

Bensing Bros. & Deeney Sales Co., 3301 
Hunting Park Ave., Phila. 29, Pa. 

Bentek Co., 1253 Atlantic Ave., B’klyn 
16, N.Y. 

Ber-Design Associates, 41 Smith St., Irv- 
ington, N.. 

*Bergen Wire Rope Co., 11 Gregg St., 
Lodi, N. J. 

Berglund-Swenson Co., Inc., 554 Elm St., 
Arlington, N. J. 





Berkander, George F., Inc., 891 road 

. “ Pag er Ges a 
erkeley Enginee & Co.. 27 
Snyder Ave., Daktles Heights, Nj, , 

Bernard Plastics Molding Corp., 35-2) 
Twentieth Ave., L.LC. 5, N. Y. 

Berni, Alan & Assoc., Inc., 7E. 44th St, 
New York 17, N. Y. 

Berry, A. L. Machinery Co., 117 Hawley 
Ave., Woodmont, Conn. 

*Berthelsen Engineering Works, Ine, 
Lockport Rd., a, Ill. 

Berton Plastics, Inc. -» 585 ‘6th Ave., New 
York 11, N. Y. 

Beryllium Corp. ., Reading, Pa. 

Berzen, Nat E., Inc., 551 5th Ave., New 
York 17, N. Y. 

Besly-Welles Corp., Beloit, Wis. 

Bettcher Plastics Co., 1616 N. W. Glisan 
St., Portland 9, Ore. 

*Bigelow Fiber Glass Products, Diy, 
Bigelow-Sanford Carpet Co., 140 
Madison Ave., New York 16, N. Y. 

*Bigelow-Sanford Carpet Co., Inc., Le 
Conte Reinforced Plastics Div., 37 
Prospect St., Amsterdam, N. Y. 

Biggs, Carl H. Co., Inc., 9355 Barry Ave., 
Los Angeles 64, "Calif. 

Bijur Lubricating Corp., 151 W. Passaic 
St., Rochelle Park, N. J. 

Binks Mfg. Co., 3114-40 Carroll Ave., 
Chicago 12, Ill. 

Binney & Smith, Inc., 380 Madison Ave., 
New York 17, N. Y. 

Bischoff Chemical Corp., Main St., Ivory- 
ton, Conn. 

Bishop Mfg. Corp., 10 Canfield Rd., 
Cedar Grove, N. J. 

—— Research Labs., Inc., Madison 


Wisc. 
Blache, B., 752 Broadway, New York 3, 


*Black-Clawson Co., Dilts Machine 
Works Div., N. First St., Fulton, N. Y. 
Black o Seer Mfg. Co., The, Towson 


4, Md. 

Blackhawk Molding Co., Inc., 2413 N. 
Clybourn Ave., Chicago 14, Iil. 

Blackwell Plastic Molding Co., Inc., 401 
67th St., Houston 11, Texas 

Blane Corp., The, 38 Pequit St., Canton, 
Mass. 

Blaw-Knox Co., 2023 Farmers Bank 
Bldg., Pittsburgh, Pa. 

Blodgett, G. S. Co., Inc., The, 50 Lake- 

Ave., Burlington, Vt. 

Bloomingdale Rubber Co., Chester, Pa. 

Blossom Mfg. Co., Inc., 915 Broadway, 
New York 10, N. » 2 

Blum, Paul Co., 312-316 Larkin St. 
Buffalo 10, N. Y. 

Blumenthz!. Margaret, 10 W. 93rd St., 
New York 25, N. Y. 

Bo Mer Mfg. Co., Inc., 160 Genesee St., 
Auburn, N. Y. 

Boice-Crane Co., 930 W. Central Ave., 
Toledo 6, Ohio 

*Bolling, Stewart, & Co., Inc., 3190 E. 
65th St., Clevelaad 27, Ohio 

Bolta Products Inc., Div. General Tire 
& Rubber Co., 70 Garden St., Law- 
rence, Mass. 

Bolta-Carpart, Inc., 209 W. Exchange 
St., Owosso, Mich. 

Bond Adhesives Co., 537 Johnson Ave., 

B’klyn 37, N. Y. 

Bontz, Duke & Co., 8409-2nd Ave., Silver 
Springs, Md. 
Bonwitt, Dr. G. L. Labs., 17 W. 60th St., 
New York 23, N.. ¥. ; 
ae ¥ Eric., 431 S. Dearborn, Chicago 
5, Ill. 

*Boonton Molding Co., 326 Myrtle Ave., 
Boonton, N. J. 

Booty Resineers, Inc., 112 Jefferson ‘¢., 
Newark, Ohio J 

*Borden Co., The, Chem. a 0 
Madison Ave., New York 17, N. 
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*Boren Co., Chem. Div., Polyco Dept., 
m0 - oster St., Peabody, Mass 

Borg-\' arner Corp., Atkins ion Div., 
40° >. Illinois St., Indianapolis 2, Ind. 

*Bor:, \Varner Corp. .» Marbon Chemical 
Div.. 1926 W. Tenth Ave., Gary, Ind. 

Borg-\\ arner Corp., Pesco Products Div. * 
94700 N. Miles Rd., Bedford, Ohio 

*Bork! nd Labs., 900 Wabash Rd., 
Marion, Ind. 

*Borkland Mfg. Co., Wabash & Quarry 
Rds.. Marion, Ind. 

Bortman Plastics Co., 183 Essex St., Bos- 
ton 11, Mass. 

Beeeski Ernest F., Jr, 505 Fifth Ave., 

vy York 17, N. 

a, Research Div: United States 
Testing Co., Inc., 857 Boylston St., 
Boston 16, Mass. 

Boston Woven Hose & Rubber Co., P. O. 
Box 1071, Boston 3, Mass. 

Bottom Dollar F: syaeemman 1100 Main, 
Little Rock, Ar 

Bowe - Molds, 105- 10 53rd Ave., Corona, 


N. 

m1. n . Plastics, Inc., 34 Plastic Ave., 
Taunton, Mass. 

Bradford Novelty Co., 760 Main St., 
Cambridge 39, Mass. 

*Bradley & Turton, Ltd., Caldwell 
eh a Kidderminster, WORCS., Eng- 
lanc 

Bradley & Vrooman Co., 2629 S. Dear- 
born St., Chicago 16, Il. 

Brady, W. H. Co., 727 W. Glendale Ave., 
Milwaukee 12, Wis. 

Bramley Machinery Corp., 880 River Rd., 
Edgewater, N. J. 

Brandywine Fibre Products Co., 1500 
Poplar St., Wilmington 99, Del. 

Breau Plastic Industries, 140 N. 12th St., 
Phila. 7, Pa. 

Breneman-Hartshorn, Inc., 2045 Reading 
Rd., Cincinnati 2, Ohio 

Brenner, I. G. Co., 32 E. North St., New- 
ark, Ohio 

Breuer Electric Mfg. Co., 5100 N. 
Ravenswood Ave., Chicago 40, IIl. 

*Bridgeport Moulded Products Inc., P.O. 
Box 3276, Barnum Sta., Bridgeport 5, 
Conn. 

Bridgeport Plastics & Rubber Co., 173 
Lee Ave., Bridgeport 5, Conn. 

Briggs Mfg. Co., 3675 East Outer Drive, 
Detroit, Mich. 

Bright Star Industries, Clifton, N. J. 

Brighton Copper Works, Inc., 820 State 

ve., Cincinnati 4, Ohio 

Brighton Plastics Co., Inc., 157 York St., 
Rochester 4S. Se 

Brilhart Plastics Corp., Old Country Rd., 
Mineola, N. Y. 

a 1642 W. Lake, Chicago 


British Geon Ltd., Devonshire House, 
Piccadilly, London S. W. 1, England 
British Resin Products Ltd., Devonshire 
Sere Picadilly, London, Ss. W. 1, 

“ngianc 

Brookfield Engineering Labs., Inc., 240 
Cushing St., Stoughton, Mass. 

Brooklyn Plastic Co. Inc., 78 Prince St., 
B’klvn. Fi N. ; 2 

*Brosites Machine Co., Inc., 50 Church 
st., New York 7, N. Y. 

*Brown Co., 150 Causeway St., Boston 
14. Mass. 

Bruce Molded Plastic Products Inc., 701 
Locust St., Pittsburgh 19, Pa. 

i Mfg. Co., 1821 Broad St., Utica, 


Bru: h ‘Beryllium Co., The, 4301 Perkins 
: Cleveland 3. Ohio 
Brush Nail Expansion Bolt Co., Green- 
, Conn. 
Brusher Plastics Molding Corp., 254 
Huron St., B’klyn 22, N. Y. 
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Buckeye Molding Co., 213 S. Third St., 
Miamisburg, Ohio 
Buckley, C. E. Co., 34 Tremaine St., 


gh 

Buckstaff Co., The, 1122 S. Main, Osh- 
kosh, Wis. 

Bullock-Smith Associates, 136 Liberty 
St., New York 6, N. Y. 

Bureau, Achille G., 29 W. 57th St., New 

* York 19, N. Y 
urgess i Co., P.O. Box 145, 
Sand Be ogy Fl a. 

Burkhardt Co., the. 545 W. Larned St., 
Detroit 26, Mich. 

*Busada Mfg. Corp., 58-99 54th St., Mas- 
peth 78, N. Y. 

Bushman, Edwin F., 1146 S. Spencer St., 
Aurora, Ill. 

Buss Machine Works, 201 W. 8th St., 
Holland, Mich. 

*Butterfield, T. F., Inc., 56 Rubber Ave., 
Naugatuck, Conn. 

*Buttondex Corp., 386 4th Ave., New 
York 16, N. Y. 

*Byrd Plastics, Inc., 2955 W. 12th St., 
Erie, Pa. 


C 


CDC Control Services, Inc., 400 S. War- 
minster Rd., Hatboro, Pa. 

*Cabot, Godfrey L., Inc., 77 Franklin 
St., Boston 10, Mass. 


Caco Inc., 1193 W. 2nd St., Pomona, - 


Calif. 

*Cadet Chemical Corp., Burt, N. Y. 

*Cadillac Plastic Co., 15111 Second 
Ave., Detroit 3, Mich. 

Cady, E. J. & Co., 630 N. Harlem, River 
Forest, Ill. 

Calabro Plastics, 8738 W. Chester Pike, 
Upper Darby, Pa. 

= Co., P. O. Box 832, Redlands, 

ali 

California Reinforced Plastics, 951 Sixty- 
First St., Oakland 8, Calif. 

California Tackle Co., 6226 Maywood, 
Bell, Calif. 

Caligari Products, 806-808 W. 2lst St., 
Norfolk, Va. 

Callanan, J. A. Co., 247 E. Illinois St., 
Chicago 11, Ill. 

Calresin Corp., 4543 Brazil St., Los An- 
geles 39, Calif. 

*Cambridge Instrument Co., Inc., 3067 
Grand Central Terminal, New York 17, 
N. Y. 

Cambridge-Panelyte Molded Plastics Co., 
P.O. Box 429, Cambridge, Ohio 

Camcar Screw & Mfg. Corp., 600-18th 
Ave., Rockford, IIl. 

Cameron Inc., 4611 N. Clark St., Chi- 
cago 40, IIl. 

Camfield Mfg. Co. (Plastics Div.), 718 
N. 7th St., Grand Haven, Mich. 

*Camin Labs., Inc., 104 S. 4th St., B’klyn 
eo 

Campbell Machine Div., American Chain 
& Cable Co., Inc., Bridgeport 2, Conn. 

*Campco Div., Chicago Molded Prod- 
ucts Corp., 2717 N. Normandy Ave., 
Chicago 35, Ill. 

Campro Co., The, 1300 Fourth St., S. W., 
Canton 2, Ohio 

Canadian General-Tower, Ltd., Galt, On- 
tario, Canada 

Canadian Industries, Ltd., 1253 McGill 
College St., Montreal, Quebec, Canada 

Cantor, Robert Lloyd, 1450 Jesup Ave., 
New York 52, N. Y. 

Capac Plastics, Inc., 309 S. Main St., 
Capac, Mich. 

Capitol Plastics Co., 704 Sheridan, Lan- 
sing 6, Mich. 

*Carbide & Carbon Chemicals Co., Div. 
of Union Carbide & Carbon Corp., 30 
E. 42nd St., New York 17, N. Y. 


Carboline Co., 331 Thornton Ave., St. 
Louis 19, Mo. 

Carborundum Co., Niagara Falls, N. Y. 

*Cardinal Div., Hoosier Cardinal Corp., 
601 W. Eichel Ave., Evansville 7, Ind. 

Cargill, Inc., Vegatable Oil Div., Falk 
Quality Products, P. O. Box 1075, ~ 
Pittsburgh 30, Pa. 

Carlisle Chemical Works, Inc., West St., 
Reading 15, Ohio 

Carlisle Corp., Mobile Plastics Div., P. O. 
Box 72, Mobile, Ala. 

*Carlon Products Corp., 10225 Meech 
Ave., Cleveland 5, Ohio 

Carolina Industrial Plastics Corp., Hay 
St. Extension, Mt. Airy, N. C. 

Carolina Plastics Co., 2801 N. Tryon St., 
Charlotte 6, N. C. 

*Carpenter Steel Co., The, 137 W. Bern 
St., Reading, Pa. 

Carrier Corp., 300 S. Geddes St., Syra- 
cuse 1, N. Y. 

Carroll, J. B. Co., Carroll & Albany, Chi- 
cago 12, IIl. 

Carter Products Co., Inc., 30 Ionia Ave., 
S. W., Grand Rapids, Mich. 

*Carver, Fred S., Inc., 5 Chatham Rd., 
Summit, N. J. 

*Cary Chemicals, Inc., 64 Hamilton St., 
Paterson 1, N. J. 

Casey & Case Coating Co., P. O. Box 151, 
Maywood, Calif. 

Cast Optics m ., 125 Newman St., 
Hackensack 1, N. J. 

Castle vues, fee. Box 109, Brookfield, 
Con 

deme Plastics, 1100 Adams Ave., Phila. 


ey" 

*Catalin Corp. of America, 1 Park Ave., 
New York 16, N. Y. 

Cavagnaro, John J., 5th & Essex Sts., 
Harrison, N. J. 

*Celanese Corp. of America, Chem. Div., 
180 Madison Ave., New York 16, N. Y. 

*Celanese Corp. of America, Fabrics 
Div., 180 Madison Ave., New York 16, 
N. Y. 

*xCelanese Corp. of America, Marco 
Products Dept., 290 Ferry St., New- 
ark 5, N. J. 

*Celanese Corp. of America, Plastics 
Div., 180 Madison Ave., New York 16, 
. 

Cellulose Products Co., 5120 Firestone 
Pl., S. Gate, Calif. 

Celluplastic Corp., 50 Ave. L., Newark 
SN. Ek 

Celomat Corp., 521 W. 23rd St., New 
York 11, N. Y. 

Celutone Co., 23 E. 26th St., New York 
10, N. Y. 

Central Die Casting & Mfg. Co., 2935 
W. 47th St., Chicago 32, Ill. 

Central Plastic Corp., 123 Central, Leom- 
inster, Mass. 

— Scientific Co., 

, Chicago 13, Tl. 

Pier Screw Co., 3501 S. Shields, Chi- 
cago 9, Ill. 

Central States Roll Leaf Co., 3408 Wash- 
ington Blvd., St. Louis 3, Mo. 

Century Electric Co., 1806 Pine St., St. 
Louis 3, Mo. 

Century Plastic Co., Rear 276 Main, 
Hudson, Mass. 

Century Products Co., 14324 Birwood, 
Detroit 38, Mich. 

*Certain-Teed Products Corp., 120 E. 
Lancaster Ave., Ardmore, Pa. 

Champion Molded Plastics, Inc., 321 N. 
Portland St., Bryan, Ohio 

Chanal Plastics Co., 361 Stagg, Brook- 
lyn, N. Y. 

Chance, W. R. & Assoc., Inc., 1715 Lee 
Highway, Arlington, Va. 

Chaney Plastic Molding Co., 4200 Madi- 
son, Denver, Colo. 

Chapman, Dave, 420 N. Michigan Ave., 
Chicago 11, IIl. 
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Chatelain Plastics, 234 18th St., Findlay, 
Ohio 

Chemical Coatings & Engineering Co., 
2633 Westchester Pike, Broomall, Pa. 

Chemical Corp., The, 54 Waltham Ave., 
Springfield 9, Mass. 

Chemical Development Corp., Endicott 
St., Danvers, Mass. 

*Chemical & Pigments Co., Div., The 
Glidden Co., 1101 Madison Ave., 
Cleveland, Ohio 

Chemical Process Co., 901 Spring St., 
Redwood City, Calif. 

*Chemical Products Corp., King Philip 
Rd., E. Providence 14, R. I. 

Chemiglas, Inc., 4670 De Soto St., San 
Diego 9, Calif. 

*Chemold Co., 2000 Colorado Ave., 
Santa Monica, Calif. 

*Chemore Corp., 2] West St., New York 
G, Ny. ¥. 

Chemstrand Corp., 1617 Pennsylvania 
Blvd., Phila. 3, Pa. 

Cheney Bros., 350 5th Ave., New York 1, 


| a 
Cherry, Peter, Elm St., Monroe, Conn. 
Cheslam Corp., 684 Nepperhan Ave., 
Yonkers 2, N. Y. 
Chester Packaging Products Corp., 284 
Nepperhan Ave., Yonkers 2, N. Y. 
*Chicago Die Mold Div., U. S. Rubber 
Co., 4001 Wrightwood Ave., Chicago 
39, Il. 
*Chicago Mold Engineering Co., Inc., 
4141 Washington Blvd., Hillside, Ill. 
*Chicago Molded Products Corp., 1020 
N. Kolmar Ave., Chicago 5], Ill. 

Chicago Rivet & Machine Co., 9600 W. 
Jackson, Bellwood, IIl. 

Chicago Show Printing Co., 2635 N. Kil- 
dare Ave., Chicago 39, IIl. 

Chicago Wheel & Mfg. Co., 1101 W. 
Monroe St., Chicago 7, Ill. 

Chicago Wood & Plastic Products, 4201 
Irving Park, Chicago 41, IIl. 

Chicopee Mills, Inc., Lumite Div., 40 
Worth St., New York 13, N. Y. 

Chicksan Co., 330 N. Pomona Ave., Brea, 
Calif. 

Child, S. G. Co., 3249 Cresson St., Phila. 
29, Pa. 

Chinkes, Sam & Assoc., 72 E. 167th St., 
Bronx 52, N. Y. 

Chippewa Plastics, Inc., 210 E. Colum- 
bia, Chippewa Falls, Wis. 

*Chromium Corp. of America, 51 E. 
42nd St., New York 17, N. Y. 

Church, C. F. Mfg. Co., N. Main St., 
Monson, Mass. 

*Ciba Co., Inc., 627 Greenwich St., New 
York 14, N. Y. 

Cincinnati Development & Mfg. Co., 
5614 Wooster Pike, Cincinnati 27, Ohio 

*Cincinnati Milling & Grinding Ma- 
chines, Inc., 4701 Marburg Ave., Cin- 
cinnati 9, Ohio 

Cincinnati Molding Co., 2037 Florence 
Ave., Cincinnati 6, Ohio 

Cincinnati Testing & Research Labs., 316 
W. Fourth St., Cincinnati 2, Ohio 

City Auto Stamping Co., The, Armored 
Plastics Co., Div., Lint & Dura Sts., 
Toledo 12, Ohio 

Claremont Pigment Dispersion Corp., 
407 Flushing Ave., B’klyn 11, N. Y. 

*Claremont Waste Mfg. Co., 169 Main, 
Claremont, N. H. 

Claremould Plastics Co., 200 Wright St., 
Newark 5, N. J. 

Clark Instrument, Inc., 10200 Ford Rd., 
Dearborn, Mich. 

Clark-Aiken Co., The, Water St., Lee, 
Mass. 

Classic Plastics, Inc., 149 Denton Ave., 
New Hyde Park, N. Y. 

Classic Studio, 201 E. 37th St., New 
York 16, N. Y. 
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Cleveland Lathe & Machine Co., 5400 
Brookpark Rd., Cleveland 29, Ohio 
Cleveland Plastics, Inc., 4900 Ridge Rd., 

Cleveland 9, Ohio 

*Clifton Hydraulic Press Co., 289 Al- 
wood Rd., Clifton, N. J. 

Clifton Plastics Corp., 53 Orchard St., 
Clifton, N. J. 

Clinton Foods, Inc., Clinton, Iowa 

Clinton Products Co., 32 Water St., Clin- 
ton, Mass. 

—- Corp., Clopay Sq., Cincinnati 14, 

io 

Clover Plastic Contours, Inc., 20 Fitch 
St., E. Norwalk, Conn. 

*Coast Mfg. & Supply Co., Box 71, Liver- 
more, Calif. 

*Coating Products, 101 W. Forest Ave., 
Englewood, N. J. 

Cobb, W. R. Co., 701 Sabin St., Provi- 
dence 3, R. I. 

Coe, W. H. Mfg. Co., Inc., of Ill, 5414 
W. Madison St., Chicago 44, IIl. 

Cohan Epner Co., Inc., 142 W. 14th St., 
New York 11, N. Y. 

Colburn Laboratories, Inc., 732 S. Fed- 
eral St., Chicago 5, IIl. 

Collier Mfg. Corp., Div., Warren Feather- 
bone Co., Warren Sq., Three Oaks, 
Mich. 

Collins, Caldwell & Dague, 16616 Gar- 
field Ave., Paramount, Calif. 

Colonial Alloys Co., Technical Processes 
Div., Ridge & W. Crawford Sts. Phila- 
delphia 29, Pa. 

Colonial Molded Products, Inc., 1923 
Marquette St., N., Chicago, IIl. 

Colonial Plastics Mfg. Co., The, 8007 
Grand Ave., Cleveland 4, Ohio 

Colony Import & Export Corp., 11 E. 
44th St., New York, N. Y. 

Color-Craft Display Corp., 52-25 Barnett 
Ave., L. I. C. 4, N. Y. 

Colorite Plastics of N. J., Inc., 35 Iowa 
Ave., Paterson 3, N. J. 

Colors Unlimited, 8685 Melrose Ave., 
Los Angeles 46, Calif. 

Colorvision Plastics, Inc., 182 Beacon 
St., Boston 16, Mass. 

Colt’s Mfg. Co., 17 Van Dyke Ave., Hart- 
ford 17, Conn. 

*Colton, Arthur Co., 3400 E. Lafayette 
Ave., Detroit 7, Mich. 

Colton Chemical Co., Div., Air Reduction 
Co., Inc., 1545 E. 18th St., Cleveland 
14, Ohio 

Columbia Basin Plastics Co., 1900 S. W. 
Harbor Dr., Portland 1, Ore. 

*Columbia Cement Div., Pittsburgh 
Plate Glass Corp., 4327 5th Ave., Pitts- 
burgh, Pa. 

*Columbia Div. Lodge & Shipley Co., 
The, 4th & High Sts., Hamilton, Ohio 

Columbia Woven Plastics, Inc., 350 5th 
Ave., New York 1, N. Y. 

*Columbia-Southern Chemical Corp., 
Pittsburgh Plate Glass Co., One Gate- 
way Center, Pittsburgh 13, Pa. 

Columbian Carbon Co., Magnetic Pig- 
ment Div., 601 Cass St., Trenton 10, 
N. J. 

Columbian Carbon Co., Mapico Color 
Div., 601 Cass St., Trenton 10, N. J. 

Columbian Rope Co., 309 Genesee St., 
Auburn, N. Y. 

Columbus Coated Fabrics Corp., Seventh 
& Grant Avenues, Columbus 16, Ohio 

Columbus Moulded Products Corp., 856 
E. Main St., Columbus 5, Ohio 

Columbus Plastic Products, Inc., 1625 W. 
Mound St., Columbus 23, Ohio 

Colvin-Friedman Co., 697 Morris Turn- 
pike, Springfield, N. J. 

*Comet Industries, 9865 Franklin Ave., 
Franklin Park, Ill. 

Comet Novelty Co., 30 First St., Adams, 
Mass. 

Commander Mfg. Co., 4225 W. Kinzie 
St., Chicago 24, IIl. 





Commercial Plastics Co., 2812 W. North 
Ave., Chicago 47, Ill. 
*Commercial Plastics & Supply Corp 
630 Broadway, New York 12, N. y.” 
Commercial Solvents Corp., 17 E. 42nd 
St., New York 17, N. Y. 
Commonwealth Plastics Corp., 98 Adams 
St., Leominster, Mass. 
Como Plastics, Inc., 1703 Keller Ave. 
Columbus, Ind. F 
Compo Chemical Co., 156 Causeway St. 
Boston 14, Mass. : 
Composition Materials Co., Inc., 25 w. 
43rd St., New York 36, N. Y. 
Condux-Werk, Werkstrasse 1-3, Wolf. 
gang near Hanau, Germany 
*Conforming Matrix Corp., 12th & 
Woodruff Sts., Factories Bldg., Toledo 
Con oid Pl 
onley, astic Corp., 321 S. Quin: 
Tulsa, Okla. es vue 
Conn-Craft Co., 301 Fairlawn Ave, 
Waterbury 4, Conn. 
*Connecticut Plastic Products Co., Inc., 
70 W. Liberty St., Waterbury 20, Conn, 
Connor Lumber & Land Co., Laona, Wis, 
Conolite Div., Continental Can Co., 205 
W. 14th St., Wilmington, Del. 
Consolidated Iron-Steel Mfg. Co., Acker- 
man Plastic Molding Div., 986 E., 
200th St., Cleveland 19, Ohio 
*Consolidated Molded Products Corp., 
309 Cherry St., Scranton 2, Pa. 
Consolidated Plastic Sales Co., 7806-08 
Gravois Ave., St. Louis 23, Mo. 
Consolidated Plastics & Mfg. Co., 413 W. 
Chicago Ave., Chicago 10, IIl. 
Consolidated Vacuum Corp., 1775 Mt. 
Read Blvd., Rochester 13, N. Y. 
Consoweld Corp., 700 Hooker St., Wis- 
consin Rapids, Wis. 
Continental Can Co., Conolite Diy., 205 
W. 14th St., Wilmington, Del. 
Continental Can Co., Millsplastic Div., 
135 S. La Salle St., Chicago 3, IIl. 
Continental Can Co., Fibre Drum Div., 
995 S. Glenn St., Van Wert, Ohio 
Continental Can Co., Shellmar-Betner 
ae 100 E. 42nd St., New York 17, 
*Continental-Diamond Fibre Div. of The 
Budd Co., Inc., Newark 29, Del. 
*Continental Machinery Co., Inc., 261 
Broadway, New York 7, N. Y. 
Continental Plastics Corp., 2934 W. Lake 
St., Chicago 12, Il. 
Continental Screw Co., Mt. Pleasant St., 
New Bedford, Mass. 
*Contour Extrusion Co., 519 Fayette 
Ave., Mamaroneck, N. Y. 
Convoy, Inc., 3424 Navarre Rd. S. W., 
Canton 6, Ohio 
*Cook, Lawrence H., Inc., 65 Massasoit 
Ave., E. Providence 14, R. I. 
Cook Paint & Varnish Co., P. O. Box 389, 
Kansas City, Mo. 

Copolymer Corp., 3716 W. Jefferson 
Blvd., Los Angeles 16, Calif. 
*Cordo Chemical Corp., 34 Smith St., 

Norwalk, Conn. 
*Cordo Molding Products Inc., 230 Park 
Ave., New York 17, N. Y. 
Corey Frost, Mill & Pine Sts., Darby, Pa. 
Corn Products Sales Co., Chem. Div., 17 
Battery Pl., New York 4, N. Y. : 
Cornell Paperboard Products Co., 1514 
E. Thomas Ave., Milwaukee 1, Wis 
Cosmo Plastics Co., 3239 W. 14th St. 
Cleveland 9, Ohio 
*Cowan Boyden Corp., 50 Aleppo St. 
Providence 9, R. I. 

Cox Plastics Corp., 162 Colgate Ave. 
Buffalo 20, N. Y. 

Cramer, R. W. Co., Inc.. The, Main 5¢., 
Centerbrook, Conn. 

Crane Co., 836 S. Michigan Ave., Chi- 
cago 5, Ill. 

Crane Packing Co., 1800 Cuyler A\©., 
Chicago 13, Ill. 
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Cranston Lolding as Oo. 16 Manhasset St., 
Cra , > 

xCratex ‘ffg. Co. 81 Natoma St., San 
Francisco 5, Calif. 

Creativ. Plastics Corp., N. Country Rd., 
Ston Brook, A 

Creati Plastics Engineering Co., 1912 

\. waukee Ave., Chicago 47, Ill. 

Crellin lastics Corp., 87 Center St., 
Chatham, N. Y. 

xCrescent Plastics, se 955 Diamond 
Ave.. Evansville, I 

Crest hemical A 72 Dida 

klyn. 31, N. Y. 

Coast "Molded Products, Inc., 401 
Kieways Ave., Arcadia, Calif. 

Criterion Decalcomania Co., Inc., 7 E. 
42nd St., New York 17, N. Y 

Crocker, Burbank Papers, ‘a ., Fitch- 
burg, Mass. 

*Crompton-Richmond, 1071 6th Ave., 
New York, N. Y 

Cropp Engineering Div., Warren Plastics 
Corp., Warren, Pa. 

Crook, Wm. A. Co., 36 Pleasant St., 
Watertown, Mass. 

Crown Eng. & Sales Co., 421 Hill St., 
Harrison, N. J. 

Crown Flock Co., Inc., Minster, Ohio 

Crown Machine & Tool Co., 2800 W. 
Lancaster Blvd., Ft. Worth 7, Texas 

*Crown Machinery, Inc., 2721 San Pedro 
St., Los Angeles 11, Calif. 

Crownoil Chemical Co., 2-14 49th Ave., 
Long Island City 1, N. Y. 

Crucible Steel Co. of America, P.O. Box 
88, Oliver Bldg., Pittsburgh 30, Pa. 

Cruver Mfg. Co., 2460 W. Jackson, Chi- 
cago 12, Ill. 

Cruze, Charles, 2340 W. Third St., Los 
Angeles 57, Calif. 

Crystal Plastics, Inc., 232 Taaffe PI., 
B’klyn 5, N. Y. 

Coxstame Corp., West Lenni Rd., Lenni 
Mills, Pa. 

Cryton Precision Products, 1473 Barnum 
Ave., Bridgeport 8, Conn. 

*Cumberland Engineering Co., Inc., 
P. O. Box 216, Providence 1, R. I. 

Contig, M. A. & Co., Inc., 49 Bleecker 

New York 12, N. Y. 
Cure Inc., 777 Hertel Ave., Buffalo 7, 


*Curd Enterprises, Inc., Multiplastics 
i 3337 Lincoln St., Franklin Park, 

Currie & Van Dyck, High Meadow Rd., 
Southport, Conn. 

Curtiss Wright Corp., Plastics Div., 631 
Central Ave., Car stadt, N. J. 

Cushing & Nevell, 101 Park Ave., New 
York 17, N. Y. 

Custom Coatings Co., 10819 Venice 
Blvd., Los Angeles 34, Calif. 

*Custom Engineering Co., 2414 McKin- 
ley Ave., Erie, Pa. 

Cutler-H ammer, Inc., Development 
Dept., 315 N. 12th St., Milwaukee Wis. 

*Cylinder Mfg. Co., 2 Maitland Ave., 
Hawthorne, N. J. 


D 


D&D Plastics, Inc., 7599 E. Nine Mile 
Rd., Van Dyke, Mich. 
D . fe Plastion Co., Tallmadge Rd., Kent, 


*D & i Plastic Welders, Inc., P. O. Box 
|, Hazardville, Conn. 

Dal Engine Co., 
Grand Haven, Mich. 

Dam: - Co., 456 E. 166th St., Bronx 
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Damen Tool & Eng. Co., 2300 No. EI- 
stron Ave., Chicago 14, IIl. 

Danberg Chemical Co., "Box 124, Wall- 
ingford, Conn. 

*Daniels, T. H. & J. Ltd., Stroud, Glos., 
En gland 

peat si Mfg. Co., Danielson, Conn. 

Dapol Plastics, Inc., 90 Grove St., 
Worcester 5, Mass 

Darling, L. A. Co., Coldwater, Mich. 

Darr, Harold W. Associates, 5 E. 22nd 
St., Minneapolis 4, Minn. 

a gy oye od Co., 1090 Jefferson 
Ave., Atlanta, G 

*Davies, Harry Siolding Co., 1428 N. 
Wells St., Chicago 10, Ill. 

Davies, Helen & Associates, 140 W. 57th 
St., New York 19, N. Y. 

*Davis, Joseph Plastics Co., 450 Schuyler 
Ave., Arlington, N. J. 

Davis Mills Corp., United Merchants In- 
dustrial Fabrics Div., 1407 Broadway, 
New York 18, N. Y. 

*Davis-Standard Sales Corp., 12 Water 
St., Mystic, Conn. 

Dawbarn Brothers, Inc., Waynesboro, Va. 

Dawson, F. C. Engineering Co., Rr. 641 
Washington St., Canton, Mass. 

Day, J. H. Co., Inc., 1147 Harrison Ave., 
Cincinnati 22, Ohio 

Daystrom Furniture Div., 211 Franklin 
St., Olean, N. Y. 

Dayton Plastics, Inc., 1934 Stanley Ave., 
Dayton 3, Ohio 

Dayton Rogers Mfg. Co., Minneapolis 7, 
Minn. 

*De Mattia Machine & Tool Co., Chel- 
sea Rd., Clifton, N. J. 

De Sanno, A. P. & Son, Inc., Wheatland 
St., Phoenixville, Pa. 

*Deakin, J. Arthur & Son, 150-28 Hill- 
side Ave., Jamaica 32, N. Y. 

*DeBell & Richardson, Inc., Water St., 
Hazardville, Conn. 

Debo, L. F. Mfg. Co., 5969 Transit Rd., 
Depew, N. Y. 

Dec-Art Process Co. Inc., 349 Canal 
Place, Bronx 51, N. Y. 

*Decar Plastic Corp., 1322 University 
Ave., Middleton, Wis. 

Decotone Products Div., Fitchburg Paper 
Co., 193 Kimball St., Fitchburg, Mass. 

*Deecy Products Co., 120 Potter St., 
Cambridge 42, Mass. 

Dekoron Products Div., Moore, Samuel 
& Co., Main & Orchard, Mantua, Ohio 

Delaware Valley Plastics Co., 5641 
Ogantz Ave., Phila. 41, Pa. 

rs tm 20 E. Jackson Blvd., Chicago 

Dennis Chemical Co., 
St. Louis 3, Mo. 

Denver Plastics, Inc., 15200 W. Colfax, 
Golden, Colo. 

Dependable Compressor & Machine Co., 
157 W. 21st St., New York 11, N. Y. 
Derby-Shelton Silver Co., 65 Shelton 

Ave., Shelton, Conn. 

Derlein Plastics, Cascade, Wis. 

Desimone, A. J. Corp., 485 Boulevard, 
E. Paterson, N. J. 

Deskey, Donald Associates, 630 5th Ave., 
New York 20, N. Y. 

Despatch Oven Co., 619 S. E. 8th St., 
Minneapolis 14, Minn. 

Detecto Scales, Inc., 540 Park Ave., 
B’klyn 5, N. Y. 

*Detroit Macoid Corp., 12340 Clover- 
dale Ave., Detroit 4, Mich. 

*Detroit Mold Engineering Co., 6686 E. 
MecNichols Rd., Detroit 12, Mich. 

Detroit Molded Plastic Corp., 6209 
Hamilton Ave., Detroit 2, Mich. 

Detroit Plastic Molding Co., 26200 Har- 
per Ave., St. Clair Shores, Mich. 

*Detroit Stamping Co., 350 Midland 
Ave., Detroit, Mich. 

*DeVilbiss Co., The, 300 Phillips Ave., 
Toledo 1, Ohio 


2701 Papin St., 








Devoe & Raynolds Co., Inc., Truscon 
Labs. Div., P.O. Box 69, Mich. J. T. 
P.O. Detroit 11, Mich. 

DeWalt Inc., Lancaster, Pa. 

Dewey & Almy Chemical Co., Div. 
Grace, W. R. & Co., 62 Whittemore 
Ave., Cambridge 40, Mass. 

*Diamond Alkali Co., 300 Union Com- 
merce Bldg., Cleveland 14, Ohio 

Diamond Hard Chromium Co., 44 Wall 
St., Newark 5, N. J. 

Diamond Metal Products, 406 Market, 
St. Louis 2, Mo. 

Diamond Tool Research Co., Inc., 380 
Second Ave., New York 10, N. Y. 

Dickten & Masch Mfg. Co., 900 E. Vi- 
enna Ave., Milwaukee 12, Wis. 

Diehl Mfg. Co., 1178 Finderne Ave., 
Somerville, N. J. 

Dielect Inc., P.O. Box 827, Perth Amboy, 


N. J. 

Dielectric Materials Co., 5315 N. Ravens- 
wood Ave., Chicago 40, IIl. 

*xDiemolding Corp., 125 Rasbach St., 
Canastota, N. Y. 

Dilley Mfg. Co., 1656 Ansel Rd., Cleve- 
land 6, Ohio 

Dillon, W. C. & Co., Inc., 14620 Kes- 
wick St., Van Nuys, Calif. 

Dillon-Beck Mfg. Co., 1227 Central Ave., 
Hillside, N. J. 

*Dilts Machine Works, Fulton, N. Y. 

Dimco-Gray Co., 207 E. 6th, Dayton 2, 
Ohio 

Dings Magnetic Separator Co., 4740 W. 
Electric Ave., fe sa: val 46, Wis. 

Disston, Henry & Sons, Inc., Unruh & 
Milnor Sts., Phila. 35, Pa. 

Divine Bros. Co., 200 Seward Ave., Utica 
ie | 2 

Dixon Corp., Bristol, R. I. 

Dixon, T. H. & Co., Ltd., Works Road 
Letchworth, England 

DoAll Co., The, 254 N. Laurel Ave., 
Des Plaines, Ill. 

Doggett, Stanley, Inc., 75 Varick St., 
New York 13, N. Y. 

Dolphin Paint & Varnish Co., Champlain 

& Locust Sts., Toledo 3, Ohio 

mewn & Co. ., Kalanderstr. 19-25, 
Krefeld 22A, Germany 

Dorrie Process Co., 60 Greenpoint Ave., 
B’klyn 22, N. Y. 

*Douglas Aircraft Co., Inc., 3000 Ocean 
Park Blvd., Santa Monic: a, Calif. 

Dover Molded Pats. Co., 1000 East Ave., 
Dover, Ohio 

*Dow Chemical Co., Midland, Mich. 

*Dow Corning Corp., Box 592, Midland, 
Mich. 

*Dowding & Doll Ltd., 346 Kensington 
High St., London, England 

*Drakenfeld, B. F. & Co., Inc., 45 Park 
Pl., New York 7 fe 

Dralle, Elizabeth M., 20 W. 8th St., New 
York 11, N. Y. 

*Dravo Corp., Neville Island, Pittsburgh 
25, Pa. 

Drew, E. F. & Co., 15 E. 26th St., New 
York 10, N. Y. 

Dreyfus, L. A. Co., P. O. Box 500, S. 
Plainfield, N. J. 

*xdu Pont de Nemours, E. I. & Co., Inc., 
Wilmington 98, Del. 

Dual Fabricators Corp., 808 Driggs Ave., 
B’klyn, 11, N. Y. 

*DuBois Plastic Products, Inc., 165 Flor- 
ida St., Buffalo 8, N. Y. 

Duke Plastics Corp., 406 Atlantic Ave., 
B’klyn, 17, N. Y. 

Dumont Corp., 607 Irwin St., 
fael, Calif. 

*Dunning & Boschert Press Co., Inc., 
329 W. Water St., Syracuse 2, N. Y. 

*Duofold Inc., Mohawk, N. Y. 

Dura Flex Co., 2043 Colorado Ave., Santa 
Monica, Calif. 
Dura Plastics, Inc., 
York 1, N. Y. 
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Dura-Lee Corp., 908 Broadway, Kansas 
City 5, Mo. 

Durable Formed Products, Inc., 6 Greene 
St., New York 13, N. Y. 

Durable Plastics Co., Inc., 814 6th Ave. 
S., Seattle 4, Wash. 

Duraglass Laminates, Inc., 341 Madison 
Ave., New York 17, N. Y. 

Duralastic Products Co., 2075 W. Lafa- 
yette, Detroit 16, Mich. 

Durant Mfg. Co., 1925 N. Buffam St., 
Milwaukee 1, Wis. 

Durby Labs., Inc., P.O. Box 55, West- 
wood, N. J. 

Durethene Corp., 1859 S. 55th Ave., Chi- 
cago 50, Ill. 

*Durez Plastics & Chemicals, Inc., 888 
Walck Rd., N. Tonawanda, N. Y. 

Dusal Tool & Mold Co., Inc., 37-01 Ver- 
non Blvd., Long Island 1, N. Y. 

Dusenbery, John Co., Inc., 271 Grove 
Ave., Verona, N. J. 

Dynakon Corp., 9603 Clinton Road, 
Cleveland 9, Ohio 


E 


E. & T. Plastic Novelties Co., 12 West 
End Ave., New York 13, N. Y. 

Eagle Plastic Corp., 24-02 Bridge Plaza 
South, Long Island City 1], N. Y. 

*Eagle Tool & Machine Co., Evans Ter- 
minal Rd., Hillside, N. J. 

*Eagle-Pitcher Co., Fabricon Products 
Div., 1721 W. Pleasant Ave., River 
Rouge 18, Mich. 

Eagle-Picher Lead Co., American Bldg., 
Cincinnati 1, Ohio 

East Coast Aeronautics, Inc., 10 Pelham 
Pkwy., Pelham Manor 65, N. Y. 

Eastern Moulded Products Co., The, 7 
Madison St., S. Norwalk, Conn. 

*Eastman Chemical Products, Inc., 
Kingsport, Tenn. 

*Eastman Kodak Co., Cellulose Prod- 
ag Div., 343 State St., Rochester 4, 

Eastman Machine Co., 779 Washington 
St., Buffalo 3, N. Y. 

Eby, Hugh H., Co., 4700 Stenton Ave., 
Phila. 44, Pa. 

Eclipse Fuel Engineering Co., 1140 
Buchanan St., Rockford, Ill. 

Eclipse Mfg. Co., Lake Zurich, III. 

Edgar Bros. Co., Plastic Kaolin Co., Me- 
tuchen, N. J. 

*Egan, Frank W. & Co., 115 Lincoln 
Blvd., Bound Brook, N. J. 

Eichler & Co., G.m.b.H. Brucherstrasse, 
Hattingen/Ruhr, Germany 

Eiler Equipment Co., 637 Sete Bldg., 
Minneapolis 15, Minn. 

Eimer & Amend Div., Fisher Scientific 
Co., 717 Forbes St., Pittsburgh 19, Pa. 

Einson-Freeman, Starr & Borden Ave., 
a Te eA 

Ekstrom, Carlson & Co., 1400 Railroad 
Ave., Rockford, Ill. 

El] Dorado Oil Works, P.O. Box 599, 
Oakland, Calif. 

Elastomer Chemical Corp., 212 Wright 
St., Newark 5, N. J. 

Elco Tool & Screw Corp., 1800 Broad- 
way, Rockford, II]. 

Eldon Mfg. Co., 1010 E. 62nd St., Los 
Angeles 24, Calif. 

*Electric Auto-Lite Co., Instrument & 
Gauge Div., 1201 Champlain St., To- 
ledo 1, Ohio 

*Electric Auto-Lite Co., Bay Mfg. Div., 
Morton St., Bay City, Mich. 

Electrical Testing Labs., Xe ., 2 East End 
Ave., New York 21, N. Y. 
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*Electro-Devices, Inc., Servospeed Div., 
4-6 Godwin Ave., Paterson 1, N. J. 

Electro-Dynamic Div., General Dynamics 
Corp., 445 Park Ave., New York, N. Y. 

Electro-Mechano Co., 961 E. Erie PL, 
Milwaukee 2, Wis. 

Electro-Steel Products Inc., 112-114 N. 
7th St., Phila., Pa. 

Electro-Tech Equipment Co., 308 Canal 
St., New York 13, N. Y. 

*Electro-Technical’ Products Div. . Sun 
Chemical Corp., 113 E. Centre St., 
Nutley 10, N. J. 

Electrochemical Industries, Inc., Jacques 
St. Worcester 3, Mass. 

Electroformex Labs., 863 Washington St., 
Canton, Mass. 

Electromold Corp., 140 Enterprise Ave., 
Trenton 9, N. J. 

Electronic Heatin Corp., 66 Needham 
St., Newton Highland 61, Mass. 

Electronic Mechanics, Inc., 101 Clifton 
Blvd., Clifton, N. J. 

Electronic Processes Corp., 1021 San An- 
tonio Rd., Los Altos, Calif. 

Electronic Wave Products Inc., 15 East 
22nd St., New York 10, N. Y. 

Elgin National Watch Co., Elgin, Ill. 

Elgood Materials a> 7 872-80 Ten 
Eyck St., Brooklyn 6 | A 

Elkloid Co., The, 756 eddy St., Provi- 
dence 3, R. 1. 

Ellen Products Co., 15 Maple Ave., Hav- 
erstraw, N. Y. 

Ellies, Dave, 395 E. Broad St., Columbus 
15, Ohio 

Elliot Plastics, Inc., 218 N. St. Clair St., 
Dayton 2, Ohio 

Elm Coated Fabrics Co., Inc., 48 W. 
25th St., New York 10, N. Y. 

*Elmes Engineering Div., American 
Steel Foundries, 1177 Tennessee Ave., 
Cincinnati 29, Ohio 

Elton, Ted, 84 Lawrence Drive, N. White 
Plains, N. ; 

Elyria Molding & Engineering Co., 317 
Prospect St., Elyria, Ohio 

*Emeloid Co., es The, 1239 Central 
Ave., Hillside 5, N 

Emerson & Cuming, inc., 869 Washing- 
ton St., Canton, Mass. 

Emerson Plastics Corp., 567 Third Ave., 
New York 16, N. Y. 

*Emery Industries, Inc., Carew Tower, 
Cincinnati 2, Ohio 

Emmett Machine & Mfg. Inc., 445 E. 
Turkeyfoot Lake Rd., Akron 19, Ohio 

Empire Brushes, Inc., 200 William St., 
Port Chester, N. Y. 

Emsig Mfg. Co., 225 W. 60th St., New 
York 23, N. Y. 

Emulsol Corp., The, 59 E. Madison St., 
Chicago 3, Ill. 

Enduro Tool & Engineering Co., 4134 
W. Chicago Ave., Chicago 51, IIl. 

Energized Materials Corp., 1400 W. 
Washington Blvd., Chicago 7, IIl. 

Engineered Plastics, Inc., 122-128 W. 
10th St., Baxter Springs, Kansas 

Engineered Plastics, Inc., Chase St., 
Gibsonville, N. C. 

Engineering Laboratories, Inc., Colfax 
Ave., Pompton Lakes, N. J 

Engineering Plastics Co., 45 E. Walnut 
St., Pasadena 1, Calif, 

Engis Equipment Co., 481 S. Dearborn 
St., Chicago 5, Ill. 

xEnjay Co., Inc., 15 W. 5lst St., New 
York 19, N. Y. 

*Entoleter Div., Safety Car Heating & 
Lighting Co., Inc., 1187 Dixwell Ave., 
Hamden 16, Conn. 

Erdco Engineering Corp., Westgate & 
Official Sts., Addison, ll 

Erickson, Walter Machine Co., 6012 
Wayzata Blvd., Minneapolis 16, Minn. 

*xErie Engine & Mfg. Co., 953 E. 12th 
St. Erie, Pa. 





*Erie Foundry Co., 1253 W. 12th st, 
E rag be. - Supply C - 
rie lron upply ~ astic Dj 
1059 Buffalo Rd., Erie, P ms 
xErie Resistor Corp. -» 644 W. 12th St, 
Erinoid Ltd. Lightpill Mills, 
rinoi t ightpi Stroud, 
Gloucestershire, England : 
=— A. C., 12 S. 20th St., Phila, 3, 


eat, John Enterprises, 201 S. Shore 
Dr., R#1 East Troy, Wis. 

Eronel Industries, 12607 Cerise Ave, 
Hawthorne, Calif. 

Esselen Research Div., United States 
Testing Co., 857 Boylston St., Boston 
16, Mass. 

*Esso Standard Oil Co., 15 W. 5ist St, 
New York 19, N. Y. 

Evans Research & Development Corp., 
250 E. 48rd St., New York 17, N. Y. 

Evans-Winter-Hebb, Inc., 818 W. Han- 
cock Ave., Detroit 1, Mich. 

Evans-Zeier Plastic Co., Route 1, Madi- 
son 4, Wis. 

Ever Ready Label Ss hate 857 Cortlandt 
St., Belleville 9, N 

Eveready Plastics, ‘151 Merritts Ave., 
N. E., Atlanta, Ga. 

Everest Machine & Tool Co., Inc., West- 


wood, N. J. 

Everett Pulp & Paper Co., Everett, Wash. 

Everlite, Inc., 2040-15th Ave. W., Seattle 
99, Wash. 

Ex-Cell-O Corp., 1200 Oakman Blvd., 
Detroit 32, Mich. 

Exact Weight Scale Co., The, 919 W. 5th 
Ave., Columbus 8, Ohio 

Excel Tool & Die Co., Inc., 628 South 
Ave., Garw - 

*Extruded Plastics, Inc., New Canaan 
Ave., Norwalk, Conn. 

Extruders, Inc., 3232 W. El Segundo 
Blvd., Hawthorne, Calif. 

Extrudofilm Corp., 72 Greene St., New 
York 12, N. Y. 

Extrusion, Inc., Larkin St., Springdale, 
Conn. 


F 


F & F Mold & Die Works, Inc., 103 
Sachs St., Dayton 3, Ohio 

Fabbrica Prodotti Termoplastici Carlo 
Pasquetti, Sanvito Silvestro 103, Va- 
rese-Masnago, Italy 

Fabra-Seal Corp., 1170 Broadway, New 
York 1, N. Y. ‘ 

Fabri-Form Co., The, 258 W. Main St., 
Byesville, Ohio 

Fabri-Kal Corp., 242 E. Kalamazoo Ave., 
Kalamazoo, Mich. 

*Fabrico Mfg. Corp., 1714 W. Division 
St., Chicago 22, Ill. 

*Fabricon Products Div., Eagle-Pitcher 
Co., 1721 W. Pleasant Ave., River 
Rouge 18, Mich. 

Fafnir Bearing Co., The, Booth St., New 
Britain, Conn. 

Fairchild Guided Missiles Div., Fairchild 
Engine & Airplane Corp., Straight P: ith, 
Wyandanch, N. Y. 

Fairfield Plastic Inc., Kenwood Ave. 
Fairfield, Conn. ; 
Fairfield, Robert E., 327 Canton >t, 
Stoughton, Mass. » 
Falcon Equipment Co., 13th St., \e¥ 
Brighton, Pa. : 
Falge En sre! Corp., 4733 Elm St. 
Petheets 14, Md. ; 
a 3 & Co., P. O. Box 1075, Pitts)urgh 

Pa. 

Falk "Glass & Plastic Co., Inc., 48-1) As- 

toria Blvd., L. I. C. 3, N. Y. 
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Falk ng Products, Cargill, Inc., 
Vege vle Oil Div., P. O. Box 1075, 
Pitts Bs 80, Pa. 

Falls as & Machine Co., Cuya- 
og Ils 

m i achine Co., 3100 Sheridan Rd., 

enosh 

Farky ' a Mfg. Co., 7th & 
Wh , Dubuque, Iowa 

Farquha: = B. Div., Oliver Corp., The, 
142 \. Duke St., York, Pa. 

*F arre! Birmingham Co., Inc., Ansonia, 
Con 

Farring i Texol Corp., 2000 Main St., 
Wal; Mass. 

Fawn Plaatios Co., Inc., 2902 Hamilton 
Ave., Baltimore 14, Md. 

Federal Adhesives Corp., 210 Wythe 
Ave., B *klyn ll, 

Federal Chemicals Corp., 210 Wythe 
Ave., B’klyn 11, N. Y. 

Federal Latex Corp., 210 Wythe Ave., 
Bklyn ll, N. x. 

Federal Leather Co., The, 681 Main St., 
Belleville 9, N. J. 

Federal Mold & Engineering Corp., 32 
Water St., Clinton, Mass. 

*Federal Tool Corp., 3600 W. Pratt 
Blvd., Chicago 45, IIL. 

Federico, Joseph B., 789 W. Ferry, Buf- 
falo 22, N. Y. 

*Fellows Gear amt vs Co., The, 78 
River St., ees 

+Felsenthal, G . & Sons, Mal 8500 Ked- 
zie Ave., Chicago 18, Ill. 

Fenwal Inc., Pleasant St., Ashland, Mass. 

Ferriot Bros., Inc., 2685 Mogadore Rd., 
Akron 5, Ohio 

*Ferro Chemical Corp., P. O. Box 349, 
Bedford, Ohio 

a ae 4150 E. 56th St., Cleveland 
5, Ohio 

*Ferro Corp., Fiber Glass Div., 200 
Woodycrest Ave., Nashville, Tenn. 

*Ferro Enamel Corp., 4150 E. 56th St., 
Cleveland 5, Ohio 

Ferro-co Corp., Schori Process Div., 8-11 
43rd Rd., Long Island City 1, N. Y. 

*Fiber Glass Div., Libbey-Owens-Ford 
Glass Co., Nicholas Bldg., Toledo, Ohio 

*Fiber Glass Div., Pittsburgh Plate Glass 
Co., One Gateway Center, Pittsburgh 
22, Pa. 

Fiber Glass Plastic Inc., 4725 E. 10th 
Ave., Hialeah, Fla. 

Fiber Glass Plastics Corp., 52 Davenport, 
Stamford, Conn. 

*Fiber Specialty Mfg. Co. Div., National 
Vulcanized Fiber Co., 1718 Girard 
Trust Bldg., Phila. 2, Pa. 

Fibercast Corp., The, 100 S. Lincoln, 
Sand Springs, Okla. 

Fiberesin Plastics Co., 756 E. Wisconsin 
Ave., Oconomowoc, Wis. 

Fiberfil Corp., Warsaw, Ind. 

*Fiberite Corp., 516 W. Fourth St., 
Winona, Minn. 

Fiberoid Doll Products Corp., 605 E. 
132nd St., New York 54, N. Y. 

Fibre Drum Div., Continental Can Co. m 
995 S. Glenn St., Van Wert, Ohio 

Fibremold, Ine., 125 Riverside Ave., 
Med ford, Mass. 

Filmwood ‘Corp., Merchantville 8, N. J. 

7 Color & Chemical Corp., 202 E. 44th 

New York 17, N. Y. 

Filtrn Co., Inc., Flushing 55, N. Y. 

*Finish Engineering Co., Inc., 1115 
Cherry St., Erie, Pa. 

*Fiore, William M., Inc., 1385 Liberty 
St., New York 6, N. i * 

= stone Industrial Products, Akron, 


Fines tone Plastics Co., P. O. Box 690, 
Pottstown, Pa, 

*Fir tone Tire & Rubber Co., Loxite 
7 aes Div., Xylos Rubber Co., Akron 1, 


* licates Advertiser. 


First peoshineny Corp., 209-289 10th St., 
B’klyn 15, N. Y. 

Fischer, Andrew J., Assoc., 4554 Broad- 
way, Chicago 40, Ill. 

Fischer & Porter Co., 30 Warminster Rd., 
Hatboro, Pa. 

Fishman Plastics Co., Inc., 442 W. Gar- 
field Blvd., Chicago 9, Tl. 

Fitchburg Paper Co., Decotone Products 
Div., 193 Kimball St., Fitchburg, Mass. 

Fjellman American, Inc., 105 Republic 
Ave., or P. O. Box 1205, Joliet, Ill. 

Flambeau Plastics Corp., 501 Seventh St., 
Baraboo, Wis. 

Flek Corp., 2250 E. 37th St., Los Angeles 
58, Calif. 

Flexaust e" = 100 Park Ave., New 
York 17, N 

Flexcraft industries, 1943 Webster Ave., 
New York 57, N. Y. 

Flexfirm Products, 2300 N. Chico Ave., 
El Monte, Calif. 

Flexible Products Co., 312 Dobbs St., 
Marietta, Ga. 

Flexifoam Embossing Corp., 427 E. 146th 
St., New York 55, N. Y. 

Flexifoam Products Mfg. Co. Inc., 
545 Fifth Ave., New York 17, N. Y. 
Flexrock Co., 3609 Filburt St... ’Philadel- 

phia, Pa. 

*Flightex oe Inc., 93 Worth St., 
New York 13, N. Y. 

Flintkote Co., The, 80 Rockefeller Plaza, 
New York 20, N. Y. 

Florian, Gordon, 97 Argonne St., Bridge- 
port 4, Conn. 

Foam King, Inc., 405 Bacon St., Bronx 
59, N. Y. 

*Foam Products Co., Marblehead, Mass. 

Food Machinery & Chemical Corp., Becco 
Chemical Corp., Station B, Buffalo 7, 

Food Machinery & Chemical Corp., Buf- 
falo Electro-Chemical Co., Inc., Div., 
Station B, Buffalo 7, N. Y. 

Food Machinery & Chemical Corp., 
Westvaco Chemical Div., 405 Lexing- 
ton Ave., New York 17, N. Y. 

Food Machinery & Chemical Corp., 
Westvaco Chlor-Alkali Div., 161 E. 
42nd St., New York 17, N. Y. 

Food Machinery & Chemical Corp., 
Westvaco Mineral Products Div., 161 
E. 42nd St., New York 17, N. Y. 

Forbes Products Corp., 625 S. Goodman, 
Rochester 20, N. Y. 

Foredom Electric Co., 27 Park Pl., New 
York 7, N. Y. 

Forest Fiber Products Co., Box 68, For- 
est Grove, Ore. 

Formica Co., The, 4614 Spring Grove 
Ave., Cincinnati 32, Ohio 

Formold Plastics, Inc., Box 103, Blue Is- 
land, Iil. 

*Formvac Corp., Div. of Welding Engi- 
ame, at 601 W. 26th St., New York 

Fortney Mfg. Co., Inc., 247 New Jersey 
Railroad Ave., Newark 5, N. J. 

Foster & Allen, Inc., 628 South Ave., 
Garwood, N. J. 

*Foster Grant Co., Inc., Petrochemical 
Div., 289 Main, N., Leominster, Mass. 

Foster-Whitney, Inc., 1175 E. 156th St., 
New York 59, N. Y. 

Fostoria Pressed Steel Corp., N. Main 
St. Fostoria, Ohio 

Foxboro Co., The, Neponset St., Foxboro, 
Mass. 

France, Campbell & Darling, Inc., Kenil- 
worth, N. J. 

Francis Industries, 105 S. 33rd St., New- 
ark, Ohio 

Frank, J. P. _- Inc., 11 E. 26th St., 
New York 67, ae 

Frank Paper Be Corp., 2941 E. 
Warren St., Detroit 7, Mich. 

Franklin Fibre-Lamitex Corp., 411 E. 
Front St., Wilmington 99, Del. 


Franklin Jeffrey Corp., 2004 McDonald 
Ave., B’klyn 238, N. Y. 
*Franklin D Mineral Pats. Co., Inc., Frank- 


Franklin Plastics Inc., Div., Robinson In- 
dustries, 315 Grant &. F ranklin, Pa. 
*French Oil Mill Machinery Co., 1085 
Greene St., Piqua, Ohio 

Fried Novelties, 5215 New Utrecht Ave., 
B’klyn 19, N. Y. 

Fritzsche Bros. Inc., 76 Ninth Ave., New 
York 11, N. ¥. 

Froehling | & Robertson, Inc., 814 W. 
Cary, Richmond 6, Va. 

Fry Plastics Co., 7826 S. Vermont, Los 
Angeles 44, Calif, 

Fuchs, Ernest Co., 76-32 Park Lane 
South, Woodhaven 21, N. Y. 

Fukal, A. F., 3754 Tangley Rd., Houston 
5, Texas 

Fuller, H. B. Co., 181 W. Kellogg Blvd., 
St. Paul 2, Minn. 

Fullerton Mfg. Co., 343 E. Santa Fe, 
Fullerton, Calif. 

Furane Plastics Inc., 4516 Brazil St., Los 
Angeles 39, Calif. 


G 


G. & T. Mfg. Co., Inc., 326 South St., 
New Britain, Conn. 

Gabriel Mfg. Co., Maple & Fairmount 
Ave., Haverstraw, N. Y. 

Gair, Robert Co., he .. 155 E. 44th St., 
New York 17, N. Y. 

Galbas, Ferd. F., 52 W. 27th St., New 
York 1, N. Y. 

*Gane Bros. & Lane, Inc., 1835 W. Lake 
St., Chicago 7, IIl. 

*Garfield Mfg. Co., 10 Midland Ave., 
Garfield, N. J. 

Garlock Packing Co., Palmyra, N. Y. 

Garrison Co., The, 1 Columbus Ave., 
Kenilworth, N. J. 

Garwood Plastics, Inc., 141 South Ave., 
Garwood, N. J. 

Gary Enterprises, Inc., 249-49th St., 

B'klyn 20, N. Y. 

Gay-Lee Con 71 W. 14 Mile Rd., Claw- 
son, Mich. 

Gaylord Container Corp., 111 North 4th 
St., St. Louis 2, Mo. 

Gaylord Plastics, 2121 S. 
Blvd., Los Angeles 25, Calif. 

*Geauga Industries Co. Inc., S. Main St., 
Middlefield, Ohio 

*Geissel Mfg. Co., Inc., 109, Long Ave., 
Hillside 5, N. J. 

Gem City Trading, P. O. Box 941, Day- 
ton, Ohio 

Gem Plastics Co., 6014 Washington 
Blvd., Culver City, Calif. 

Gemloid Corp., 78-01 Queens Blvd., 
Elmhurst 73, N. Y. 

*General American Transportation Corp., 
135 S. LaSalle St., Chicago 90, III. 
*General American Transportation Corp., 
Parker-Kalon Div., 200 Varick St., New 

York 14, N. Y. 

*General Aniline & Film Corp., Com- 
mercial Development ce 435 Hud- 
son St., New York 14, Y. 

General Color Co., 24 Ave. <" Newark 5, 
| ae 8 

*General Die Mold Co., 548 N. Sacra- 
mento Blvd., Chicago 12, IIl. 

*General Dyestuff Co., Div., General 
Aniline & Film Corp., 435 Hudson St., 
New York, N. Y. 

*General Dyestuff Corp., Antara Chemi- 
cals Div., 435 Hudson St., New York 
if By: %. 

General Dynamics Corp., Electro ~<% 
namics Div., 445 Park Ave., New York, 
N. Y. 
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*General ne ag Co., Apparatus Dept., 
Schenectady, N. Y. 

*General Electric Co., Chemical & 
Metallurgical Div., 1 Plastics Ave., 
Pittsfield, Mass. 

*General Electric Co., ~~ Dept., 
Plastics Ave., Pittsfield, Mass. 

General Fibre Co., 1723 Locust St., St. 
Louis 3, Mo. 

General Fibre Co., Inc., South St., Wal- 
pole, Mass. 

*General Industries Co., The, Taylor & 
Olive Sts., Elyria, Ohio 

General Latex & Chemical Corp., 666 
Main St., Cambridge 39, Mass. 

General Machine & Tool Works, Inc., 
40261-13 Mile Rd., Walled Lake, Mich. 

General Machine Co. of N. J., 398 Mar- 
ket St., Newark 5, N. J. 

General Mills, Inc., Chemical Div., Kan- 
kakee, IIl. 

General Mills Research Labs., 2010 E. 
Hennepin Ave., Minneapolis 13, Minn. 

General Mold Casting Corp., 68 Marshall 
St., Newark 2, N. J. 

General Molded Products Inc., 1365 Lee 
St., Des Plaines, Ill. 

General Molds & Plastics Corp., 1435-37 
Western Ave., Pittsburgh 33, Pa. 

*General Plastics Corp., 1400 N. Wash- 
ington, Marion, Ind. 

General Plastics Corp., 2260 Centinela 
Ave., Los Angeles 64, Calif. 

General Plastics Corp., 165 Third Ave., 
Paterson 4, N. J. 

General Plastics Mfg. Co., 3423 S. Union 
Ave., Tacoma 9, Wash. 

General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. 

General Roll Leaf Mfg. Co., 85-03 57th 
Ave., Elmhurst 73, N. Y. 

*General Tire & Rubber Co., The, Chem- 
ical Div., 1708 Englewood Ave., Akron 
9, Ohio 

*General Tire & Rubber Co., Bolta Pdts. 
Div., Lawrence, Mass. 

*General Tire & Rubber Co., Plastics 
Div., 1708 Englewood Ave., Akron 9, 
Ohio 

*General Tire & Rubber Co., The, Indus- 
9 Products Div., Garfield, Wabash, 


*General Tire & Rubber Co., Texti- 
leather Corp., Div., 607 Madison Ave., 
Toledo 3, Ohio 

Genesee Laboratory, Inc., 16 Garden St., 
Auburn, N. Y. 

Geneve Mfg. Corp., 288 Third St., Tren- 
ton, N. J. 

George, P. D. Co., 5200 N. 2nd St., St 
Louis 7, Mo. 

Georgia Kaolin Co., 433 N. Broad St., 
Elizabeth, N. J. 

Ger-Ell Mfg. Co., 2446 Indiana Ave., 
Chicago 16, Ill. 

Gerber Plastic Co., 723 Spruce, St. Louis 
2, Mo. 

*Gerin Mfg. om Inc., 683 N. Fifth St., 
Newark 7, 

*Gering aR a Inc., N. 7th St., & 
Monroe Ave., Kenilworth, N. J. 

Gerotor May Corp., 1501 Maryland Ave., 
Baltimore, Md. 

Gershen-Newark, 94 Clinton Ave., New- 
asx 5, N.. J. 

G@eeaee . Sih 1100 Adams Ave., 
Phila. 24, 

Gibbs Mig’ 7 725 Channing Way, Berke- 
ley, 10, Calif. 

Gibson Associates, Inc., Summit Ave., 
Berkeley Heights, N. J. 

Giddings & Lewis Machine Tool Co., 142 
Doty St., Fond du Lac, Wis. 

Gilbert Plastics, Inc., 1415 Chestnut Ave., 
Hillside, N. J. 

Gill, M. C. Corp., 1422 Potrero, El 
Monte, Calif. 
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*Gilman Bros. Co., The, Gilman, Conn. 

Gilman, Marty Inc., Gilman, Conn. 

Girdler Co., The, Div., National Cylinder 
Gas Co., "Thermex Div., 224 E. Broad- 
way, Louisville, Ky. 

Gits Molding Corp., 4600 W. Huron St., 
Chicago 44, IIl. 

Gladwin Plastics, Inc., 275 Houston St., 
N. E., Atlanta, Ga. 

Glaskyd, 1 _ he 125 W. 3rd St., Perrys- 
burg, O 

Glass Fibers, Inc., 1810 Madison Ave., 
Toledo 2, Ohio 

Glass, Harry H., & Bro., 10 Van Cort- 
landt Ave., East, New York 68, N. Y. 

*Glass Laboratories, Inc., 863-65th St., 
B’klyn 20, N. Y. 

*Glass Yarns & Deeside Fabrics, 121 
Kingsway, London, W.C. 2, England 

Glassoloid Corp. of America, 130 Summer 
St., Paterson, N. J. 

Glastic Corp., The, 1823 E. 40th St., 
Cleveland 3, Ohio 

Glastrusion Inc., 1335 Santiago Ave., 
Santa Ana, Calif. 

Gleich, Emanuel D., 145 Spring St., New 
York 12, N. Y. 

as ip tad Equipment Corp., Bay Shore, 

z 


*Glenn Electric "e" ae .» 254 Canal 
St., New York 13, 

Glidden Coating Co., ye Ave., 
Pitman, N. J. 

*Glidden Co., The, 11001 Madison Ave., 
Cleveland 3, Ohio 

Globe Imperial Corp., 2025 Kishwaukee 
St., Rockford, Ill. 

Globe Molded Plastics Co., N. 6th & 
Washington Ave., Byesville, Ohio 

Glyco Products Co., Inc., Empire State 
Bldg., New York, N. Y 

Goldman, Neal Associates, Inc., 8 E. 
48th St., New York 17, N. Y. 

*Gomar Mfg. Co., Inc., 79 Paris St., 
Newark, N. 

Goodall- Sanford, Inc., Off Ash St., Read- 
ing, Mass. 

Goodman, L. A. Mfg. Co., 131-145 W. 
63rd St., Chicago 21, Ill. 

*Goodrich, B. F. Co., Adhesives Div., 
60 Cherry St., Akron 8, Ohio 

*Goodrich, B. F. Co., Plastics Div., 
Westview, Marietta, Ohio 

*Goodrich, B. F. Chemical Co., 324 Rose 
Bldg., Cleveland 15, Ohio 

*Goodyear Aircraft Corp. ., 1210 Massillon 
Rd., Akron 15, Ohio 

*Goodyear Tire & Rubber Co., Inc., The, 
1144 E. Market St., Akron 16, Ohio 

*Goodyear Tire & Rubber Co., Inc., 
Chemical Div.. 1144 E. Market St., 
Akron 16, Ohio 

Gordon Chemical Co., A & Lombard 
Sts., Wilmington 99, Del. 

Gordon-Lacey Chemical Products Co., 
Inc., 57-02 48th St., Maspeth 78, N. Y. 

Gore, Fred M., 2902 Routh, Dallas, Texas 

Goren, H. L. Co., 2857 N. Halsted St., 
Chicago 14, IIl. 

*Gorton, George, Machine Co., 1100 W. 
13th St., Racine, Wis. 

Gotham Plastics Corp., 220 E. 134th St., 
Bronx 51, N. Y. 

Gougler, C. L. Machine Co., 705-69 Lake 
St., Kent, Ohio 

Grace Chemical Co., 3 Hanover Sq., New 
York 5, N. Y. 

Grace, W. R. & Co., Div., Dewey & Almy 
Chemical Co., 62 Whittemore Ave., 
Cambridge 40, Mass. 

Graf, John C. Co., 1609 Willington, 
Phila. 21, Pa. 

Grant Chemical Co., 319 Olive St., Santa 
Barbara, Calif. 

Grant Plastics, Inc., 308 School St., 
Townsend, Mass. 

Grant & Roth Plastics, Inc., 2311 N. W. 
Johnson, Portland 10, Ore. 





Graphic Decorators, Inc., 372 Johnstop 
Ave., Jersey City 4, N. J. 

Graton & Knight Co., 356 Franklin st, 
Worcester 4, Mass 

Grauert, R. W. Inc., ‘100 Gold St., N.Y. 


38, N. Y. 
Gravere, Cyitnder Corp., 1422 Grand St., 
—_ Henry H., 814 6th Ave., So., Seattle 


Great American Industries, Inc., Ruba: 
Div., Bedford, Va. ia 

Great American a Co., 55 North 

ons Le oeng Mass. 
reat es Plastic Co., 851 Sycamo 
St,, Buffalo 12, N. Y. — 

Greeff, R . & Co., Inc., 10 Rockefeller 
(nada New York "20, N. y 4 

Green Instrument Co., 377 Putnam Ave., 
Cambridge 39, Mass. 

Greene Plastics Co a 511, Tower 
Hill Rd., Wakefield. 

Greene, Ray & Co., .c ha. & South 
St., Toledo 9, Ohio 

Greenerd Arbor Press Co., 41 Crown St., 
Nashua, N. H. 

Gregstrom Corp., 14 Davis St., Can- 
bridge 39, Mass. 

Greif Bros. ‘Cooperage Co The, 6 
E. Hoffman Ave., Lind vm oto ® 

Gries Reproducer Corp. ws SO need XY 
New Rochelle, N. 

Grieve-Hendry Co., ie 1427 W. Car- 
roll Ave., Chicago Fe Til. 

Griffin, Campbell, Hayes, Walsh, 50 E. 
21st St., New York 10, N. Y. 

Griffin Chemical Co., 1000 16th St., San 
Francisco 7, Calif. 

Grigoleit Co., The, 740 E. North St. 
Decatur, Ill. 

Groben Supply Co., 1139 S. Wabash, 
Chicago 5, Il. 

Grover, Frederic S. Associates, 154 East 
Ave., Rochester 4, N. Y. 

Gruen, Robert Associates, 509 Madison 
Ave., New York 22, N. Y. 

Gulf Oil Corp., Gulf Bldg., P. O. Box 
1166, Pittsburgh, Pa. 

Gull Products, Inc., Deep River, Conn. 
Gulliksen, W. M. Mfg. Co., 37 Walnut 
St., Newton Lower Falls 62, Mass. 
Gurley, W. & L. E., 514 Fulton St., Troy, 


- 
Gusmer, A., Inc., Stalpic Div., Wood- 
bridge, N. J 


H 


H. G. H. Products Co., Inc., 100 Roberts 
St., Shelton, Conn. 

H&O Engineering, Inc., 3747 N. Booth 
St., Milwaukee 12, Wis. 

*H & R Industries, 344 E. Walnut, Naza- 
reth, Pa. 

Haas Corp., Mendon, Mich. 

Haas Laminator Corp., 108 E. 3lst St., 
New York 16, N. Y. 

Hafleigh & Co., Main St., Buchanan, Va. 

Haines Export & Import Corp., 39 W. 
32nd St., New York 1, N. Y. 

Hake Mfg. Co., Inc., 1215 Midvale Ave. 
Roanoke, Va. 

*Hale & Kullgren, Inc., 613 E. Tallmadge 
Ave., Akron 9, Ohio 

Hale & Kullgren, Inc., Aetna-Standard 
Engineering Co. Div., 613 E. Tall- 
madge Ave., Akron, Ohio F 

Halkey-Roberts Corp., 37 Spring Va'ey 
Ave., Paramus, N. J. 

Hall, Frances Cushing, Alfred University, 
Alfr ed, N. Y. 

Haller Plastics Corp., 35-21 20 ‘ve. 
L. 1. C. 5, N. Y. ' 

Halogen Insulator & Seal Corp., | !21 
Franklin Ave., Franklin Park, I! 

Halsey, Inc., 40 Poplar St., Scrant» 9, 
Pa. 


n-ne ~~ ~~~ a - -. - . .... . . | 
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. Tool Co., The, 917 Hanover 

milton, Ohio 

vo nd Machinery Builders, Ince., 

16. Douglas Ave., Kalamazoo, Mich. 

Hank sign & Display Co., 247 Columbia 
St.. Adams, Mass. 

Hann Engineering ote, 1765 N. Els- 
tol , Chicago 22, Ill. 

Hannilin Corp. en S. Kilbourn Ave., 
Chicago 

Hanson-Van Winkle-Munning, Church 
St Matawan, N. J. 

Hanson-Whitney Co., 175 Setiidienes 
St.. Hartford 2, Conn. 

Hapman-Dutton Co., 630 Gibson St., 
Kalamazoo, Mich. 

Har-Conn Chrome Co., 603 New Park 
Ave., West Hartford 10, Conn. 

Har-E-Dan Engravers, 3089 Fulton St., 
Bklyn 8, N. Y. 

Harbud Associates, 3075 Fulton St., 
B’klyn 8, N. Y. 

*Harchem Div., Wallace & Tiernan, Inc., 
25 Main St., "Belleville 9, N. J. 

Harco Industries, Inc., 20 Curtice St., 
Rochester 5, N. Y. 

Hardy Plastics & Chemical Corp., 1 
Junius St., B’klyn 7, N. Y. 

Harkin Affiliates Inc., 331 Madison Ave., 
New York 17, N. Y. 

Harmon, Ira Co., a 331 Madison Ave., 
New York 17, N. 
Harrington & King * i ren Co., The, 
5655 Fillmore St., Chicago 44, IIl. 
Harrison & Co., Inc., 487 Groveland St., 
Haverhill, Mass. 

*Harshaw Chemical Co., The, 1945 E. 
97th St., Cleveland 6, Ohio 

Harte & Co., Inc., 16 E. 34th St., New 
York 16, N. Y. 

Hartford Steel Ball Co., The, Drawer Q, 
Station A, Hartford 6, Conn. 

*Hartig Engine & Machine Co., 448 Hill- 
side Ave., Hillside, N. J. 

Hartland Plastics, Inc., 112 W. Capitol 
Dr., Hartland, Wis. 

Hartshorn, Stewart Co., 8 E. Utica St., 
Oswego, N. Y. 

Harvey, Guy P. & Son Corp., 40 Spruce 
St., Leominster, Mass. 

*Harwick Standard Chemical Co., 60 S. 
Seiberling St., Akron 5, Ohio 

Harwid Co., 229 Binney St., Cambridge 
42, Mass. 

Hasco Plastics, Inc., 517 S. Townsend 
St., Syracuse 3, N. Y. 

Haskelite Mfg. Corp., 701 Ann St., N. 
W., Grand Rapids 2, Mich. 

Haskins, R. G. Co., 2651 W. Harrison 
St., Chicago 12, IIl. 

Hassall, John Inc., P. O. Box 2243, West- 
bury, N. Y. 

Hastings & Co., Inc., 2314 Market St., 
Phila. 3, Pa. 

Hatco Chemical Co. ie xing. George Rd., 
P. O. Box 309, Fords, N. J. 

Hauser Products Inc., hon N. Kolmar 
Ave., Chicago 41, 

Haves Corp., Technical Dept., Newark, 

Hawkridge Bros. Co., 303 Congress St., 
boston 10, Mass. 

*Hawley Products Co., 333 North 6th 
St., St. Charles, IIl. 

*Hayden Mica Co., Main St., Wilming- 
ton, Mass. 

Haynes, C. W. Laboratories, Inc., 59 
Chandler St., Springfield 4, Mass. 

Heath Die Co., 382 Lafayette St., New 
York 3, N. Y. 

Hedwin Corp., 1600 Roland Heights 
Baltimore 11, Md. 

He Process Equipment Corp., 12901 

mwood Ave., Cleveland 11, Ohio 
Heinrich, H. H. Co., 111 Eighth Ave., 


w York 11, N. Y. 
He!\-Coil Corp., Shelter Rock Lane, Dan- 
y, Conn. 
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Helmuth = & Die Co., 5 Sherman St., 
Linden, N. d: 

*Hendrick Mfg. Corp., 11 Selman St., 
Marblehead, Mass. 

om ae fs B. Inc., 521 5th Ave., New 
York 17, ¥ 

Herbert Products Inc., 74-30 Jamaica 
Ave., Woodhaven 21, N. Y. 
Herblin Corp., 37 Orchard Beach Blvd., 
Port Washington, Long Island, N. Y. 
Hercules Powder Co., Inc., 9th & Mar- 
ket Sts., Wilmington 99, Del. 

Heresite & Chemical Co. ., 822 S. 14th 
St., Manitowoc, Wis. 

*Hermes Engravers Inc., 13-19 Univer- 
sity Pl., New York 3, N. Y. 

Hernand Mfg. Co., Inc., 923 Old Nepper- 
han Ave., Yonkers, N. Y 

Hero Mfg. Co., Inc., OEE a 
Middleboro, Mass. 

Hess Goldsmith & Co., Inc., 1400 Broad- 
way, New York 18, mS. 

Hewitt, C. B. & Bros., Inc., 23-25 Greene 
St., New York 13, N. Y. 

*Hexcel Products Co., 955-61st St., Oak- 
land 8, Calif. 

*Heyden Chemical Corp., 342 Madison 
Ave., New York 17, N. Y. 

Hibbert, R. F. Co., New Canaan, Conn. 

Hibbert-Patton Inc., 15 Meadow St., S. 
Norwalk, Conn. 

High Vacuum Equipment Corp., 349 
Lincoln St., Hingham, Mass. 

*Hinde & Dauch Paper Co., 407 Decatur 
St., Sandusky, Ohio 

Hisey-Wolf Machine Co., The, Madison 
& Edwards Rd., Cincinnati 8, Ohio 

*Hobbs Mfg. Co., 26 Salisbury St., Wor- 
cester 5, Mass. 

Hoffman Industries, Inc., 345 E. Main 
St., Spring Arbor, Mich. 

Holes, Floyd A. Co., The, 100 Northfield 
Rd., Bedford, Ohio 

Holiday Plastics Inc., 410 E. 27th Ter- 
race, Kansas City, Mo. 

*Holland, M. Co., 225 N. Racine Ave., 
Chicago 7, Ill. 

*Hollander, Allen Co., Inc., 385 Gerard 
Ave., Bronx, N. Y. 

Hollywood-Plastic-Arts, 515 E. 9th St., 
Los Angeles 15, Calif. 

Holman Mfg. Co., Inc., Lower John St., 
Hoosick Falls, N. Y. 

Holstein, Lee Injection Molding Inc., 53 
Orchard St., Clifton, N. J. 

Homalite Corp., The, 11-13 Brookside 
Dr., Wilmington, Del. 

*Hommel, O. Co., The, 209 Fourth Ave., 
Pittsburgh 22, Pa. 

Honan-Crane Corp., Sub. Houdaille- 
Hershey Corp., Lebanon, Ind. 

*Honeycomb Co. of America, Inc., 3 
Burroughs St., Bridgeport 8, Conn. 

*Honeycomb Structures Co., Inc., 5510 
W. 102nd St., Los Angeles 45, Calif. 

*Honolulu Oil Corp., Industrial Re- 
search Labs. Div., 961 E. Slauson Ave., 
Los Angeles 11, Calif. 
*Hooker Electrochemical Co., 25 Forty- 
seventh St., Niagara Falls, N. Y. 
*Hoosier Cardinal Corp., Cardinal Div., 
601 W. Ejichel Ave., Evansville 7, Ind. 

oe ree 460 W. 34th St., New 
Yor 

Houghton, * *. & Co., 303 W. Lehigh 
Ave., Phila. 33, Pa. 

Houghton Laboratories, Inc., 322 Bush 
St., Olean, N. Y. 

House Of Plastics, 8648 Linwood, De- 
troit 6, Mich. 

Howards & Sons Ltd., P. O. Box 992, 
Cornwall, Ontario, Canada 

Howell, James A., 404 Benefit St., Provi- 
dence 3, R. I. 

Hoyland Steel Co., Inc., 405 Lexington 
Ave., New York 17, N. Y. 

Hubbard Reinforced Plastic Corp., 4533 
W. Harrison, Chicago 24, IIl. 


Huber, J. M. sa ., 100 Park Ave., New 
York 17, N. 

Hughes Develo eo 1440 County Rd., 
Belmont, Calif. 

Hughes Glue Co., 3500 St. Aubin, De- 
troit 7, Mich. 

Hughes Tool & Mfg., 279 Ninth St., Ben- 
ton Harbor, Mich. 

*Hull-Standard Corp., Abington, Pa. 

Hungerford Plastics Corp., 114 Beach 
St., Rockaway, N. J. 

Hunton Plastics Co., 178 S. Van Brunt 
St., Englewood, N. J. 

*Hurlbut Paper Co., South Lee, Mass. 

Huron Valley Plastics, 1035 S. Main, 
Ann Arbor, Mich. 

Huxtable, L. on 46 E. 76th St., New 
York 21, ) 

Hy-Pro Tool Co. ., Mt. Pleasant St., New 
Bedford, Mass. 

Hy-Sil Mfg. Co., Revere 51, Mass. 

Hyada Park Engineering, Tacoma, Wash. 

*xHyde, A. L. Co., Main St., Grenloch, 
N 


G4 
*Hydraulic Press Mfg. Co., The, Marion 
Rd., Mt. Gilead, Ohio 
Hydraulic Sal-Press Inc., 386-90 Warren 
St., B’klyn 1, N. Y. 
Hydrawlik Co., 131 E. Ist. Ave., Roselle, 


N. J. 

Hydro Molding Co., 100 Sharron Ave., 
Plattsburg, N. Y. 

Hydro-Chemie Ltd., Dreikoenigstrasse, 
P. O. Box 22, Zurich, Switz. 

Hydropack, 5717 S. Hoover St., Los An- 
geles 37, Calif. 

Hynes Electric Heating Div., Turbine 
Equipment Corp., 63 Vesey St., New 
York, N. Y. 


I 


Ideal Gold Stamping Co., 990-6th Ave., 
New York N. Y 

Ideal Industries, Inc., Sycamore, Ill. 

*Ideal Plastics Corp., 184-10 Jamaica 
Ave., Hollis 7, N. Y. 

Ideal Tool & Plastic Mfg. Co., 724 Sec- 
ond Ave., San Diego 1, Calif. 

Identification Service a 144 W. 46th 
St., New York 36, N. 

Illinois Tool Works, ° Div., 
9501 N. Keeler Ave., Chicago 39, Ill. 

Imco Container Corp., 75th & Cleveland 
Sts., Kansas City, Mo. 

*Imperial Chemical Industries Ltd., 
Plastics Div., Black Fan Rd., Welwyn 

Garden City, Hertfordshire, Engl: and 

Imperial Industries, Inc., 4436 Walker 
Ave., Wayne, Mich. 

Imperial Molded Products Corp., 2925 
W. Harrison St., Chicago 12 Til. 

Imperial Paper & Color Corp., Pigment 
Color Div., Glens Falls, N. Y. 

Improved Paper Machinery Corp., Plas- 
tic Molding Machinery Div., 150 
Burke St., Nashua, N. H. 

xImproved Machinery Inc., 150 Burke 
St., Nashua, N. H. 

Independent Die & Supply Co., 2687 La- 
Salle St., St. Louis 4, Mo. 

Index Machinery Corp., 4907 Foley Rd., 
Cincinnati 38, Ohio 

Industrial Devices, Inc., 21 State Rd., 
Edgewater 19, N. J. 

Industrial Engineering Service, Washing- 
ton St., S. Easton, Mass. 

Industrial Hard Chromium Co., 7 Rome 
St., Newark 5, N. J. 

*Industrial Heater Co., Inc., 245 Canal 
St., New York 13, N. Y. 

xIndustrial Mfg. Corp., 31 E. Georgia, 
Indianapolis 4, Ind. 

*Industrial Molded Products Co., Inc., 
5201 N. Avondale Ave., Chicago 30, 
Ill. 
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Industrial Nucleonics Corp., 1205 Chesa- 
peake, Columbus 12, Ohio 

* Industrial Ovens, Inc., 13825 Triskett 
Rd., Cleveland 11, Ohio 

Industrial Plastic Co., Tingley Lane, 
P. O. Box 1188, Plainfield, N. J. 

Industrial Plastic F abricators, Inc., Endi- 
cott St., Norwood, Mass. 

* Industrial Plastic Fittings Co., 3891 W. 
150th St., Cleveland, Ohio 

Industrial Plastic Supply Co., 330 Hud- 
son St., Hartford 14, Conn. 

Industrial Plastics Corp., Div., Thomp- 
son, H. I. Fiber Glass Co., 1526 W. 
166th St., Gardena, Calif. 

Industrial Plastics Corp. .» 816 W. Beards- 
ley, Elkhart, Ind. 

Industrial Process Engineers, 8 Lister 
Ave., Newark 5, N. J. 

Industrial Radiant Heat Corp., Glad- 
stone, N. J. 

Industrial Rayon Corp., 500 Fifth Ave., 
New York 36, N. Y 

* Industrial cok Labs., Div. Hono- 
lulu Oil Corp., 961 E. Slauson Ave., 
Los Angeles 11, Calif. 

Industrial Sales Engineers, 511 Fifth 
Ave., New York 17, N. Y. 

Industrial Synthetics Corp., 225 North 
Ave., Garwood, N. J. 

Industrial Vinyls, Inc., 5511 N. W. 37th 
Ave., Miami, Fla. 

Industron Co., 50 Brook Rd., Needham 
Heights, Mass. 

Ingwersen Mfg. Co., Inc., 1870 S. 
Acoma, Denver 19, Colo. 

*Injection Molders Supply Co., 8514 Lee 
Rd., Cleveland 20, Ohio 

Innes, O. G. Corp., 82 Wall St., New 
York 5,°N. Y. 

Innis, Speiden & Co., “* * ne Lexington 
Ave., New York 17, é 

Instron Engineering } Rg 2 Hancock 
St., Quincy 71, Mass. 

Insulating Fabricators of New England, 
Inc., 69 Grove St., Watertown 72, 
Mass. 

Insulation Mfg. Co., Inc., 11 New York 
Ave., Brooklyn 16, N. Y. 

Insulation Products Co., 320 Taylor Way, 
P. O. Box 5679, Pittsburgh 8, Pa. 
*Interchemical Corp., 67 W. 44th _ 

New York 36, N. Y. 

*Interchemical Corp., Finishes Div., 224 
McWharter Ave., Newark, N.. I. 

*Interchemical Corp., Printing Ink Div., 
67 W. 44th St., New York, N. Y. 

*Interchemical Corp., R-B-H Dispersions 
Div., 2 Hamilton St., Bound Brook, 


N. J. 

* International Balsa Corp., 96-100 Boyd 
Ave., Jersey City, N. J. 

International Engraving Corp., 36 Com- 
merce Rd., Cedar Grove, N. J. 

International Filler Corp., 200 Bridge St., 
N. Tonawanda, N. Y. 

International Marking Machine Co., 801 
6th Ave., New York, N. Y. 

International Molded Plastics, Inc., 4387 
W. 35th St., Cleveland 9, Ohio 

International Plastic Co., 1950 Third 
Ave., New York 29, N. Y. 

International Plastics Co., 2515 W. 18th 
St., Chicago, IIl. 

International-Plastics, 27 E. 33rd St., 
Paterson, N. J. 

International Printing Ink, 67 W. 44th 

New York 18, N. 

A Rubber & Plastics Co., 521 
Spruce St., St. Louis 2, Mo. 

International Textile Co., 2511 W. 18th 
St., Chicago 8, Il. 

Irvington Varnish & Insulator, Div., 
Minnesota Mining & Mfg. Co., 6 Argyle 
Terrace, Irvington 11, N. J. 

Irwin Industries, 440 S. Washington 
Ave., Dunellen, N. J. 
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Island Equipment Corp., 27-01 Bridge 
Plaza N., L. I. C. 1, N. Y. 

Isocyanate Products Inc., P. O. Box 1681, 
Wilmington, Del. 

Ivory Plastics Co., 21 E. Fort Lee Rd., 
Bogota, N. J. 


J 


Jackson & Church Co., 321 N. Hamilton, 
Saginaw, Mich. 

Jacobs, H. G. Mfg. Co., 124 E. 124th 
St., New York 35, N. Y. 

Jamestown Finishing Products, Inc., 125 
Blackstone Ave., Jamestown, N. Y. 
Jamison Plastic Corp., 1255 Newbridge 

Rd., N. Bellmore, N. Y. 
Jarvis’ Corp., Pease Ave., Middletown, 
Conn. 
Jason Corp., 1040 Grand St., Hoboken, 
N. J 


Jay, T. V. Co., 4429 N. Kilpatrick Ave., 
Chicago 30, Ill. 

Jeavons Japanning Co., 1633 E. 40th St., 
Cleveland 3, Ohio 

Jefferson Chemical Co., Inc., 260 Madi- 
son Ave., New York 16, N. Y. 

Jema Chemicals Supply Co., 191 South 
St., Newark 5, N. J. 

Jersey Plastic & Die Casting Co., 149 
Shaw Ave., Irvington 11, N. J. 

Jessall Plastics, Inc., 889 Farmington 
Ave., Kensington, Conn. 

Jet Specialty Sales Co., 941 N. Eastern 
Ave., Los Angeles, 63, Calif. 

Joachim Research Labs., Inc., 120 Lib- 
erty St., New York 6, N. Y. 

Jodee Plastics Co., 534 Glenmore Ave., 
B’klyn 7 ‘, N. Y. 

Johns-Manville, 22 E. 40th St., New York 
iS, N. Ez. 

Johns-Manville, Van Cleef Bros., Inc., 
ee Woodlawn Ave., Chicago 
19, Ill. 

Johnson Corp., The, 817 Wood St., Three 
Rivers, Mich. 

Johnson, Gerald = 101 Park Ave., New 
York 17, N. 

Johnson Plastic a .» Box $12, 

Falls, Ohio 

Johnson, S. T. Co., Mears Kane Ofeldt, 
Inc., Div., Church Rd., Bridgeport, Pa. 

Johnstone Engineering & Machine Co., 
First Ave., & Gay St., Parkesburg, Pa. 

Jomac, Inc., 6128 N. Woodstock St., 
Philadelphia 38, Pa. 

Jones, B. M. Co., Emerson Ave., Glouces- 
ter, Mass. 

9% C. Walker Co., 6135 N. Lambert 

Phila. 38, Pa. 

samedi Co., Delancey & Ruther- 
ford Sts., Newark 5, N. J. 

Jordan Mfg. Co., 1850 Miner St., Des 
Plaines, Ill. 

Just “eg Inc., 256 W. 65th St., New 

York 23, N. Y. 


Chagrin 


K 


K B Plastics Inc., 29 A St., 
Wash. 

K-Plastix, 55 Elmira St., San Francisco, 
24, Calif. 

*Kabar Mfg. Corp., 1907 White Plains 
Rd., New York 62, N. Y. 

Kage Co., 130 Hartford Rd., Manchester, 
Conn. 

Kaiser-Parker Co., The, 3430 Sophia 
Way, Sacramento 20, Calif. 

Kalistron Inc., 1122 Dumesnil, Louisville, 


Ephrata, 


Karbiad Andrew C., 4146 Ventura Can- 
yon Ave., Sherman Oaks, Calif. 





*Karlton Machinery Corp., 210 FE. Ohio 
St., Chicago 11, Ill. 

Kay Fries Chemicals, Inc., 180 Madison 
Ave., New York 16, N. Y. 

Kaye, Chris Plastics Mfg. Co., 1200 
Madison Ave., Madison, IIl. 

Kaye Plastics Corp., P. O. Box 1149, 
New Brunswick, N. 

Kaye-Tex Mfg. Corp., 110 E. 23rd St, 
New York 10, N. Y. 

Kaye-Tex Mfg. Corp., 4407 S. Broad S$t., 
Yardville, N. J. 

Kakor Industries, Inc., Div. of Kaye-Tex 
Mfg. Corp., Yardville, N. J. 

Keck, Henry Associates, 660 So. Fair 
Oaks Ave., Pasadena 2, Calif. 

Keeler & Long Inc., 167 Maple St., 
Waterbury, Conn. 

Keepsake Shops, 48th St., Station, Union 
City, N. J. 

Keller Products, Inc., 3099 Vine Court, 
Cleveland 13, Ohio 

Keller Products, Inc., 41 Union, Man- 
chester, N. H. 

Kellogg Div., American Brake Shoe Co., 
97 Humboldt & Coventry, Rochester 
o: 3 "Y. 

*Kellogg, M. W. Co., The, P. O. Box 
469, Jersey City 3, N. J. 

Kemtek Corp., 206 Sylvan Ave., Newark 
4, N. J. 

Kennedy, D. S. & Co., 432 S. Main St., 
Cohasset, Mass. 

——— R. J. Co., 977 Golden Gate, 
San Francisco 15, Calif. 

Kenrich Corp., 57-02 48th St., Maspeth 
78, N. Y. 

Kent Cliff Labs. Div., Torsion Balance 
Co., The, Monhegan St., Clifton, N. J. 

Kent Plastics Corp., 1528 N. Fulton Ave., 
Evansville 10, Ind. 

*Kentucky Color & Chemical Co., 600 
N. 34th St., Louisville 12, Ky. 

*Keolyn Plastics, Inc., 2731 N. Pulaski, 
Chicago 39, IIl. 

Kerel Products Co., 3049 Third Ave., 
New York 51, N. Y. 

Kerr, Alexander H. & Co., Inc., 3440 Wil- 
shire Blvd., Los Angeles 5, Calif. 

Kerr, R. W. Plastic Co., 290 Burlington 
Ave., S., Hastings, Nebr. 

Kerrco Products, P. O. Box 228, Have- 
lock Station, Lincoln 7, Nebr. 

Kesich Mfg. Co. Inc., 10 Esplanade Ave., 
Pitman 3, N. J. 

Kessler Chemical Co., Inc., State Rd. & 
Cottman Ave., Phila. 35, Pa. 

Ketchpel Engineering Co., 1401 Palisade 
Ave., W. Englewood, N. J. 

Keyes Fibre Co., Upper College Ave., 
Waterville 17, Me. 

Keyes Fibre Sales Co., 420 Lexington 
Ave., New York 17, N. Y. 

Keystone Brass Works, Inc., Applied Plas- 
tics Div., 1102 W. 12th St., Erie, Pa. 

Keystone Packaging Service, 1012 Wash- 
ington St., Easton, Pa. 

Keystone Plastic Engineering Co., 1272 
N. Wood St., Chicago 22, Ill. 

Keystone Plastics, Inc., 2331 Morris Ave., 
Union, N. J. i 

Keystone Refining Co., Inc., 4821-31 
Garden St., Phila. 37, Pa. 

*Killion Tool & Mfg. Co., 56 Depot St., 
Verona, N. J. ; 

Kimball Mfg. Corp., 1270 Pennsylvania 
Ave., San Francisco 7, Calif. 

Kimberly-Clark Corp., Technical Papers 
Div., Neenah, Wis. 

Kindt- Collins Co., 12651 Elmwood Ave., 
Cleveland 11, Ohio 

King Machine Tools Div., American >! eel 
Foundries, 1177 Tennessee Ave., “2 
cinnati 29, Ohio 

*Kingman, E. B. Co., 96 Exchange >t 
Leominster, Mass. J 

*Kingsley Stamping Machine Co., ~50 
Cahuenga Blvd., Los Angeles 38, ‘ if. 
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*Kirk J. Molding Co., Inc., 140 
Bri Clinton, Mass. 

Kirk-l') 1 Mfg. Co., 2838 Spring Grove 
Ave Cincinnati 25, hio 

Kirn, © C. Sign Co., 2737 Washington 
Ave., St. Louis 3, Mo. 

Kleinz. 2y, Inc., Engineering Div., S. 
Oakley Ave., at 49th St., Chicago 9, Ill. 

Kleinz ay, Inc., Waltco Products Div. ‘ 
840 U Ww. gy oe siege 9, Fo d 

Klingrose Div., American type ounders 
Sales Corp., Elizabeth, 

oe Mfg. Co., 50 ~~ Fao Grove St. 

Grand Rapids 2, Mich. 

<“, E ngineering Co. 4407 Union Pa- 
cific Ave., Los Angeles 23, Calif 

Klug Eng. Service, 216 S. Mansfield 
Ave., Los Angeles, Calif. 

Knoedler Chemical Co., 651 High St., 
Lancaster, Pa. 

Knuth Eng. Co., 2617 N. St. Louis Ave., 
Chicago 47, Ill. 

Koch Mfg. Co., 319 W. Main St., Jack- 
son, Mo. 

Kogan, Belle Aeon, 362 Fifth Ave., 
New York 1, N. Y. 

Kohnstamm, H. & “y Inc., 83-93 Park 
Pl., New York 7, ¥. 

Kolker Chemical Ost 600 Doremus 
Ave., Newark 5, N. 

Koller Craft Plastic Products, Inc., Fen- 
ton, Mo. 

*Koppers Co., Inc., Chemical Div., Kop- 
pers Bldg., Pittsburgh 19, Pa. 

Kopplin Molding Corp., 1440 Blair Ave., 
St. Louis 6, Mo. 

Krafelt Co., 12 Spring St., Lynn, Mass. 

Kraissel Co., Inc., Williams Ave., Hack- 
ensack, if 

Kraloy Plastic Pipe Co., 4720 E. Wash- 
ington Blvd., Los Angeles 22, Calif. 

*Kramer, H. w. Co., Inc., 120-30 Ja- 
maica Ave., Richmond Hill 18, N. Y. 

*Kreidl a gy js er Co., The, 81 
E. State Columbus 15, Ohio 

*Krieger cay & Chemical Co., Inc. 
6531 Santa Monica Blvd., Hollywood 
38, Calif. 

Krumhaar Chemicals, Inc., 
Ave., S. Kearny, N. J. 

Krylon, Inc., 2038 Washington Ave., 
Phila. 46, Pa. 

—_ Plastics Co., Inc., 1605 Norton 

Kansas City, Mo. 

tKukn & Jacob Molding & Tool Co., 
1200 Southard St., Trenton 8, N. J. 

Kulite Tungsten Co., 723 Sip St., Union 
City, N. J. 

Kunst, John Me The, 41 Murray St., 
New York 7, N. Y. 

*Kurz-Kasch sg 1421 S. Broadway, 
Dayton 1, Ohio 

*Kusan, Inc., 


2716 Franklin Rd., Nash- 
ville, Tenn. 
Kux Machine Co., 6725 N. Ridge, Chi- 


cago, Ill. 
Kwik-Mold Plastic Corp., 247 W. 67th 
St., New York 23, N. Y. 


23-30 Jacobus 
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La Mode Plastic Co., Inc., 242 W. 38th 
st., New York 18, N. Y. 
“? ose, W. T. & Associates, Inc., Troy, 


La W: all & Harrisson Research Labs., 
‘921 Walnut St., Phila. 3, Pa. 

Labelon Tape Co., Inc., 450 Atlantic 
‘ Rochester 9, N. y. 

Lacrinoid Products Ltd., Stafford Ave., 

a Park, Essex, England 

Lak Chemical Co., 3052 W. Carroll, 
‘ go. 


dicates Advertiser. 


*Lake Erie Engineering  Y 869 
Woodward Ave., Buffalo 17, » ? 
Lake Erie Plastics Co., 140 Woodbury 

St., Elyria, Ohio 

Lamicell Engineering Co., 122 W. 10th 
St., Baxter Springs, Kansas 

Laminate Industries, Inc., - Old Nep- 
perhan Ave., Yonkers, N. Y. 

Laminated Sheet Products Corp., 449 
Neponset, Norwood, Mass. 

Laminations, Inc., 1008 S. Irving Ave., 
Scranton, Pa. 

Laminators, Inc., 243 Passaic St., New- 
ark 4, N. J. 

Laminex Corp., 994 Jefferson St., Fall 
River, Mass. 

Lammert & Mann Co., 215 N. Wood, 
Chicago 12, IIl. 

Lamson Corp., Syracuse 1, N. Y. 

Landers Corp., 837 Buckingham St., Box 
911 Toledo i Ohio 

Landers-Sezgal Color Co. ., 78 Delavan St., 
B’klyn 31, N. Y. 

Lane J. H. & Co., Inc., 250 W. 57th 
St., New York 19, N. Y. 

Lanly Co., The, 750 Prospect Ave., 
Cleveland 15, Ohio 

Lansky Die Cutting _— 194 Greene 
St., New York 12, N. Y. 

Lapcor Plastics, Inc., 2214 Franklin St., 
Manitowoc, Wis. 

Larkin & Glassman Associates, 27 School 
St., Boston 8, Mass. 

Latrobe Steel Co., 2626 S. Ligonier St., 
Latrobe, Pa 

Lautin Plastics, Inc., 2004 McDonald 
Ave., B’klyn 23, N. Y. 

Lavorazione Materie Plastiche, Nicomede 
Bianchi 72, Torino, Italy 

Lawrence Adhesive & Chemical Co., 19 
S. Canal St., Lawrence, Mass. 

Lawrence Process Co., 360 Merrimack 
St., Lawrence, Mass. 

Lawson, E. P. Co., Inc., 426 W. 33rd 
St., New York 1, N. Y. 

Lawton, C. A. Co., Front Street E, De 
Pere, Wisc. 

Le Page’s Inc., 40 Swanson St., Glouces- 
ter, Mass. 

*xLea Mfg. Co., The, 16 Cherry Ave., 
Waterbury 20, Conn. 

*xLeaf Plastics, Inc., 135 Woodworth 
Ave., Yonkers, N. Y. 

Leathertone, Inc., 260 Tremont St., Bos- 
ton 16, Mass. 

Lebec Chemical Corp., 14066 S. Gar- 
field Ave., Paramount, Calif. 

*LeConte Reinforced Plastics Div., Bige- 
low-Sanford Carpet Co., 37 Prospect 
St., Amsterdam, N. Y. 

Lee, Walter Chemical Corp., 567 Third 
Ave., New York 16, N. Y. 

Leeds & Northrup Co., 4970 Stenton 
Ave., Phila. 44, Pa. 

*Lehmann, J. M. Co., Inc., Thropp, Wm. 
R. & Sons Co., Div., 550 New York 
Ave., Lyndhurst, N. J. 

*Lembo Machine Works Inc., 248 E. 
17th St., Paterson 4, N. J. 

Leominster Tool Co., Inc., 272 Whit- 
ney St., Leominster, Mass. 

Les Machines Foucher, 380 Avenue Jean- 
Jaures Arcueil (Seine), France 

Leslie Co., Grant Ave., Lyndhurst, N. J. 

Lester Engineering Co., 2711 Churc 
Ave., Cleveland 13, Ohio 

*Lester-Phoenix, Inc., 2711 Church Ave., 
Cleveland 13, Ohio 

Levy, Harold A. Laboratories, 8127-33 
Oleander St., New Orleans 18, La. 

Levin, Monte L., 501 Madison Ave., New 
York 22, N. Y. 

Lewis, G. B. Co., 426 Montgomery St., 
Watertown, Wis. 

Lewis, J. P. Co., The, Beaver Falls, N. Y. 

*xLewis Welding & Engineering Corp., 
1 Interstate St., Bedford, Ohio 

*Libbey-Owens-Ford Glass Fibers Co., 
Wayne Bldg., Toledo 4, Ohio 


a Plastics Inc., P. O. 2487, Gary 5, 


nd. 

*Liberty Machine Co., Inc., 275 Fourth 
Ave., Paterson 4, N. 

Liberty Plastics Co., 50 Grant St., Woods- 
town, N. J. 

as a | Tool, 275 4th Ave., Paterson, 


am F 

*Liberty Tool & Machine Co., 18 S. 20th 
St., Irvington 11, N. J. 

Libo Plastics Co., 4677 N. 45th St., Mil- 
waukee 16, Wis 

Life-Lite Laminates, 130 Post St., Rut- 
land, Vt. 

Lincoln Engineering Co., 5701 Natural 
Bridge, St. Louis 20, Mo. 

Lincoln Industries, Marion, Va. 

*Lincoln Plastics Corp., 13 Marshall St., 
S. Norwalk, Conn. 

*Lincoln Plastics Corp., Corwin & Clin- 
ton Sts., Circleville, Ohio 

*Lind Plastic Products Inc., 6900 N. 
Central Pk., Lincolnwood, Il. 

Lindenbaum, Benjamin & Staff, re An- 
thony Ave., New York 57, N. Y. 

Linehan & Co., 2062 Irving Blvd., Dallas 
7, Texas 

Link Engineering, 13845 Elmira, Detroit 
27, Mich. 

Linley Bros. Co., 682 State St., Extension, 
Bridgeport 1, Conn. 

Lippincott & Margulies, Inc., 430 Park 
Ave., New York 22, N. Y. 

Liquid Casting Systems, 125 65th St., 
West New York, N. J. 

Liquid Plastics Corp., 50-02 23rd St., 
4 ep me A 

Lithgow, James Co., Inc., 13813 W. Sep- 
ulveda, P. O. Box 338, Torrence, Calif. 

Little, J. M. & Associates, 1217 Madison 
Ave., Toledo 2, Ohio 

*Litzler, C. A. Co., Inc., 11621 Detroit 
Ave., Cleveland 2, Ohio 

Livingstone Engineering Co., 100 Grove 
St., Worcester 5, Mass. 

Lockheed Aircraft Co., Burbank, Calif. 

*xLodge & Shipley Co., The, Columbia 
Div., 4th & High Sts., Hamilton, Ohio 

Loewinger Mold Engineering Co., 299 
Pacific St., B’klyn 2, N. Y. 

*Logan Engineering Co., 4901 Lawrence 
Ave., Chicago 30, Ill. 

*Logo, Inc., 13799 S. Avenue “O,” Chi- 
cago 33, IIl. 

Loma Plastics Inc., 3000 W. Pafford St., 
Ft. Worth, Texas 

*Lombard Governor Corp., Ashland, 
Mass. 

Lone Star Boat Mfg. Co., 1930 E. Main, 
Grand Prairie, Texas 

Lone Star Plastics Co., Inc., 124 Roberts 
Cut-off Rd., Fort Worth, Texas 

Long Island Engraving Co., 19 W. 2\lst 
St. New York 10, N. Y. 

Long, Thomas, J., Inc., 215 Stonehinge 
Lane, Carle Pl., L. I., N. Y. 

Long-Bell Lumber Co., Longview, Wash. 

Longbrake Die & Mold, 900 W. Lima St., 
Kenton, Ohio 

Loomis Engineering & Mfg. Co., 128 S. 
14th St., New: ark 7, N. J. 

*Lor-E]l Co., 252 Paterson Plank Rd., 
Jersey City 2 
Loranger Plastics Corp., 

Warren, Pa. 

Los Angeles Molded Products Co., 11129 
Chandler, N. Hollywood, Calif. 

*Loven Chemical of Calif., 244 S. Pine 
St., Newhall, Calif. 

*Loxite Sales Div., Xylos Rubber Co., 
Div., Firestone Tire & Rubber Co., 
Akron 1, Ohio 

*Lucidol Div., Wallace & Tiernan Inc., 
1740 Military Rd., Buffalo 5, N. Y. 

Lucifer Furnaces, Inc., Neshaminy, Pa. 

Ludascher, William C., Beverly Rd., Ed- 
dington, Pa. 

Lukens Steel Co., Coatesville, Pa. 

Lumelite Corp., Pawling, N. Y. 


86 Clark St., 
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*Luminous Resins Inc., 166 W. Washing- 
ton St., Chicago 2, Ill. 

Lumite Div., Chicopee Mills, Inc., 40 
Worth St., New York 13, N. Y. 

*Lunn Laminates, Inc., Oakwood Rd. & 
W. 11th St., Huntington Station, N. Y. 

*Lupoline Automatic Polishing Equip- 
ment Corp., 99-111 Columbus Ave., 
Tuckahoe 7, N. Y. 

a> Tememeeae Inc., Havre De Grace, 
Md. 

Lurie Plastics, Box 643, 1913 Boulevard, 
Petersburg, Va. 

Lus-Trus Corp., 884 Railroad St., Ypsil- 
anti, Mich. 
Lusteroid Container Co., Inc., 10 W. 
Parker Ave., W. Maplewood, N. J. 
Lustra Cite Industries, Inc., 249 W. 34th 
St., New York 1, N. Y. 

Luzerne Rubber Co., Muirhead Ave., 
Trenton 7, N. J. 

*Lydon Bros., Inc., 85 Labriskie St., 
Hackensack, N. J. 


M 


*M & N Hydraulic Press Co., 780 Rt. #3 
Clifton, N. J. 

MacDonald Mfg. Co., 550 Green, New 
Baltimore, Mich. 

MacMillin Engineering Corp., 2125 W. 
Howard St., Chicago 45, Ill. 

Machine Factory & Foundry Ltd., Net- 
stal, Switz. 

Mack, John & Son Moulded Products 
Inc., 6227 N. Broadway, Chicago 40, 


*Mack Molding Co., Inc., 120 Main St., 
Wayne, N. J. 

Magic Chemical Co., 100 Crescent St., 
Brockton 2, Mass. 

Magnetic Engineering & Mfg. Co., Van 
Houten & Erie Ave., Clifton, N. J. 

Magnetic Pigment Div., Columbian Car- 
bon Co., 601 Cass St., Trenton 10, N. J. 

Maher Inc., 50 Millbrook St., Worcester, 
5, Mass. 

Maimin, H, Co., Inc., 575 8th Ave., New 
York 18, N. Y. 

Majestic Creations, Inc., 37-03 Woodside 
Ave., Woodside 77, N. Y. 

Majestic Extruders, Inc., 458 W. 168th 
St., New York 32, N. Y. 

Majestic Molded Products, Inc., 845 E. 
138th St., Bronx 54, N. Y. 

Majestic Molding Co., 805 W. River Rd., 
Elyria, Ohio 

Makray Mfg. Co., 1419 Diversey St., 
Chicago 14, Ill. 

Malco Plastics, Inc., 4100 Plastics Pl. 
Baltimore 9, Md. 

Mallinckrodt Chemical Works, 2nd & 
Mallinckrodt Sts., St. Louis 7, Mo. 

*Mallory, P. R. Plastics, Inc., 3670 Mil- 
waukee Ave., Chicago 41, IIl. 

Manchester Molding Co., Manchester 
Depot, Vt. 

*Manco Products, Inc., 2401 Schaefer 
Rd., Melvindale, Mich. 

Many, J. & Co., 153 Lafayette St., New 
York 13, N. Y. 

Mapico Color Div., Columbian Carbon 
Co., 601 Cass St., Trenton 10, N. J. 

Maplewood Plastic Co., Div., Maple- 
wood Companies, 177 Garfield PI., 
Maplewood, N. J. 

Marbek, Inc., 1200 Manhattan Ave., 
B’klyn 22, N. Y. 

*Marblette Corp., The, 37-21 30th St., 
Long Island City 1, N. Y. 

*Marbon Chemical Div., Borg-Warner 
Corp., 1926 W. Tenth Ave., Gary, Ind. 

Marco Mfg. Co., 132 E. Crosier St., Ak- 
ron 11, Ohio 


% Indicates Advertiser. 
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*Marco Products Dep’t., Celanese Corp. 
= America, 290 Ferry St., Newark 5, 


Markem Machine Co., 150 Congress St., 
Keene, N. H. 

Marland Mold Co., Inc., 261 Newell St., 
Pittsfield, Mass. 

Marlo Leather Products Co., 193 Bridge 
St., Brooklyn 1, N. Y. 
Marman Products Co., Inc., 11214 Expo- 
sition Blvd., Los Angeles 64, Calif. 
Marmyte Co., 500 McKinley Ave., Mun- 
delein, II. 

Marplex Co., 348 Washington St., El 
Segundo 6, Calif. 

Mart Plastics Co., 283 Congress Ave., 
Waterbury, Conn. 

Martindell Molding Co., N. Olden & 
Sixth St., Trenton 8, N. J. 

*Marvel Engineering Co., 7227 No. 
Hamlin Ave., Chicago 45, Ill. 

Maryland Plastics, Inc., 251 E. Central 
Ave., Federalsburg, Md., 

Masland Duraleather Co., The, Amber 
& Willard Sts., Phila. 34, Pa. 

Mason’s Art Plastic Sign & papier Co., 
1928-7th Ave., Seattle 1, Wash. 

Masonite Corp., 111 W. Washington St., 
Chicago 2, Ill. 

Massachusetts Plastic Corp., 97 North 
St., Ludlow, Mass. 

*Master Molded Products Corp., 8109 N. 
Lawndale Ave., Skokie, Ill. 

Mastercraft Plastics Co., Inc., 95-01 
150th St., Jamaica 35, N. Y. 

Mastercraft Research Labs., 619 W. 54th 
St., New York 19, N. Y. 

Mastro Plastics Corp., 3040 Webster 
Ave., New York 67, N. Y. 

Mathieson Chemical Corp., 60 E. 42nd 
St., New York 17, N. Y. 

Matthews, James H., 3968 Forbes St., 
Pittsburgh 13, Pa. 

Mayer Refrigerating Engineers, U. S. 
Rte. #202, Lincoln Park, N. J. 

Mayfair Molded Products Corp., 4440 
Elston Ave., Chicago 30, Il. 

*Mayflower Electronic Devices, Inc., 
6014 Hudson Blvd., W. New York, 
N. J. 

Maynard Plastics Co., 34 Dudley St., 
Chelsea, Mass. 

Mayon Plastics, 415-17th Ave., Hopkins, 
Minn. 

McCord Plastic Products, Box 306, New 
Castle, Ind. 

McCutcheon, George H., 725 N. Western 
Ave., Los Angeles 29, Calif. 

McDonald Mfg. Co., 544 W. 3lst St., 
Los Angeles 11, Calif. 

McDonald Plastics, Inc., 11314 S. Ala- 
meda St., Lynwood, Calif. 

McInnes Steel Co., 3441 E. Main St., 
Corry, Pa. 

McKesson & Robbins Inc., 155 E. 44th 
St., New York 17, N. Y. 

McMillan Industrial Corp., Brownville 
Ave., Ipswich, Mass. 

Mead Specialties Co., 4114 N. Knox 
Ave., Chicago 41, IIl. 

Meaker, John W. & Co., 118 W. First 
St., Hinsdale, Ill. 

*Mearl Corp., The, 153 Waverly PI. 
New York 14, N. Y. 

Mears Kane Ofeldt, Inc., Div. of S. T. 
Johnson Co., Church Rd., Bridgeport, 


Pa. 

Meglino, Nicholas, 241 Van Siclen Ave., 
Bklyn, N. Y. 

Mehrer, Ted, 101 Park Ave., New York 
Rds Fee Ee 

Meisel Bros. Ltd., 2037 W. Division, 
Chicago 22, IIl. 

Melamine Plastics Inc., 516 W. 4th St., 
Winona, Minn. 

Melin Tool Co., Inc., 3370 W. 140th St., 
Cleveland 11, Ohio 

Mercury Heat Sealing Equip. Co., 2601- 
21 N. Howard St.. Philadelphia 33, Pa. 





Mercury Plastics, Inc., 2112 Broadway 

Mm Mastes, alif. ; 
eridian ics, Inc., 250 Mai: 
Byesville, Ohio s. 

Merix Chemical Co., 1021 E. 55th St. 
Chicago 15, Ill. . 

Merlang Mfg. Corp., 19 W. 34th st 
New York 1, Y. : 

*Merritt-Solem Div., Solem Machine 
Co., 120 S. Niagara St., Lockport, N. y. 

Mesa Plastics Co., 11751 Mississippi 
Ave., Los Angeles 25, Calif. 

Metal Film Co., Inc., 40 Worth St., New 
York 13, N. Y. 

Metal Specialty Co., The, Este Ave, & 
B & O RR., Cincinnati 32, Ohio 

Metal & Thermit Corp., 100 E. 42nd St. 
New York 17, N. Y. , 

Metallizing Engineering Co., Inc., 110] 
Prospect Ave., Westbury, N. Y. 

Metalmasters, Inc., 5292 N. W. High- 
way, Chicago 30, IIl. 

Metalmold Forming Co., 53 Greene St., 
New York 13, N. Y. 

*Metals Disintegrating Co., Inc., Pulver. 
izing Machinery Div., 30 Chatham Rd, 
Summit, N. J. 

Metalsmiths Div., Orange Roller Bearing 
Inc., 560 White St., Orange, N. J. 

Metaplast Process Inc., 34-51 56th St., 
Woodside 77, N. Y. 

Metasap Chemical Co., Ist & Essex Sts., 
Harrison, N. J. 

Metcalf, George T., 31 Canal St., Provi- 
dence, R. I. 

- % Jos. H. Bros., 220 25th St., B’kiyn 


. ae ae 

Meyers, W. F. Co., 1017 Fourteenth St., 
Bedford, Ind. 

Mica Corp., The, 4031 Elenda St., Cul- 
ver, Calif. 

Mica Insulator Co., P. O. Box 1076, 797 
Broadway, Schenectady 1, N. Y. 

Micarta Div., Westinghouse Electric 
Corp., Trafford, Pa. 

Michigan Chrome & Chemical Co., 8615 
Grinnell, Detroit 13, Mich. 

Michigan Fiber-Glas Sales, 18621 E. Nine 
Mile Rd., E. Detroit, Mich. 

Michigan Molded Plastics, Inc., 7931 
“G” St., Dexter, Mich. 

Michigan Oven Co., 415 Brainard, De- 
troit 1, Mich. 

*Michigan Plastic Products, Inc., Rob- 
bins Rd., Grand Haven, Mich. 

*Mico Instrument Co., 80 Trowbridge 
St., Cambridge 38, Mass. 

Micro Mold, Inc., 185 Pleasant St., Leom- 
inster, Mass. 

*Micro-Wire Stranding Co., 131 Park PL. 
Passaic, N. J. 

Microcell Limited, 56 Kingsway, Lon- 
don, WC2, England 

Mid-American Plastics, Inc., 2394 Canal 
Rd., Cleveland 13, Ohio 5 

Mid-States Gummed Paper Co., 2515 S. 
Damen Ave., Chicago, III. 

Midland Adhesive & Chemical Corp., 
2600 Goodrich, Ferndale 20, Mich. 
Midland Coatings, Inc., 13 Main St. 

N. E., Minneapolis 13, Minn. ; 
*Midiand Die & Engraving Co., 1800 W. 
Berenice Ave., Chicago 13, Ill. 
Midland Industrial Finishes Co., 
Water St., Waukegan, Ill. 
Midwest Decalcomania Co., 525 W. 76th 
St., Chicago 20, IIl. q 
*Midwest Molding & Mfg. Co., Gurnee 
St., Waukegan, IIl. 
*Midwest Plastic Products Co., 1501 
Chicago Rd., Chicago Heights, Ill. | 
Midwestern Color Works, 3134 Cali- 
fornia St., N. E., Minneapolis 13, Minn. 
Mildern Mfg. Co., 46 Prospect >t, 
Yonkers, N. Y. 
Miller Electric Co., 120 Main St., | °- 
tucket, R. I. ; 
*Miller Fluid Power Co., 2040 N. | -W- 
thorne Ave., Melrose Park, IIl. 











Milcr. Frank & Sons, 2250 W. 58th St., 

C re) Ill. 

Mill: Franklin P. & i" Inc., 36 
Meadow St., E. Orange, N. J. 

mill Studio, Inc., New Philadelphia, 


ie ; ; Falls Co., 57 Wells St., Green- 
fieid, Mass. 

Mills; slastie Div., 185 S. La Salle St., 
Chicago 8, IIL. 

Milpvint, Inc., 4200 N. Holton St., Mil- 
waukee 1, Wis. 

Milwaukee Plastics, Inc., 3070 W. Capi- 
tol Dr., Milwaukee 16, Wis. 

Minerals & Chemicals Corp. of America, 
Metuchen, N. J. 

Minneapolis Plastic Molders Inc., 441 
Hiawatha Ave., Minneapolis 6, Minn. 

Minne apolis-Honeywell Regulator Co., 
Industrial Div., Wayne & Roberts Ave., 
Phila. 44, Pa. 

Minnesota Mining & Mfg. Co., 411 Pi- 
quette, Detroit 2, Mich. 

*Minnesota Plastics Corp., 45 E. Mary- 
land Ave., St. Paul 3, Minn. 

Miracle Adhesives Corp., 214 E. 53rd St., 
New York 22, N. Y. 

Mirror Plastics Co., Inc., 193 William St., 
New York 38, N. 

Miskella Infra-Red Ua The, E. 73rd St. 
& Grand Ave., Cleveland 4, Ohio 

Mitchell Plastics, Inc., Owosso, Mich. 

Mitchell Rand Mfg. ‘Corp. 51 Murray 
St., New York 7, N. 

Mitts and Merrill, 1009. S. Water, Sagi- 
naw, Mich. 

Mobay Chemical Co., Geyer & S. 2nd 
Sts., St. Louis 4, Mo. 

Mobile Plastics Div., Carlisle Corp., P.O. 
om 72, 1754 Telegraph Rd., Mobile, 
Ala 

Models For Industry, 361 W. Superior, 
Chicago 10, IIL. 

——. Air Moldings Inc., 417 S. Sharp 

, Baltimore 1, Md. 

Mode orm Art wpa Co., 34-36 56th St., 
Woodside 77, N. 

Modern Molders, a North 8th St., 
Kenilworth, N. J. 

Modern Plastic Co., 4641 Pacific Blvd., 
Los Angeles 58, Calif. 

*Modern Plastic Machinery Corp., 15 
Union St., Lodi, N. J. 

Modern Plastics, 2850 N.W. 40th Ave., 
Miami 42, Fla. 

Modern Plastics Corp., 489 N. Shore Dr., 
Benton Harbor, Mich. 

Modern Tool & Die Co., Inc., 11 Spruce 
St., Leominster, Mass. 

*Modigliani Glass Fibers, Inc., 55 W. 
42nd St., New York 86, N. Y. 

Moeller Instrument Co., Inc., 132nd St. 
& 89th Ave. , Richmond Hill i) |} 2 

Mol-Rez Corp., California St. N. E., Min- 
neapolis 18, Minn. 

Mold- ae Plastics, Inc., 502 North First 
St., Cambridge, Ohio 

Molderaft Inc., 1505 W. 41st St., Balti- 
more ii. Md. 

Molded Fiber Glass Body Co., 4601 
Benefit Ave., Ashtabula, Ohio 

Molde sd Fiberglass Co., 4401 Benefit 

, Ashtabula, Ohio 

Mok le d Fiberglass Tray Co., E. Erie St., 
Linesville, Pa. 

Molded Industrial Plastics, Inc., 150-45 
\2th Ave., Whitestone 57, N. Y. 

Mol ded Insulation Co., 335 E. Price St., 

i ila. 

Molded Products Co., 21831 Dequindre, 

zel Park, Mich. 

Molded Products Co., Inc., 2820 N. Syl- 
\onia, Ft. Worth ll, Texas 

*\iolded Products, Div. of Admiral 
“orp., Washington St. & Creamery 

, West Chicago, III. 
Mo'ded Resin Fiber Co., 4401 Benefit 
. Ashtabula, Ohio 
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Molders Engineering Seevten, 160 N. 
Fourth St., Phila. 6 

Molding Corp. of America Inc., 40 
Church St., Pawtucket, R. I 

Molex Products Co., 9515 "Southview 
Ave., Brookfield, il. 

Monaplastics, Inc., Branchville Rd., 
Georgetown, Conn. 

Monarch Machine Tool Co., Sidney, 
Ohio 

Monite Waterproof Glue Co., 1095 Mon- 
ite Bldg., Minneapolis 11, "Minn. 

*Mono-Sol_ Corp., 407 County Line Rd., 
Gary, Ind. 

Monrovia Plastic Co., Inc., 904 South 
Alta Vista Ave., Monrovia, Calif. 

*Monsanto Chemical Co., Organic 
Chemicals Div., 800 N. 12th St., 
St. Louis 18, Mo. 

*Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. 

Montecatini, Via Turati 18, Milano, Italy 

Montrose Chemical Co., 120 Lister Ave., 
Newark 5, N. J. 

Moore Plastics, P. O. Box 6707, San An- 
tonio 9, Texas 

Moore, Samuel & Co., Dekoron Prod- 
ucts Div., Main & Orchard, Mantua, 
Ohio 

*Morart Gravure Corp., Holyoke, Mass. 

Morgan Plastics, 116-16th Ave. N., Nash- 
ville, Tenn. 

*Morningstar Corp., 156 Sixth St., Cam- 
bridge 42, Mass. 

Morningstar Nicol, Inc., Paisley Products 
“~ 630 W. 5lst St., New York 19, 

Y 


Morrell, George Corp., P.O. Box 156, 
Muskegon Heights, Mich. 

Morse Mfg. Co., 727 W. Manlius St., E. 
Syracuse, N. Y. 

Morton-Withers Chemical Co., 2110 
High Point Rd., Greensboro, N. C. 

*Mosinee Paper Mills Co., Mosinee, Wis. 

*Moslo Machinery Co., 2443 Prospect 
Ave., Cleveland 15, Ohio 

Motson, Frank J., Co., 1717 Bethlehem 
Pike, Flourtown, Pa. 

Moulded Products, Maple Plain, Minn. 

Moulding Corp. of America, 53 Crosby 
St., New York 12, N. Y. 

*Mount Hope Machinery Co., 15 Fifth 
St., Taunton, Mass. 

Mt. Vernon Woodbury Mills, Inc., 201 
E. Baltimore St., Baltimore 2, Md. 

*Muehlstein, H. & Co., Inc., 60 E. 42nd 
St., New York 17, N. Y. 

Muller-Munk, Peter Associates, 725 Lib- 
erty Ave., Pittsburgh 22, Pa. 

Multi-Craft, Inc., 6105 N. E. Union Ave., 
Portland 11, Ore. 

Multicolor Gravure Corp., 29 North 
Maple, Florence, Mass. 

*Multiplastics, Div. Curd Enterprises, 
a 3337 Lincoln St., Franklin Park, 
Il. 

Multiplastics, Inc., 415 S. Cherry St., 
Wallingford, Conn. 

Mundane Co., The, 110 Bleecker St., 
New York 12, N. Y. 

Munray Products, Inc., 12400 Crossburn 
Ave., Cleveland 11, Ohio 

Munson Mill Machinery Co., 210 Seward 
Ave., Utica 1, N. Y. 

Munton Mfg. Co., 9400 Belmont Ave., 
Franklin Park, Il. 

Murdoch, Colin D., 293 Best Ave., San 
Leandro, Calif. 

Murphy, P. J., Rocky Point Rd., Bell 
Island, Rowayton, Conn. 

Murray Plastics Co., 26 Cottage St., 
Poughkeepsie, N. Y. 

Murray Products, Inc., Div. of Poly- 
Cycle Products Co., 12500 Crossburn 
Ave., Cleveland 11, Ohio 

Mutual Plastic Mold Co., 5141 Firestone 
Pl., South Gate, Calif 

*Mycalex Corp. of America, 125 Clifton 
Blvd., Clifton, N. J. 


Myler — Corp., 92 Bishop St., Jer- 
sey City 4, N. J. 


N 
Naken, William, P. O. Box 282, Chicago 
90, Ill 


Nalle Plastics, Inc., 108 W. 2nd St., 
Austin 1, Texas 

Narmco Mfg. Co., 930 W. Grape St., 
San Diego 1, Calif. 

Narmco Resins & Coatings, 600 Victoria 
St., Costa Mesa, Calif. 

Nas-Kay Industries, S. E. Corner 55th & 
W. Yalusing, Phila., Pa. 

oe 15 Gramercy Park, New York 

_ N.Y 

Nash Engineering Co., The, S. Norwalk, 
Conn. 

*Nash, J. M. Co., 2360 N. 30th St., Mil- 
waukee 45, Wis. 

National Adhesives Div., National Starch 
Products, Inc., 270 Madison Ave., New 
York 16, N. Y. 

*National Aniline Div., Allied Chem. & 
Dye Corp., 40 Rector St., New York 
6, N. Y. 

National Automatic Tool Co., Inc., S. 7th 
& North Sts., Richmond, Ind. 

National Automotive Fibers Inc., Tren- 
ton Div., 1851 E. State St., Trenton, 
N. J. 

National Casein Co., 601 W. 80th, Chi- 
cago 20, Ill. 

National Cylinder Gas Co., Girdler Co., 
The, Div., Thermex Div., 224 E. 
Broadway, Louisville, Ky. 

National Distillers Products Corp., 
United States Industrial Chemicals 
Co., Div., 120 Broadway, New York 
S me Be 

National Electrical Mfrs. Assoc., 155 E. 
44th St., New York 17, N. Y. 

National Fabricating Co., 129-01 N. Con- 
duit Ave., S. Ozone Park 20, N. Y. 
National Forge & Ordnance Co., Testing 
Machine Div., Front St., Irvine, Pa. 
National — Co., 111 Broadway, New 

York 6, , * 

National ‘Lock Co., 1902 7th St., Rock- 
ford, I 

National ‘Petro Chemicals Corp., 120 
Broadway, New York, N. Y. 

National Plainfield Corp., Plainfield, 
Conn. : 

es Plastic Products Co., Odenton, 
Md. 

National Plastics, Inc., 2326-2330 Mc- 
Calla Ave., Knoxville, Tenn. 

National Plastics Industries, 425 Divisa- 
dero St., San Francisco, 17, Calif. 

National Products Co., 6100 Wilson Rd., 
Kansas City 3, Mo. 

National Research Corp., 160 Charle- 
mont, Newton Highlands 61, Mass. 

* National Rubber Machinery Co., 47 W. 
Exchange St., Akron 8, Ohio 

*National Vulcanized Fiber Co., Fiber 
Specialty Mfg. Co. Div., 1718 Girard 
Trust Bldg., Phila. 2, Pa. 

*National Vulcanized Fibre Co., Mary- 
land Ave. & Beech St., Wilmington, 
Del. 

Natvar Corp., 211 Randolph Ave., Wood- 
bridge, N. J. 

*Naugatuck Chemical, Div., United 
States Rubber Co., 203 Elm St., Nau- 
gatuck, Conn. 

Navarm Chemical & Rubber Co., 5318 
Atlantic Blvd., Maywood, Calif. 

Naz-Dar Co., 461 Milwaukee Ave., Chi- 
cago 10, Iil. 

Nebraska Plastics Inc., Cozad, Nebr. 
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Nelco Industries, 53 W. Jackson Blvd., 
Chicago 4, IIl. 

Neptune Meter Co., 19 W. 50th St., New 
York 20, N. Y. 

Nering’s Plastics, 3982 Broadway, Gary, 


Ind. 

Nesbit Industries, Inc., 1823 Milwaukee 
Ave., Chicago 47, Ill 

Nettleton, W. O. & Associates, 54 Water 
St., Guilford, Conn. 

Neville Chemical Co., Neville Island, 
Pittsburgh 25, Pa. 

New England Die Inc., 64 Floral St., 
Taunton, Mass. 

New England Engineering & Mfg. Co., 
P. O. Box 12, West Side Station, 
Worcester, Mass. 

*New England Lacquer Co., King Philip 
Rd., Providence 14, R. I. 

*New England Laminates Co., Inc., 16 
Dyke Lane, Stamford, Conn. 

New England Plastics Corp., 169 Elm 
St., Waltham 54, Mass. 

New England Spectrochemical Labs., 
County Rd., Ipswich, Mass. 

New England Tool Co., 64 Floral St., 
Taunton, Mass. 

*New Hermes’ Engraving Machine 
Corp., 13-19 University Pl., New York 
3, N. Y. 

New Jersey Pulverizing Co., 450 7th 
Ave., New York, N. Y. 

New Jersey Zinc M5 o., The, 160 Front St., 
New York 38, N. Y. 

New Plastic he ., Nupla Manufacturing 
Co., 1026 N. Sycamore Ave., Los An- 
geles 38, Calif. 

New York Quinine & Chemical Works, 
Inc., The, 50 Church St., New York 8, 
N. Y. 

*Newark Die Co., 24 Scott St., Newark 
2.N. J. 

Newark Plastics Printers Co., 27 E. 33rd 

Paterson, N. J. 

etaetiees Industries, 2030 Munn Rd., 
Newbury, Ohio 

Newcraft Mfg. Corp., 3-01 27 Ave., Long 
Island City 2, N. Y. 

Newport Industries, Inc., 230 Park Ave., 
New York 17, N. Y. 

Niagara ~— Co., 60 E. 42nd St., New 
York 17, N. Y. 

*Niagara Machine & Tool Works, 637- 
697 Northland Ave., Buffalo 11, N. Y. 

Nicholas, Harman, Millington, Mich. 

Nichols Products Co., 325 W. Main St., 
Moorestown, N. J. 

Nikolas, G. J. & Co. Inc., 2800 Washing- 
ton, Bellwood, II. 

Niles Corp., 2827 Dixie Way North, 
South Bend 17, Ind. 

*Niles-Bement-Pond Co., Pratt & Whit- 
ney Div., Charter Oak Blvd., West 
Hartford 1, Conn. 

*Nixon Nitration Works, Nixon, N. J. 

Nopco Chemical Co., First & Essex Sts., 
Harrison, N. J. 

Norco Plastic Inc., 3888 No. Fratney St., 
Milwaukee 12, Wis. 

Nordic Plastics Corp., 383 Douglass St., 
B’klyn 17, N. Y. 

Norman, Emile, Big Sur, Calif. 

North American Aviation, Inc., Los An- 
geles, Calif. 

North American Electric Lamp Co., 1014 
Tyler St., St. Louis 6, Mo. 

Northeastern Plastics Inc., 215 A St., 
Boston 10, Mass. 

*Northern Industrial Chemical Co., 7 
Elkins St., So. Boston 27, Mass. 

Northern Plastics Corp., Second & Mar- 
ket Sts., La Crosse, Wis. 

* Northwest Plastics, Inc., 65 E. Plato, St. 
Paul 1, Minn. 

Northwest Plastic Industries, 416 Mari- 
time Bldg., Seattle 4, Wash. 

Norton, Arthur J., R.F.D. #1, Vashon, 
Wash. 

¥% Indicates Advertiser. 
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Neston Co., 1 New Bond, Worcester 6, 

ass. 

Norton Co., Behr-Manning Corp., Div., 
933 Sidford St., Troy, N. Y. 

* Norton Laboratories, Inc., 520 Mill St., 
Lockport, N. Y. 

Nosco Plastics, Inc., 1701 Gaskell Ave., 
Erie, Pa. 

Nova Chemical Corp., 153 Waverly Pl., 
New York 14, N. Y. 

Novelty Bias Binding Co., 181 Spencer 
Ave., Chelsea 50, Mass. 

Nu-Dell Plastics Co 2250 N. Pulaski 
Rd., Chicago 39, I TL” 

Nu-Engineering, Inc., 1515 Bonner Ave., 
Ferndale 20, Mich. 

Nu-Way Sash & Screen Mfg. Co., 20455 
Van Born Rd., Dearborn, Mich. 

Nukem Products Corp., 111 Colgate St., 
Buffalo 20, N. Y. 

Numa Plastics Corp., 221 E. 38th St., 
New York 16, N. Y. 

Nuodex Pdts. Co., Ds i 830 Magnolia 
Ave., Elizabeth, N. J. 

Nupla Mfg. Co., Div. ., New Plastic Co 
1026 N. Sycamore Ave., Los Ange es 
38, Calif. 

Nureco, Inc., 1100 Pontiac Ave., Crans- 
ton 10, R. I. 

Nutmeg Chrome Corp., 111 Vanderbilt 
Ave., W. Hartford 10, Conn. 

Nylon Custom Molding Corp., 155-45 
Linden Blvd. Jamaica 34, N. Y. 

Nylon Molding Corp., 141 South Ave., 
Garwood, N. J. 

*Nytef Plastics Inc., 1 Columbus Ave., 
Kenilworth, N. J. 


O 


*OMCO Mold Co., Winchester, Ind. 

Oak Engineering Co., Inc., 110 Mon- 
mouth St., Gloucester, N. J. 

Oakite Products, Inc., 19 Rector St., 
New York 6, N. Y. 

Oakley Die & Mfg. Co., Inc., The, 4426 
Brazee St., Cincinnati 9, Ohio 

O’Connell, Daniel C. Assoc., Pound 
Ridge, N. Y. 

er # Adhesives Corp., New Philadelphia, 
Ohio 

Ohio Rubber Co., 112 Ben Hur Ave., 
Willoughby, Ohio 

Ohio Sealer & Chemical Corp., P. O. Box 
95, Brookville, Ohio 

*xOhio-Apex Div., F. M. C., Nitro, 
W. Va. 

Oilgear Co., The, 1560 W. Pierce, Mil- 
waukee 4, Wis. 

Olin Film Div., Olin Mathieson Chem. 
ae 655 Madison Ave., New York 21, 

Oliver Corp., Farquhar, A. B. Div., 142 
N. Duke St., York, Pa. 

Oliver Machinery Co., 1025 Clancy St., 
Grand Rapids 2, Mich. 

Olsen, Tinius, Testing Machine Co., 
Easton Rd., Willow Grove, Pa. 

*Olsenmark Corp., 124 White St., New 
York 13, N. Y. 

Olympic Plastic Co., Inc., 5741 W. 
Jefferson Blvd., Los Angeles 16, Calif. 

at ag * Reinforced Plastics Corp. -» S741 

-J efferson Blvd., Los Angeles 16, 

Ca 

Omaha Plastics Co., 1470 S. 16th St., 
Omaha 9, Nebr. 

*Omni Products a 460 Fourth Ave., 
New York 16, N. Y. 

Onsrud Machine Works, Inc., 3910 W. 
Palmer St., Chicago 47, Ill. 

Onyx Oil & Chemical Co., Warren & 
Morris Sts., Jersey City, N. J. 

Oppenheimer Corp., 578 Exchange St., 
Buffalo 10, N. Y. 





Optical Film gs Co., 273] 
N. 6th St.. Phila. 33, P we 

Orange Products, — "554 Mitchell, 
Orange, N. J. 

Orange Roller Bearing Co., Inc., Metal. 
— Div., 558 Main St., Or inge, 


N. J. 

Orchard Industries, Inc., 701 W. State 
St., Hastings, Mich. 

Original Plastics, Inc., 529-531 54th St, 
West New York, N. 3 

Oris Mfg. Co., Inc., Jackson St., Thomas- 
ton, Conn. 

Orma Corp., 927 15th St., N.W., Wash- 
ington 5, D. C. 

Orna Plastics Co., 8583 Venice Blvd., 
Los Angeles 34, "Calif, 

Oronite Chemical Co., 38 Sansome St., 
San F ye te Calif. 

Osborn, C. J. Co., 1801 W. Blanche St., 
Linden, N. J. 

O'Sullivan Rubber Corp., Valley Pike, 
Winchester, Va. 

Ott, J. M. P., Mfg. Co., Inc., 87 Sabin St., 
Pawtucket, R. I 

*Owens-Corning ’ Fiberglas Corp., 598 
Madison Ave., New York 22, N. Y. 

*Owens-Corning Fiberglas Corp., Tex- 
tile Products Div., 16 E. 56th St., New 
York 22, N. Y. 

*Owens-Illinois Co., Closure & Plastics 
th P. O. Box 1035-1036, Toledo 1, 

oO 


P 


P. M. S. Co., The, 1071 Power Ave., 
Cleveland 14, Ohio 

Pace, F. D. Co., 69-73 Scribner N. W., 
Grand Rapids 4, Mich. 

Pacific Plasti-Fab Corp., 1001 Varian, 
San Carlos, Calif. 

Pacific Plastics Co., 707 Lander St. 
Seattle 4, Wash. 

Package Machinery Co., E. Long- 
meadow, Mass. 

Page Panel Co., 261 Railroad Ave., Cres- 
kill, N. J. 

Paisley Products, Inc., Div., Morning- 
star Nicol, Inc., 630 W. 5lst., New 
York 19, N. Y. 

Palfy Die-Mold Co., The, 2900 Bradwell 
Ave., Cleveland 9, Ohio 

Palm Plastics, Inc., 1314 S. Dixie, W. 
Palm Beach, Fla. 

Palmer, Homer W. & Co., Inc., 515 N. 
Halsted St., Chicago 22, IIl. 

Palmer Scott & Co., Inc., Foot of Logan, 
New Bedford, Mass. 

Palnut Co., The, 61 Cordier St., Irving- 
ton 11, N. 

Pan American Chemicals Div., Pan 
American Refining Corp., 122 E. 42nd 
St., New York 17, N. Y. 

Pan Chemical Corp. ., 1 Washington Ave., 
Hawthorne, N. J. 

Pan Laminates, Inc., 441 Madison Ave., 
New York 29, N. ¥. : 
Panelvyte Div., St. Regis Paper Co., 230 

Park Ave., ‘New York, N. Y. 

Pangborn Corp., 640 Pangborn Blvd., 
Hagerstown, Md. 

Pantasote Co., 444 Madison Ave., New 
York 22, N. "Y. cg 

*Pantex Manufacturing ag ‘ge 
Roosevelt Ave., Central Falls, R 

*Paper Machinery & Research, a b9 
1014 Oak St., Roselle, N. J. 

Paper Products Development Corp., 453 
W. 17th St., New York, N. Y. 

*Paragon Imprinting Co., 53 E. 10th St, 
New York 3, N. Y. 

Paragon Plastic Corp., 399 Broad St. 
Newark 2, N 

Paramount Mfg. Co., 511 Lancaster St. 
Leominster 176, Mass. 
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Parchcr James H. & Associates, 219 
N Broad St., Phila 7, Pa. 
Parc’ <¢ Chemical Co., 31 Cross Ave., 


M od Park, N. J. ; 
*Par! Plasties Co., 940 Park Ave., Lin- 


N. J. 

Parke Norman Co., 7 Springfield Ave., 
Chicopee, Mass. 

Parker Mfg. Co., P.O. Box 1589, San 
Diego 12, Calif. 

*Parker Stamp Works, Inc., The, 650 
Franklin Ave., Hartford 14, Conn. 

*Parker-Kalon Div., General American 
Transportation Corp., 200 Varick St., 
New York 14, N. Y. 

Parkway Plastics Inc., 393 S. 2Ist St., 
Irvington 11, N. J. : 

*Parkwood Laminates, Inc., 24 Water 
St., Wakefield, Mass. 

Parsons & Whittemore, Inc., 250 Park 
Ave., New York 17, N. Y. 

Partlow Corp., New Hartford, N. Y. 

Pasadena Hydraulics, Inc., 279 N. Hill 
Ave., Pasadena 4, Calif. 

Patent Button Co. of Tenn., The, 2221 
Century St., Knoxville 8, Tenn. 

Patent Chemicals Inc., 335 McLean 
Blvd., Paterson, N. J. 

Pathway Plastic Corp., 133 S. Terrace 
Ave., Mt. Vernon, N. Y. 

Patron Transmission Co., Inc., 129 Grand 
St., New York 13, N. Y. 

Patterson-Kelley Co., Inc., 1817 Warren 
St., E. Stroudsburg, Pa. 

Patzig Testing Laboratories, 2215 Inger- 
soll Ave., Des Moines 12, Iowa 

Paxton, A. E. Co., 57-17 79th Ave., Glen- 
dale 27, N. Y. 

Pearce Plastic Models, 911 Airway, Glen- 
dale 1, Calif. 

Pearson-Berlinghof, Inc., 18 North State 
St., Newtown, Pa. 

Peat Mfg. Corp., 10700 E. Firestone 
Blvd., Norwalk, Calif. 

*Peco Machinery Sales (Westminster) 
Ltd., 28 Victoria St., London S.W.1, 
England 

Peerless Chemical Corp., 110 Bleecker 
St., New York 12, N. Y. 

Peerless Molded Plastics, Inc., 401 Ham- 
ilton St., Toledo 2, Ohio 

Peerless Plastics, 8490 Warner Dr., Cul- 
ver City, Calif. 

Peerless Printing Ink Co., Ontario & Jan- 
ney Sts., Phila., Pa. 

Peerless Products Industries, 812-16 N. 
Pulaski Rd., Chicago 51, IIl. 

Peerless Roll Leaf Co., Inc., 4511 New 
York Ave., Union City, N. J. 

Pelsen Tool & Die Co., 25 Sterling St., 
Clinton, Mass. 

ap or Corp., Fairhill Ave., Glen- 
side, Fa. 

Pennsylvania Color & Chemical Co., 
Pine Run Rd., Doylestown, Pa. 

Pennsylvania Crusher Co., Room 1718, 
Liberty Trust Bldg., W. Chester, Pa. 

Pennsylvania Industrial Chemical Corp., 
120 State St., Clairton, Pa. 

Pennsylvania Plastic Co., 3231 Spring 
Garden Ave., Pittsburgh 12, Pa. 

Pennsylvania Pump & Compressor Co., 
Easton, Pa. 

Pennsylvania Refining Co., Butler, Pa. 

Penola Oil Co., 14300 McNichols Rd. 
W., Detroit 35, Mich. 

Peoria Plastic Co., 215 Taylor, E. Peoria, 


Pereles Bros., Inc., Cor. S. 7th & W. 
Arthur, Milwaukee 15, Wis. 
Periex Plastics, Inc., 2632 S. Dearborn, 
icago 28, Ill. 
rkins Glue Co., Lansdale, Pa. 
timan, A., 50 Broad St., New York 4, 
N. ¥. 
rma Seal Plastic Products Co., 366 
icouta St., St. Paul 1, Minn. 


© Indicates Advertiser. 


Permanent Label Co., 78 Ackerman St., 
Bloomfield, N. J. 

*Perry Plastics, Inc., 561 E. 18th St., 
Erie, Pa. 

Perrysburg Laboratories, Inc., 125 W. 
Third St., Perrysburg, Ohio 

Pesco Products Div., Borg-Warner Corp., 
24700 N. Miles Rd., Bedford, Ohio 

Peter Partition Corp., 19-21 Heyward St., 
B’klyn 11, N. Y. 

*Peters Chemical Mfg. Co., 3623 Lake 
St., Melrose Park, IIl. 

Peterson, A. W. & Sons Die Co., 131 
Prince St., New York 12, N. Y. 

Petroleum Specialties, Inc., 205 E. 42nd 
St., New York 17, N. Y. 

Pettibone Mulliken Corp., Beardsley & 
Piper Div., 2424 N. Cicero Ave., Chi- 
cago 39, Ill. 

*Pfizer, Chas. & Co., Inc., 630 Flushing 
Ave., B’klyn 6, N. Y. 

*Phelps Mfg. Co., The, Box 543, West- 
port, Conn. 

Phen-Trols, Inc., 15 Franklin Pl., Ruther- 
ford, N. J. 

Philadelphia Quartz Co., 1146 Public 

edger Bldg., Phila 6, Pa. 

Phillips Chemical Co., Bartlesville, Okla. 

Phillips Petroleum Co., Market Develop- 
ment Div., Bartlesville, Okla. 

Phoenix Glass Co., The, 9th St., Monaca, 


Pa. 

Phoenix Plastics Corp., Main St., Clinton, 
Mass. 

Pierce & Stevens, Inc., 710 Ohio St., 
Buffalo 3, N. Y. 

Pierce Wrapping Machine Co., 1100 E. 
81st St., LaGrange Park, IIl. 

Pikes Peak Plastics, Inc., 5 W. Cuchar- 
ras, Colo. Springs, Colo. 

Pine-Wood Plastic Co., Inc., 245 Sixth 
St., Cambridge, Mass. 

Pioneer Industries Inc., Div. Pioneer 
Latex & Chemical Co., Lincoln Blvd., 
Middlesex, N. J. 

Pioneer Lacquer Corp., McCarthy Ave., 
Cherry Valley, Mass. 

Pioneer Latex & Chemical Co., & its af- 
filiate Pioneer Industries, Inc., Lincoln 
Blvd., Middlesex, N. J. 

Pioneer Plastics, Box 14, Station D, Day- 
ton 10, Ohio 

Pioneer Plastics. Corp., 28 Goodhue, 
Salem, Mass. 

Pioneer Scientific Corp., 161 Great Neck 
Rd., Great Neck, N. Y. 

Pioneer Valley Plastics Co., 7 Spring- 
field St., Chicopee, Mass. 

Pirelli S.P.A., Viale Abruzzi, 94, Milano, 
Italy 

*Pittsburgh Coke & Chemical, 2023 
Grant Bldg., Pittsburgh 19, Pa. 

Pittsburgh Plastics Corp., Rte. 168, W. 
Pittsburgh, Pa. 

*Pittsburgh Plate Glass Co., Columbia- 
Southern Chem. Corp., One Gateway 
Center, Pittsburgh, 22, Pa. 

*Pittsburgh Plate Glass Co., Fiber Glass 
Div., One Gateway Center, Pittsburgh 
22, Pa. 

*Pittsburgh Plate Glass Co., Selectron 
Resins Div., One Gateway Center, 
Pittsburgh 22, Pa. 

Plandex Corp., 50 Buttonwood, Norris- 
town, Pa. 

Planet Plating Co., Inc., 494 Morgan 
Ave., B’klyn 22, N. Y. 

Plant Plastics, Inc., 417 Church Ave., 
S. W., P.O. Box 1342, Knoxville, Tenn. 

Plas-Tex Corp., The, 2525 Military Ave., 
Los Angeles 64, Calif. 

Plas-Ties Co., 1101 E. 1st St., Santa Ana, 
Calif. 

Plaskolite, Inc., 222 Neilston St., Colum- 
bus, Ohio 

*Plaskon, Barrett Div., Allied Chemical 
& we Corp., 40 Rector St., New York 
G, N. Y¥: 


Plast-Ad Mfg. Co., 319 Hydraulic Ave., 
S. Bend 22, Ind. 

Plast-O-Matic Corp., 37 Spruce St., Leom- 
inster, Mass. 

Plastal Specialties Co., 116 W. Denny 
Way, Seattle 99, Wash. 

— Corp., Chrysler Bldg., New York, 


- « 

*Plastex Co., The, 402 Mt. Vernon Ave., 
Columbus 3, Ohio 

Plastex Process Co., 230 W. Passaic St., 
Maywood, N. J. 

Plasti-Line Inc., Dutch Valley Rd. at 
Broadway, Knoxville 18, Tenn. 

Plasti-Products, 1855 River Rd., Eugene, 


Ore. 

Plasti-Vue, 19-07 Clintonville St., White- 
stone 57, L. I., N. Y. 

Plastic Academy Products Co., 345 Cen- 
tral St., Leominster, Mass. 

Plastic Age Co., 649 Arroyo Ave., San 
Fernando, Calif. 

Plastic Artisans, Inc., 70 Westchester 
Ave., White Plains, N. Y. 

Plastic Center, 127 N. Water St., Roch- 
ester 4, N. Y. 

Plastic Coating Co., Holyoke, Mass. 

Plastic Creators, Inc., 16 Industrial Av., 
Little Ferry, N. J. 

Plastic Developments, Inc., Mechanic, 
Attleboro, Mass. 

Plastic Embedments Co., 74 Falmouth, 
Attleboro, Mass. 

Plastic Engineering Co., Dunnell Lane, 
Pawtucket, R. I. 

Plastic Engineering Co. of Tulsa, 3128 E. 
Admiral Pl., Tulsa 10, Okla. 

Plastic Engineering & Sales Corp., 3138 
S. Pecan, Ft. Worth, Texas 

Plastic Enterprises Inc., 124-14 22nd 
Ave., College Pt., N. Y. 

Plastic Fabricating Co., Inc., 722 E. 9th 
St., Wichita 5, Kansas 

Plastic Fabricators, 44 Murray St., New 
York 7, N. Y. 

Plastic Film Corp., Plainfield, Conn. 

Plastic Glass Corp., 33 Ave. “P”, New- 
ark 5, N. J. 
Plastic Industrial Products, Inc., 363 
Highland Ave., Somerville 44, Mass. 
Plastic Industries, Inc., P. O. Box 224, 
Athens, Tenn. 

*Plastic Inlays, Inc., 252 Broad St., Sum- 
mit, N. J. 

Plastic Innovations, Inc., 185 Riverdale 
Ave., Yonkers, N. Y. 

Plastic Laminating Co., Wallingford Rd., 
S. of Princeton Pike, Swarthmore, Pa. 

Plastic Laminating Corp., 2087 Spring- 
field Ave., Vaux Hall, N. J. 

Plastic Lining Corp., 914 S. Wabash Ave., 
Chicago 5, Ill. 

Plastic Masters Inc., U. S. 12 West, New 
Buffalo, Mich. 

Plastic Materials, Inc., 589 Main St., 
Westbury, N. Y. 

Plastic Model Engineering, 3511 W. 
Olive Ave., Burbank, Calif. 

Plastic Mold Co., 3574 Fruitland Ave., 
Maywood, Calif. 

Plastic Mold & Die Co., 308 S. 3rd St., 
Darby, Pa. 

Plastic Mold & Tool Co., 7347 State Rd., 
Phila. 35, Pa. 

Plastic Molded Arts Corp., 12-01 44th 
Ave., &. ti. G. 1, NM. Y. 

*Plastic Molded Products Co., 6044 N. 
Pulaski Rd., Chicago 30, IIl. 

*Plastic Molders Supply Co., Inc., 74 
South Ave., Fanwood, N. J. 

*Plastic Molding Corp., Sandy Hook, 
Conn. 

Plastic Molding Powders, Inc., 2004 Mc- 
Donald Ave., B’klyn 23, N. Y. 

Plastic Moldings Corp., 859 Hathaway 
St., Cincinnati 3, Ohio 

Plastic Paper Co., 5365 Poplar Blvd., 
Los Angeles 32, Calif. 
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Plastic Process Co., Inc., 10400 Aviation 
Blvd., Los Angeles 45, Calif. 

Plastic Processing Co., Inc., 2210 S. Dort 
Hwy., Flint 1, Mich. 

Plastic Productions, 875 Washington St., 
Canton, Mass. 

*Plastic Products Corp., 24001 Aurora 
Rd., Bedford Heights, Ohio 

Plastic Products, Inc., Pine St., S. Nor- 
walk, Conn. 

Plastic Products of Texas, 1400 Cedar 
Springs, Dallas, Texas 

Plastic Research Corp., 49 Ashburton 
Ave., Yonkers 2, N. Y. 

*Plastic Research Products, 200 Beech 
St., Urbana, Ohio 

Plastic Sales Corp., 1116 Central Ave., 
Charleston, W. Va. 

Plastic Service knc., 225 No. Racine 
Ave., Chicago 7, Il. 

Plastic Service Corp., 318 E. 32nd St., 
New York 16, N. Y. 

Plastic Service Corp., 515 Boston St., La 
Porte, Ind. 

Plastic Specialty Products, 36 Clark St., 
Warren, Pa. 

Plastic Tooling Aids Laboratory, 475 
Madison Ave., Bridgeport 4, Conn. 

Plastic Toys Corp., Byesville, Ohio 

Plasticite Corp., 327 Rider Ave., New 
York Sl. N. Y. 

Plasticles Corp., 4207 Grand River, De- 
troit 8, Mich. 

Plasticraft Mfg. Co., 287 Laurel Ave., 
Kearny, N. J. 

Plasticraft Products Co., 1 Station Plaza, 
W. Nyack, N. Y. 

*Plasticrafters, Inc., 1829 S. 55th Ave., 
Chicago 60, IIl. 

Plasticrafts, Inc., 2806 N. Speer Blvd., 
Denver 11, Colo. 

Plastics Associates, P. O. Box 869, Pasa- 
dena 20, Calif. 

Plastics By Chapman, 1952 University 
Ave., Berkeley 4, Calif. 

Plastics Center of Texas, 317 Nogalitos 
St., San Antonio 2, Texas 

*Plastics Color Co., 233 Broad St., Sum- 
mit, N. J. 

Plastics Consultant Service, 155 E. 40th 
St., New York 16, N. Y. 

Plastics Craft Shop, 124 Ford Ave., Wy- 
andotte, Mich. 

Plastics Development Service, P. O. Box 
869, Pasadena, Calif. 

Plastics Engineering, 3314 Fountain Park 
Blvd., Knoxville, Tenn. 

Plastics Engineering, 2113 E. Sergeant 
St., Phila. 25, Pa. 

*Plastics Engineering Co., 1607 Geele 
Ave., Sheboygan, Wis. 

Plastics Engineering Co., 2102 69th St., 
Houston 11, Texas 

Plastics Fabrication, Inc., 711 First Ave., 
Seattle, Wash. 

Plastics, Inc., 224 Ryan Ave., St. Paul 2, 
Minn. 

Plastics, Inc., 304 W. Walnut St., Pasa- 
dena 3, Calif. 
Plastics, Laminates & Fabrics, Inc., 4640 
W. Fullerton Ave., Chicago 39, Ill. 
Plastics Mfg. & Supply Corp., 4707 Eu- 
clid Ave., Cleveland 3, Ohio 

Plastics Mfg., Inc., 484 Thomas St., 
Orange, N. J. 

Plastics Materials Corp., S. Windham, 
Me. 

Plastics Productions, Inc., 513 Gravier 
St., New Orleans 12, La. 

Plastiline, Inc., 2 Intervale St., White 
Plains, N. Y. 

Plastimold Corp., 61 Union St., Attle- 
boro, Mass. 

Plastipipe, Inc., 5544 W. 104th St., Los 
yom 45, Calif. 

*Plastiplate Co., Inc,, 7-9 Holmes Ave., 
South River, N. J. 
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Plastofilm, Inc., 916 W. Union Ave., 
Wheaton, IIl. 

Plast-O-Matic Corp., 387 Spruce St., 
Leominster, Mass. 

Plastray Corp., 823 Fisher Bldg., De- 
troit 2, Mich. 

Plastylite Corp., 333 North Drive, N. 
Plainfield, N. J. 

*Plating Engineering Co., 1928 South 
62nd St., Milwaukee 14, Wis. 

*Plax Corp., 672 Farmington Ave., W. 
Hartford, Conn. 

Plaxall, Inc., 5-26 46th Ave., L. I. C. 1, 

Y 


N. Y. 

Plexolite Corp. of California, 2051 East 
Maple, El Segundo, Calif. 

Plexon Corp., 104 S. Hudson, Greenville, 
S.C 


Plicose Mfg. Corp., 71-77 Box St., B’klyn 
22 Y 


Pluess-Staufer (North American) Inc., 
82 Beaver St., New York, N. Y. 

*Plura Plastics Co., 153 Chestnut Ave., 
Irvington 11, N. J. 

Plymouth Industrial Products, Inc., Box 
27, Plymouth, Wis. 

Pneumatic Scale Corp., 65 Newport Ave., 
N. Quincy 71, Mass. 

Poinsettia Co., Inc., 112 Cedar Ave., Pit- 
man 7, N. J. 

Polak Frutal Works, Middletown, N. Y. 

Polamold Products, P. O. Box 126, 
Springfield, Ohio 

Poliner, William, 780 Grand Concourse, 
Bronx 51, N. Y. 

Pollak Industrial Corp., Ross & Roberts 
Co., Div., 1299 W. Broad St., Strat- 
ford, Conn. 

Polo Plastics Co., 325 E. Chicago St., 
Milwaukee 2, Wis. 

Poly Cyclo Products Co., 12400 Cress- 
burn Ave., Cleveland, Ohio 

Poly Perm Printing, Inc., 64-74 W. 23rd 
St., New York 10, N. Y. 

Poly Plastic Products, Inc., 2 Fourth 
Ave., Paterson 4, N. J. 

Poly ~ me 11661 Wicks St., Sun Valley, 
Calif. 

Poly-Cycle Products Co., Murray Prod- 
ucts Inc., Div., 12500 Cressburn Ave., 
Cleveland 11, Ohio 

Poly-Fiber, Inc., 4545 Brazil St., Los An- 
geles 39, Calif. 

Polyform Plastics Corp., 24 University 
Pl., New York 3, N. Y. 

Polygon Products Co., 1432-34 W. Lake 
St., Chicago 7, Il. 

Polyken Products Dept., 222 W. Adams, 
Chicago 6, IIl. 

Polymer Chemical Co., 5920 Carthage 
Ave., Cincinnati 12, Ohio 

Polymer Corp. of Pa., 126 N. 5th St., 
Reading, Pa. 

Polymer Industries, Inc., Springdale, 
Conn. 

Polymold Plastics, Inc., 3417 N. Western 
Ave., Chicago 18, Ill. 

Polyphane Corp., 151 Mt. Vernon Ave., 
Mt. Vernon, N. Y. 

*Polyplastex United, Inc., 441 Madison 
Ave., New York 22, N. Y. 

Polyply Co., 4620 Santa Fe, San Diego 
9, Calif. 

Popular Plastic Products Corp., 256 Main 
St., Northport, N. Y. 

*Portage Plastic Corp., 1325 Adams St., 
Portage, Wis. 

*Porter, H. K. Co., Inc., Watson-Still- 
man Co., Div., 109 Aldene Rd., Ro- 
selle, N. J. 

Porter-Cable Machine Co., 1714 N. Sa- 
lina St., Syracuse 8, N. Y. 

Portz Plastics & Fibre Co., 411 North 
8rd St., Milwaukee 3, Wis. 

Post Electric Co., Inc., P. O. Box 335, 
Andover, N. J. 

*Powers Regulator Co., 3400 Oakton St., 
Skokie, III. 





*Powhatan Mining Co., 
Baltimore 7, Md. 

*Pratt & Whitney, Div. Niles-Be:ent. 
Pond Co., Charter Oak Ave., W. Hart. 
ford 1, Conn. 

Preble, Harry, Schoolhouse Rd., Cross 
River, N. Y. 

Precise Insert Co., 4520 San Fernando 
Rd., Glendale, Calif. 
Precise Instrument Parts Co., 4520 San 
Fernando Rd., Glendale 4, Calif. 
Precise Products Corp., 1328-30 Clark 
St., Racine, Wis. 

Precision Molded Plastics, Inc., 2014 Ww 
53rd St., Cleveland 2, Ohio 

Precision Plastic Products, Inc., 225 N., 
Racine, Chicago 7, IIl. 

Precision Plastics Co., 4655 Stenton Ave., 
Phila. 44, Pa. 
Precision Specialties, Inc., 212 North 
Western Ave., Los Angeles 4, Calif, 
Preis, H. P. Engraving Machine Co., 65] 
U. S. Highway #22, Hillside 5, N. J, 

Premier Plastic Mfg. Co., 220 N. Fi 
St., Minneapolis 3, Minn. 

Premier Plastic Products, Inc., 3982 
Broadway, Gary, Ind. 

Premier Plastics Co., Inc., 204 W. Wash- 
ington, Milwaukee 4, Wis. 

Premier Thermo-Plastics Co., Middle- 
town Rd., Jeffersontown, Ky. 

Presco Plastics, 121 North Broadway, 
Milwaukee 1, Wis. 

*Presque Isle Plastics, Inc., 2730 W. 
12th St., Erie, Pa. 

Presto Plastic Products Co., Inc., 11 E. 
26th St., New York, N. Y. 

Pribble Plastics Products, Inc., 554 Eben 
St., New Haven, Ind. 

*Price Driscoll Corp., 520 Fifth Ave., 
New York 36, N. Y. 

Primas Moldmakers, Inc., 240 Sheridan 
Ave., Buffalo 11, N. Y. 

Printloid, Inc., 93 Mercer St., New York 
3, N. ¥. 

Printon Corp., 304 E. 23rd St., New York 
10, N. Y. 

Process Co. of America, ProCo Bldg., 
Bay Harbor Island, Miami 41, Fla. 
*Process Development Co., Inc., P. O. 
Box 195, Station A, Toledo 5, Ohio 
Process Mold Co., 19665 Schoenherr 

Ave., Detroit 5, Mich. 
*Prodex Corp., P. O. Box 214, Union, 
N. J 


Wood i awn, 


Product Engineering & Development Co., 
9 North Tyler Ave., Hopkins, Minn. 
Product Miniature Co., 2240 South 54th 
St., Milwaukee, Wis. 

Production Machine Co., 311 Wells, 
Greenfield, Mass. 

Progressive Electronics Co., Inc., 120 
Home PIl., Lodi, N. J. 

Progressive Machine Co., Inc., 198 E. 
25th St., Paterson 4, N. J. z 
Progressive Plastics Mfg. Co., 605 E. 
132nd St., New York 54, N. Y. 
Prolon Plastics Div., Pro-phy-lac-tic 

Brush Co., Florence, Mass. 
Protective Lining Corp., 22 Woodhull 
St., B’klyn 31, N. Y. a 
Prufcoat Laboratories, Inc., 63 Main 5t., 
Cambridge 42, Mass. ; 
Publicker Industries, Inc., 1429 Walnut 
St., Phila. 2, Pa. 
Pulva Corp., 550 High St., Perth Amboy, 


N. J. 

*Pulverizing Machinery Div., Metals 
Disintegrating Co., Inc., 30 Chatham 
Rd., Summit, N. J. 

Puritan Mfg. Co., The, 1 Robbins St. 
Waterbury 20, Conn. 

Pyle-National Co., 1334 N. Kostner Ave. 
Chicago 51, IIl. 

Pyraglass, Inc., South Robinson Ave. 
Newburgh, N. Y. 

Pyramid Chemical Co., 1345 Arch °*, 
Phila. 7, Pa. 
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pyramid industrial Fi Co., 431-3 

“Sot a Blvd., New York 55, N. Y. 

Pyrat “lasts, Inc., 554 W. Polk St., 
hic: zo 7, I 

B tasties Corp., 690 Chestnut St., 
0 

me r "Instrument Co., Inc., Bergen- 

‘field, N. J. 

pyrote Leather Go., 287 Whitney St, 

“Let minster, 

Pyroxy lin eden, Inc., 4851 5 

“Louis Ave., Chicago 32, Ill. 


Q 


Quaker Oats Co., The., Chemicals Dept., 
Merchandise Mart Plaza, Chicago 54, 
Ill. 

Queen Products, Inc., 215 Georgia Ave., 
Providence 5, R. % 

Quincy ee cand Co., 217 Maine St., 
Quincy, 

*Quinn-Berry Corp., 2609 W. 12th St., 
Erie, Pa. 


R 


*R-B-H Dispersions, Div. of Interchemi- 
cal Corp., 2 Hamilton St., Bound 
Brook, N. J. 

R. C. Molding, Inc., 112 South 6th St., 
New Hyde Park, N. Y. 

R C A Industrial Equipment, Camden, 


i 

*R. E. C. Mfg. Corp., 1250 Highland St., 
Holliston, Mass. 

R & K Tool & Die Co., The, 3891 W. 
150th St., Cleveland 11, Ohio 

*Radial Cutter Mfg. Corp., 831 Bond St., 
Elizabeth 4, N. J. 

Radio Corp. of America, Industrial Prod- 
ucts Section, Front & Cooper Sts. 
Camden 2, N. J. 

*Radio Receptor Co., Inc., Thermatron 
a 251 W. 19th St., New York 11, 
N. Y. 

Rafi & Swanson, Inc., 311 Eastern Ave., 
Chelsea 50, Mass. 

Rahn-Robbins Plastics & Rubber, Inc., 
3383 E. Layton Ave., Cudahy, Wis. 
Rainbow Plastic Products Co., 6012 Way- 

zata Blvd., Minneapolis 16, Minn. 

Raleigh Enterprises, Inc., 900 Broadway, 
New York, N. Y. 

Ralston, W. & Co., Synthetics Div., 177 
St. & Harlem River, New York 53, N. Y. 

Rand Rubber Co., 397 Sumner Ave., 
Bklyn 16, N. Y. 

Randazzo Plastic Co., 1536 W. Slauson 
Ave., Los Angeles 47, Calif. 

— Products Co., 12th St., Carl- 
stact 5. 

— ‘? Enterprises, Inc., P. O. Box 

Tifton, Ga. 
Rapid Machinery Co., Inc., 
Marion, Iowa 

Rapids Standard Co., Inc., The, 130 
Hg — St., N. W., Grand Rapids 
, Mich 

Rathbun Molding Corp., 290 Rochester, 
Salamanea, N. Y. 

Ray Products Co., Inc., 703 So. Palm 
Ave., Alhambra, Calif. 

Maghes tos- “Manhattan, Inc., 61 Willet St., 

AS iC, ° 

Raybestos-Manhattan, Inc., Asbestos Tex- 

tile Div., Manheim, Pa. 


— , Inc., 261 E. 5th St., St. Paul 1, 


889-11th 
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Raymond Eaienitenien, Inc., 261 E. 5th 
St., St. Paul 1, 

Rayon Processing ony ‘of R. L, Inc., 1 
Moshassuck St., Pawtucket, RI. 

Rayonier Inc., 161 E. 42nd St., New 
York 17, N. Y. 

Read Standard Corp., York, Pa. 

*Recto Molded Products, Inc., Appleton 
& B& OR. R., Cincinnati 9, Ohio 

Reed Plastics Corp., 116 Gold St., 
Worcester, Mass. 

*Reed-Prentice Corp., 677 Cambridge 
St., Worcester 4, Mass. 

Reeves Brothers, Inc., Vulcan Rubber 
Products, Inc., Sub., 54 Worth St., 
|. i Ay A Ree 

Reeves Pulley Co., 1225 7th St., Colum- 
bus, Ind. 

Reflexite Corp., 114 Manhattan St., 
Stamford, Conn. 

Reflin Co., 5730 Kearney Villa Rd., San 
Diego, Calif. 

Regal Plastic Co., 2800 E. 14th St., Kan- 
sas City 27, Mo. 

Reichard-Coulston, Inc., 15 E. 26th St., 
New York 10, N. Y. 

*Reichhold Chemicals, Inc., 525 North 
Broadway, White Plains, N. Y. 

*Reifenhauser, A., Troisdorf Bez-Koln, 
Germany 

Reilly Tar & Chemical Corp., 191 Dore- 
mus Ave., Newark 5, N. J. 

Reinecke & Associates, 155 E. Ohio, Chi- 
cago 1], Ill. 

Reinforced Plastics Consultants, 1548 
W. 135th St., Gardena, Calif. 

Reinhardt, J. A. & Co., Mountain Home, 


Pa. 

Reinhardt Plastics Co., 211 Santa Fe Dr., 
Denver 9, Colo. 

Reinhold Engineering & Plastics Co., 
— E. Imperial Highway, Norwalk, 


Calif. 
Reinhold, F. E. Mfg., 7001 McKinley 
Ave., Los Angeles 1, Calif. 
Reinhold-Geiger Plastics, Inc., 8763 
Crocker St., Los Angeles 3, Calif. 
Reiss Associates, 49 Elmwood St., New- 
ton 58, Mass. 
Reliance Plastic & Chemical Corp., 108- 
110 Kearney St., Paterson 2, N. J. 
Remler Co., Ltd., 2101 Bryant St., San 
Francisco 10, Calif. 

Republic Molding Corp., 6467 N. Avon- 
dale Ave., Chicago 31, IIl. 

Resdel Engineering Corp., 2351 Riverside 
Dr., Los Angeles 39, Calif. 

Resin Industries, Inc., 315 Olive St., 
Santa Barbara, Calif. 

*Resinoid Engineering Corp., 3445 How- 
ard St., Skokie, Ill. 

eT Corp., 39 Plansoen, Belleville 
9, N. J. 

*Reslac Chemicals, Inc., 3634 W. 38th 
St., Chicago, IIl. 

Resolite Corp., Route #19, Zelienople, 


Pa. 

Respro, Inc., 530 Wellington Ave., Cran- 
ston 10, a 

Revell, Inc., 4223 Ocean Park Ave., Ven- 
ice, Calif. 

Rex ‘Corp., Hayward Rd., W. Acton, 
Mass. 

Rex Plastics Co., Inc., ad Seneca Creek 
Rd., Buffalo 34, N. 

Rexton Finishes, Inc., 62. 70 Woolsey St., 
Irvington 11, N. J. 

Reynolds Chemical Products Co., 1200 
N. Main St., Ann Arbor, Mich. 

Reynolds Metals Co., 3rd & Grace Sts., 
Richmond, Va. 

Reynolds Plastics, Inc., 3351 Oakley Park 
Rd., Walled Lake, Mich. 

*Rezolin, Inc., 5736 W. 96th St., Los An- 
geles 45, Calif. 

Rheem Mfg. Co., 7600 S. Kedzie, Chi- 
cago 29, Iil. 

Rhode Island Laboratories, Inc., 100 
Pulaski St., W. Warwick, R. I. 


Rich-Tex, Inc., Industrial Village, Cedar 
Grove, N. 

Richard Alan ae Co., Factory Rd., 
Roosevelt, J. 

Richards Chemie Works, Div., Onyx 
Oil & Chemical Co., Warren & Morris 
Sts., Jersey City 2, N. z, 

*Richardson Co., The, 2747 Lake St., 
Melrose Park, Tl. 

Richardson Scale Co., 668 Van Houten 
Ave., Clifton, N. J. 

Richter, Frederic A., 1220 N. State St., 
Chicago 10, Ill. 

Rider Engineering & Plastic Co., 2175 S. 
2nd West, Salt Lake City, Utah 

Ridgefield Plastic Products Co., Route 
#7, Ridgefield, Conn. 
ay ary Plastic Products, Inc., 3910 Co- 
asset St., Burbank, Calif. 

Riverdale Color Co., 425 South St., New- 
ark 5, N. J. 

*Riverside Plastics +. Miller Rd., 
Hicksville, L. I., N. 

Robbins, Jim Co., ae Hwy. & 
14 Mile Rd., Royal Oak, Mich. 

*Robbins Plastic Machinery Corp., 1430 
Mishawaka St., Elkhart, Ind. 

Robertshaw-Fulton Controls Co., Long 
Beach 5, Calif. 

Robertson, H. H. Co., 2400 Farmers Bank 
Bldg., Pittsburgh 22, Pa. 

Robinson Industries, Inc., Franklin Plas- 
tics Div., 315 Grant St., Franklin, Pa. 

Robinson Moulded Products, Ltd., 183 
George St., Toronto, Ontario, Canada 

Robinson Plastics Corp., 132 Lafayette 
St., New York 13, N. Y. 

Rochelle Plastic Mold Co., Inc 
bago St., Clifton, N. J. 

Rock Island Millwork Co., 2525 4 Ave., 
Rock Island, IIl. 

*Rogan Bros., 8029 N. Monticello Ave., 
Skokie, Ill. 

Roger Mfg. Co., 5200 E. 12th St., Oak- 
land 1, Calif. 

*Rogers Corp., Rogers, Conn. 

Rogers Plastic Corp., West Warren, Mass. 

Rogers, V. F., 2454 15th St., Denver, 
Colo. 

Rohden Mfg. Co., 4739 W. Montrose 
Ave., Chicago 41, Il. 

*Rohm & Haas Co., Washington Sq., 
Phila. 5, Pa. 

*Rohm & Haas Co., Resinous Products 
Div., Washington Sq., Phila., Pa. 

Rollway Bearing Co., Inc., 541 Seymour 
St., Syracuse, N. Y. 

*Romar Plastics, Inc., 1311 E. Main St., 
St. Charles, II. 

Rome Plastic Specialties, Inc., 
rison St., Worcester, Mass. 
*Rona Laboratories, Inc., 352 Doremus 

Ave., Newark, N. J. 

Rondale Co., Inc., 161 E. 11th Ave., 
Roselle, N. J. 

Rosbro Plastics Corp., 34 Ormsbee Ave., 
Providence 1, R. I. 

Rosenthal, Alfred A., 3 Park Row, New 
York 38, N. Y. 

Ross & Roberts Co., Div., Pollak Indus- 
trial Corp., 1299 W. Broad St., Strat- 
ford, Conn. 

Ross, Charles & Son Co., 148-156 Classon 
Ave., B’klyn 5, N. Y. 

Rostone Corp., Earl Ave., Lafayette, Ind. 

Rothenstein, Guy B., 48-08 Van Dam St., 
Oe Ee a A 

Rotherm Engineering Co., Inc., 7280 W. 
Devon Ave., Chicago 31, IIl. 

*Rotuba Extruders, Inc., 437-88th St., 
B’klyn 9, N. Y 

Rowland Products, Inc., 220 Fairview 
Pl., Kensington, Conn. 

Royal Mfg. Co., Inc., 200 N. Granite St., 
Prescott, Ariz. 

Royal Master, Inc., State Hwy., #23, 
Riverdale, N. J. 

Royal Tool Co., Inc., 198 Knowlton St., 
Bridgeport 8, Conn. 
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*Royalite Plastics Products, United 
States Rubber Co., 2638 N. Pulaski 
Rd., Chicago 39, Ill. 

*Royle, John & Sons, 10 Essex St., Pat- 
erson 3, N. J. 

Rubatex Div., Great American Industries, 
Inc., Bedford, Va. 

Rubba, Inc., 1015 E. 173rd St., New 
York 60, N. Y. 

*Rubber & Asbestos Corp., 243 Belleville 
Ave., Bloomfield, N. J. 

*Rubber Corp. of America, New South 
Rd., Hicksville, N. Y. 

Ruberoid Co., The, 500 Fifth Ave., New 
York 36, N. Y. 

Rucker Co., The, 4228 Hollis St., Oak- 
land 8, Calif. 

Ruf Machine Co., Inc., 417 E. 93rd St., 
New York 28, N. Y. 

Russell Reinforced Plastics Corp., 521 
Hoffman Ave., Lindenhurst, N. Y. 
Ruthman Machinery Co., 1809 Reading 

Rd., Cincinnati 2, Ohio 

Ryerson, Joseph T. & Son, Inc., P. O. 

Box 8000-A, Chicago, IIl. 


S 


S K W Mfg. Co., 4632 No. Lamon Ave., 
Chicago 30, II. 

Sadtler, Samuel P. & Son, Inc., 1517 Vine 
St., Phila. 2, Pa. 

*Safety Car Heating & Lighting Co., 
Inc., Entoleter Div., 1187 Dixwell 
Ave., Hamden 16, Conn. 

St. Clair Plastics Corp., 1295 S. Parker, 
Marine City, Mich. 

St. oe Textile Corp., 119 W. 40th 

New York 18, N. Y. 

~ ‘aah Plastic Moulding Co., 4605 
Olive St., St. Louis 8, Mo. 

St. Regis Paper Co., Panelyte Div., 230 
Park Ave., New York 17, N. Y. 

Sajar Plastics, Inc. ., P. O. Box 366, Mid- 
dlefield, Ohio 

Sakier, George, 340 E. 7lst St., New 
York 22, N. Y. 

Saman Plastics Corp., 97 Classon Ave., 
B’klyn 5, N. Y. 

Sandee Mfg. Co., 5050 W. Foster Ave., 
Chicago 30, Ill. 

Sandman, Eli Co., 30 Wyman St., 
Worcester 10, Mass. 

Sandstrom, J. G. Grinding Wheel Co., 
922 St. James Ave., Springfield 4, Mass. 
Santa Barbara Plastics Corp., Santa Bar- 
bara Airport, Goleta, Calif. 

*Santay Corp., 351 N. Crawford, Chi- 
cago 24, Ill. 

Saphier, Michael Associates, Inc., 350 
Madison Ave., New York 10, N. Y. 
«~~ Plastics Inc., Box 490, Bellows 

Falls, Vt., 

*Sarco Co., Inc., 350 Fifth Ave., New 
York 1, N. Y. 

Sarcol Foundry & Pattern Corp., 3050 
W. Taylor St., Chicago 12, Ill. 

Scarmar Mfg. Co., 102-106 Straight St., 
fer ge MN. I. 

Schaake, A. J. Co., 486 Selby Ave., St. 
Paul 2 Minn. 

Schauer Mfg. Corp., 4500 Alpine Ave., 
Cincinnati 36, Ohio 

Scheele, Edwin H., 53-30 Skillman Ave., 
Woodside 7 77, N. Y. 

Schenectady Varnish Co., Inc., P. O. 
Box 1046, Schenectady 1, N. Y. 

Schlesinger, J. George, 550 5th Ave., 
New York, N. Y. 

Schoneberger, A. W. & Co., P. O. Box 
1036, Cincinnati 1, Ohio 
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Schori Process Div., Ferro-co Ones ™ 4 
1] 43rd Rd., Long Island City 1, 

Schreiter, F. R., Inc., 179 Beck Ay 
Clinton, Mass. 

*Schulman, A. Inc., 790 E. Tallmadge 
Ave., Akron 9, Ohio 

Schulz, Richard O. Co., 2425 N. 75th 
Ave., Elmwood Park 35, IIL. 

Schutz-O’Neill Co. ., 307 Portland Ave., 
Minneapolis 15, Minn. 

Schwab Latex Corp., 134th & Riverside 
Dr., New York, N. Y. 

*Schwab Plastics Corp., 730 S. Dix, De- 
troit 17, Mich. 

*Schwartz Chemical Co., Inc., 50th Ave. 
& 2nd St., L. I. C., N. Y. 

*Schwarzfaerber & Co., G.m.b.H., Geis- 
seestrasse 42, Nurnberg, Germany 

Schwebel, J. P. & Co., Inc., 424 Madison 
Ave., New York 17, N. Y. 

Scientific Abrasives, 5100 N. Canfield 
Rd., Chicago 31, Ill. 

Scientific Design Co., Inc., 2 Park Ave., 
New York 16, N. Y. 

Scientific Research, Inc., 141 E. Glenside 
Ave., Glenside, Pa. 

*Scott "Testers, Inc., 96 Blackstone, Provi- 
dence 1, 1. 

*Scranton Plastic Laminating Corp., 
3218 Pittston Ave., Scranton 6, Pa. 

Seal-View Co., Wayne, Pa. 

*Sealomatic Electronics hs Dept. P., 
429 Kent Ave., B’klyn, N. 

Seamlex Co., Inc., 4123 24th St., Long 
Island City, N. Y. 

Seder Plastics Corp., 300 N. College 
Ave., Fort Collins, Colo. 

Seiberling Rubber Co., Plastics Div., 
Newcomerstown, Ohio 

*Sepanski & Associates, 900 Clancy NE, 
Grand Rapids 5, Mich. 

*Service Plastics, Inc., 1118 W. Jackson 
Blvd., Chicago 7, Ill. 
*Servospeed Div., Electro-Devices, Inc., 
4-6 Godwin Ave., Paterson 1, N. J. 
Servwell Products Co., The, 6541 Euclid 
Ave., Cleveland 3, Ohio 

Severance Tool Industries, Inc., 638 Iowa 
Rd., Saginaw 1, Mich. 

Seward Industries, Inc., 111 Hudson St., 
New York 13, N. Y. 

Shakeproof Div. of Illinois Tool Works, 
2501 N. Keeler Ave., Chicago 39, IIl. 

Shamban, W. S. & Co., 11617 W. Jeffer- 
son Blvd., Culver City, Calif. 

Sharpe Plastics, Inc., Union Ave., P. O. 
Box 247, S. Sudbury, Mass. 

Sharples Chemicals, Inc., Three Penn 
Center Plaza, Phila 2, Pa. 

*Shaw, Francis & Co., Ltd., Corbett St., 
Manchester 11, England 

Shaw Industries, Inc., Box 591, Frank- 
lin, Pa. 

*Shaw Insulator Co., 160 Coit St., Irv- 
ington 11, N. J. 

Shaw-Randall Co. Inc., 39 Sabin St., 
Pawtucket, R. I. 

Shawinigan Products Corp., 350 Fifth 
Ave., New York 1, N. Y. 

Shawinigan Resins Corp., Monsanto Ave., 
Springfield 2, Mass. 

Shawmire Textile Co., 401 Mills Ave., 
Spartanburg, S. C. 

*Sheffield Plastics, Inc., Salisbury Rd., 
Sheffield, Mass. 

Shell Chemical Corp., 380 Madison Ave., 
New York 17, N. Y. 

Shell Oil Co., 50 W. 50th St., New York 
20, N. Y. 

Sheller Mfg. Corp., S. Bridge St., Port- 
land, Ind. 

Shelley Products, Ltd., 220 Broadway, 
Huntington Station, N. Y. 

Shellmar-Betner Div., Continental Can 
Co., 100 E. 42nd St., New York 17, 
N. Y. 

Shephard, J. H. Son & Co., 1820 East 
Ave., Elyria, Ohio 





Sheridan-Gray, Inc., 405 Via Chico, Palos 
Verdes Estates, Calif. 

Sherman Industrial Electronics Co., 505 
Washington Ave., Belleville, N. J. 
Sherwin-Williams Co., The, 100 Park 

Ave., New York 17, N. Y. 

*Shoe Form Co., Inc., 26 Aurelius Ave, 
Auburn, N. Y. 

Shore Line Industries, Inc., Railroad 
Ave., Clinton, Conn. 

Shriver, T. & Co., Inc., 882 Hamilton $t., 
Harrison, N. J. 

aon, Philip & —— 15-33 Goethe 

Buffalo 6, N. Y. 

ido Rudolph R. Co., 183 St. Paul 
Rochester 4, N. Y. 

*Sierra Electric Corp., 15100 S. Fi- 
gueroa, Gardena, Calif. 

Sierra Products Co., 1632 E. Compton 
Blvd., Compton, Calif. 

Sierracin Corp., The, 1121 Isabel St, 
Burbank, Calif. 

Silicone ey Inc., 567 Third Ave., 
New York 16, N. Y. 

Silin Research Associates, 9390 Lem Tur- 
ner Rd., Jacksonville, Fla. 

Sill Industries, 187 Maplewood Ave., 
Maplewood, N. J. 

*Sillcocks-Miller Co., The, 10 W. Parker 
Ave., Maplewood, N. 7 

Simonds Saw & Steel Co., 470 Main St., 
Fitchburg, Mass. 

*Simplomatic Mfg. Co., 4416 W. Chi- 
cago Ave., Chicago 51, Ill. 

Simpson Electric Co., Div. of American 
Gage & Machine Co., 5200 W. Kinzie 
St., Chicago 44, Ill. 

Sinclair-Collins Valve Co., The. & Valv- 
air Corp., 454 Morgan Ave., Akron 11, 


Ohio 

Sindar Corp 330 W. 42nd St., New 
York 36, pA 

Singer, phe H., 14 Bench Lane, 
Levittown, N. Y. 

Singer Mfg. Co., Diehl Mfg. Co., Elec- 
trical Div., 1178 Finderne Ave., Som- 
erville, N. p? 

*Sinko Mfg. & Tool Co., 3135 W. Grand 
Ave., Chicago 22, Ill. 

Sirotta, Bernard Co., 610 Smith St. 
B’klyn 31, N. Y. 

Size Control Co., Div. of American Gage 
& Machine Co. ., 2500 W. Washington 
Blvd., Chicago 12, Il. 

Skeist, Irving, 14 Edgar St., Summit, 


N. J. 

anni Mfg. Corp., 1334 Canal Ave., 
Long Beach 7, Calif. 

Skyline Industries, Inc., Skyline Drive, 
Titusville, Pa. 

Sloane Plastics Co., 319 Main St., 
Concord, Mass. 

Slomons Labs., Inc., 31-27 Thomson 
Ave., Long Island City 1, N. Y. 

Smart & Brown, Ltd., 25 Manchester Sq., 
London W. 1, England _ 

Smith Chemical & Color Co., Inc., 5° 
John St., B’klyn 1, N. Y. 

Snapvent Co., 1107 W. Cumberland, 
Knoxville 16, Tenn. 

Snell, Foster D., to 29 W. 15th St. 
New York Hi, N., Y. 

Snyder Chemical Corp., Henry St. 
Bethel, Conn. 

So-Lo Works, Inc., Loveland, Ohio 

*Sobenite, Inc., 1026 W. King St., S. 
Bend 16, Ind. 

Societa Italiana Della Celluloide, ©as- 
tiglione Olona, Verese, Italy 

Societa’ Rhodiatoce S.p.A., Piazza lug- 
abella, 15, Milano, Italy 

Society of Plastics Engineers, Inc., 3 F: 
Putnam Ave., Greenwich, Conn. __ 

Society of the Plastics eat, - 67 
W. 44th St., New York 18, N 

Soft-Flex Glass Fabrics "ht 10 . N. 
Highland Ave., Los Angeles 38, alif. 

Solar Plastic Products Co., 1635 F. 16th 
St., B’klyn 29, N. Y. 
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xSolem \iachine Co., Merritt- a _ a 
120 Niagara St., Lockport, N 

Solid-Ar' CO. Sh yu Yorkwood Rd., Bal- 
1m 

Solve : om Div., Allied Chem. & Dye 
Corp. 61 Broadway, New York 6, 

abe t Industrial Dasiere. Vander- 
veer Parkway, Somerville, N. J. 

Sonneborn, L. Sons, me 300 Fourth 
Ave., New York 10, N. Y. 

Sonoco Products Co., Hartsville, S. C. 

xSouth Florida Test Service, 4201 N. W. 
7th St., Miami 34, on la. 

Southe: stern Plastics, Inc 106 Western 


Branch Blvd., Portsmouth, Va. 
Southeastern Sales Corp., se Central 
Ave., St. ea a 
xSouthern Plastics 408 Pendleton 


St., Columbia 1, S. C. 

Southern Screw Co. Statesville, N. C. 

Southwester 21380 S. Kedzie Ave., Chi- 

cago 23, 

et Plastic Pipe Co., 

Texas Vitrified Pipe Co., 5 Pah, 
Wells, Texas 

Spadone Machine Co., Inc., South Nor- 
walk, Conn. 

Spartan Industrial Corp., 51 Chambers 
St., New York 7, N. Y. 

Spaulding Fibre Co., Inc., 310 Wheeler 
St., Tonawanda, N. Y. 

Special Products Div., Weyerhaeuser 
Timber Co., P. O. Box 1645, Tacoma 
1, Wash. 

Specialized Plating Co., 2238 Purdue 
Ave., W. Los Angeles 64, Calif. 

Specialties noted Co., 113 St. Clair 
Ave., N. E., Cleveland 14, Ohio 

Specialty Insulation Mfg. Cr Inc., Cen- 
ter St., Hoosick Falls, N. Y. 

Specialty Products Co., 190 Warren St., 
Jersey City, N. J. 

*Spencer C emical Co., Dwight Bldg., 
Kansas City 5, Mo. 

Spencer Turbine Co., The, 486 New 
Park Ave., Hartford 6, Conn. 

Sperzel Co., 2845 Harriet Ave., Minne- 
apolis 8, Minn. 

Spiral-Glas Pipe Co., 47 Bayard St., 
New Brunswick, N. J. 

— saa 1 Park Ave., New York 
Springfield Cast Products, Inc., 124 
Switzer Ave., Springfield 9, Mass. 
Springfield Moulders, Inc., Cushman St., 

Monson, Mass. 

Springfield Pattern Works, Inc., 124 
Switzer Ave., +. 9, — 

Springfield Tool & is -— 
Springfield jog Soringheld. 'N 

— D Co., N. Tippecanoe my “tore 
nc 

Squires Plastics, Inc., 300 Grant St., 
Verona, Pa. 

Stage ? aad, 2113 E. Sargent St., 

lia. 

= CG Gerald, “2 E. 46th St., New York 


Stand ard Coated Products, Inc., Bu- 
chanan, N. Y. 

Standard Electric Mfg. Co., Haddon 
Ave., W. Berlin, N. J. 

Stands ard Insulation Co., 74 Paterson 
Ave., E. Rutherford, N. J. 

*Stand: rd Machinery Co., 12 Water, 
Mys tic, Conn. 

*Standard Molding Corp., 1517 E. Third 
St., Dayton 3, Ohio 

Standard Oil Co. of Calif., Product Ac- 
ceptance Dept., Standard Oil Bldg., 
San Francisco, Calif. 

Stand d Plastics Co., Inc., 62 Water St., 
Attleboro, Mass. 

Standard Pyroxoloid Corp., 85 Pleasant 
t.. Leominster, Mass. 

Standard Toch Chemicals, Inc., 2600 
Richmond Terr., Staten Island, N. Y. 
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*Standard ae Co., 47 Hamilton St., 
Leominster, M 
Clemente & Color Co., 
Huntington, W. Va. 
*Stanley Chemical Co., The, E. Berlin, 


Conn. 

~~ Die oe Supply Co., 19 Stewart St., 

Starline Sesdacts. 1717 N. Main St., Los 
Angeles 12, Calif. 

Starlite Plastic Co., 297 Southwood Dr., 
Kenmore 17, N. Y. 

Steckler, R. Laboratories, 8200 Harvard 
Ave., Cleveland. 5, Ohio 

Steere Enterprises, Inc., 70 S. Canal St., 
Akron 8 

Stein lhe Foes Co., 107 8th St., B’klyn 
15, N. Y. 


Stein, Hall & Co., Inc., 285 Madison 
Ave., New York 17, N. Y. 

Steiner Plastic Mfg. Co., Inc., Pratt Oval, 
Glen Cove, N. Y. 

Stekert, Martin M., 45 W. 34th St., New 
York . wa 2 

Stelray Products, Inc., 65 Shelton Ave., 
Shelton, Conn. 

— Electric Motors, Inc., 5401 Tele- 

aph Rd., Los Angeles 93, Calif. 

aSter ing, Inc., 3738 N. Holton St., Mil- 
waukee 12, Wis. 

Sterling Molders, Inc., 277 Military Rd., 
Buffalo 7, N. Y. 

Sterling Plastics Co., 1140 Commerce 
Ave., Union, N. J. 

Stevens, J. P. & Co., Inc., 1460 Broad- 
way, New York 36, N. Y. 

Stewart, F. S. Associates, 10819 Venice 
Blvd.. Los Angeles 34, Calif. 

Stimsonite Div. of Esna, 3445 N. Kimball 
Ave., Chicago 18, IIl. 

*Stokes, F. J. Machine Co., 5500 Tabor 
Rd., Phila. 20, Pa. 

Stokes Molded Products, Inc., 110 Tay- 
lor St., Trenton 4, N. ]. 

Stokes- Trenton, Inc., 150 Enterprise Ave., 
Trenton 9, N. J. 

Stone, S. G. Tube Machine Corp., 1770 
W. Berteau Ave., Chicago 13, Til. 

Stoner-Mudge, Inc., 2000 Westhall St., 
Pittsburgh 33, Pa. 

Stow Mfg. Co., 48 Shear St., Bingham- 
ton, N. Y. 

Strabeg ee Co., 828-830 Home St., 
Bronx 59, 7. 

Streamline © ta Co., 175 Prince St., 
New York 12, N. Y. 

Stressen-Reuter, Inc., 2113 Medill Ave., 
Chicago 47, IIl. 

Strick Co., Whitaker & Godfrey Ave., 
Phila. 24, Pa. 

Stricker, Carl, 62 Yantacaw Brook Rd., 
Upper Montclair, N. J. 

*Stricker-Brunhuber Corp., 19 W. 24th 
St., New York 10, N. Y. 

Stringfield, Raymond B., 229 S. Nor- 
mandie Ave., Los Angeles 4, Calif. 

*Structurlite Plastics Corp., 85 High St., 
Hebron, Ohio 

Strux Corp., 14 South 13th St., Linden- 
hurst, N. Y. 

Studebaker Machine Co., 1221 S. Ninth, 
Maywood, IIl. 

Sturtevant Mill Co., 110 Clayton St., 
Boston 22, Mass. 

Styrene Products Ltd., 96 Piccadilly, 
London, W. I., England 

Success Plastics Recovery Works, 1030 
. White River Pkwy., Indianapolis 6, 

nd. 

*Sullivan Chemicals Div., 420 Hart St., 
Chicago 22, Ill. 

*Sullivan Varnish Co., 410 N. Hart St., 
Chicago, IIl. 

*Sun Chemical Corp., Electro-Technical 
Products Div., 113 E. Centre St., Nut- 
ley 10, N. J. 

*Sun Chemical Corp., Warwick Chemi- 
cal Co., Div., 10-10 44th Ave., L. I. C. 
lL, Me oe 


Sun Plastic, Inc., Sogn Vincent St., Cuya- 
aa a Falls, O 
_o *1204 S. Woodward, 


Oak, ge 
soya Oak » 1512 W. Pierce, 


Milveskes ah 46, wie 

Super Tool Co., 21650 Hoover Rd., De- 
troit 13, Mich. 

Superior Materials, Inc., 120 Liberty St., 
New York 6, N. Y. 

*Superior Plastics, Inc., 410-430 N. Oak- 
ley Blvd., Chicago 12, Ill. 

Surprenant Mfg. Co., 199 Washington 
St., Boston 8, Mass. 

Swan ae Co., 1151 Broadway, New 
York 1, 

pO... Se Plastics Co., 6986 Bandini 
Blvd., Los Angeles 22, Calif. 

Swibold, Duane, 1415 Williamson Rd., 
Saginaw, Box 2188, Mich. 

— Co., 1838 165th St., Hammond, 
nd. 

Swift, M. & Sons, Inc., 10 Love Lane, 
Hartford 1, Conn. 

Sylvan Plastics, Inc., 350 Fifth Ave., 
New York 1, N. Y. 

Sylvania Div., American Viscose Corp., 
1617 Pennsylvania Blvd., Philadelphia 


3, Pa. 

*Sylvania Electric Products, Inc., 1740 
Broadway, New York 19, N. Y. 

Symons, ong B. Assoc., 66 Palmer Ave., 
Bronxville, N. Y. 

*Synthane Corp., River Rd., Oaks, Pa. 

Synthetic Chemicals, Inc., 335 McLean 
Blvd., Paterson 4, N. J. 

Synthetic Plastics Co., 88 St. Francis St., 
Newark, N. J. 

*Synthetic Products Co., 1636 Wayside 
Rd., Cleveland 12, Ohio 

Syntron ig 390 Lexington Ave., Homer 
City, P. 

*Synvar a ., Wilmington 99, Del. 

Syracuse Ornamental Co., Inc., 581 S. 
Clinton St., Syracuse 9. ma. xe 

Syracuse Plastics Molders, 265 James St., 
Syracuse 2, N. Y. 


T 


T & M Machine & Tool Co., 15-17 
Greenpoint Ave., B’klyn 22, N. Y. 
TMC Industrial Corp., 121 Spencer Pl., 
Mamaroneck, N. Y. 

T. O. Plastics, 2901 E. 78th St., Minne- 
apolis 23, Minn. 

Taber Instrument Corp., 111 Goundry 
St., N. Towawanda, N. Y. 

Tamco Industries, 290 Broadway, Hunt- 
ington, N. Y. 
Tapper, William, 30 S. Broadway, Yon- 
kers, N. Y. 
Taussig, F. H., 175 W. 76th St., New 
York 23, N. Y. 

Taylor Fibre Co., Norristown, Pa. 

*Taylor Instrument Companies, 95 Ames 
St., Rochester 1, N. Y. 

Taylor, Stiles & Co., Riegelsville, N. J. 

Teal Molding Co., Inc., 69 Wheeler St., 
New Haven II, Conn. 

Tech-Art Plastics Co., Ridgedale Ave., 
Morristown, N. J. 

Technical Ply-Woods, 928 N. La Salle 
St., Chicago 1, Il. 

Technical Processes Div., Colonial Alloys 

, Ridge & W. Cr: awford Sts., Phila- 

pee 29, Pa. 

Technical Tape Corp., 4% St., & Har- 
lem River, New York, , 

Technicraft Co., 1156 _ + h 
Ave., Boston 34, Mass. 

Tell, Jay W., 750 Fairfield Ave., Kenil- 
worth, N. J. 
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Tell Mfg. Co., Inc., 200 S. Jefferson, 
Orange, N. J. 

Temco Winders, Inc., 134 Thurbers Ave., 
Providence 5, R. 1. 

*Tennessee Eastman Co., Div. Eastman 
Kodak Co., Kingsport, Tenn. 

Tennessee Products & Chemical Corp., 
Nashville 3, Tenn. 

Tenney Engineering, Inc., 1090 Spring- 

eld Rd., Union, N. J. 

Terkelsen Machine Co., 326 A St., Bos- 
ton 10, Mass. 

Tewes-Roedel Plastics Corp., Pearl St., 
Waukesha, Wis. 

Texas Glass Fiber Corp., Third St., 
Grandview, Texas 

Texas Plastic Products Co., 308 Holland, 
Galena Park, Texas 

Texas Vitrified Pipe Co., Southwestern 
Plastic Pipe Co., Div., Mineral Wells, 
Texas 

Textileather Corp., Div., General Tire 
& Rubber Co., 607 Madison Ave., To- 
ledo 3, Ohio 

Thal, Bernard, 791 Tremont St., Boston, 
18, Mass. 

Thaleo, 765 S. Harvard Blvd., Los An- 
geles 5, Calif. 

Therm-O-Form Plastic Co., 14628 Ash- 
land, Harvey, IIl. 

Thermaflow Chemical Corp., P. O. Box 
155, Tunkhannock, Pa. 

*Thermatron Div., Radio Receptor Co., 
Inc., 251 W. 19th St., New York 11, 
N. Y. 

*Thermel, Inc., 3440 W. Lake St., Chi- 
cago 24, Ill. 

Thermex Div., Girdler Co., The, Div., 
National Cylinder Gas Co., 224 E. 
Broadway, Louisville, Ky. 

*Thermo Electric Co., Inc., 109 Fifth 
St., Saddle River Township, c/o Ro- 
chelle Park P. O., N. J. 

Thermold Corp., F airground Dr., Man- 
lius, N. Y. 

Thermomat Co., Inc., 300 Maple Ave., 
Trenton 8, N., J. 

Thermoplastic Fabrics Corp., 1457 
Broadway, New York 18, N. Y. 

Thermoplastic Processes, Inc., Valley Rd., 
Stirling, N. J. 

*Thierica Studio, 900 Clancy Ave., NE, 
Grand Rapids 4, Mich. 

Thiokol Chemical Corp., 780 N. Clinton, 
Trenton 7, N. J. 

Thomas Mfg. Corp., 80 Clinton St., New- 
ark 5, N. J. 

Thombert, Inc., 316 E. 7th St., N., New- 
ton, lowa 

Thompson & Co., 1085 Allegheny Ave., 
Oakmont, Pa. 

Thompson, H. I. Fiber Glass Co., Indus- 
trial Plastics Corp., Div., 1526 W. 
166th St., Gardena, Calif. 

Thor Enterprises, Inc., Parker Rd., Long 
Valley, N. J. 

Thoresen, William Co., 2035 Wabansia 
Ave., Chicago 47, IIl. 

Thoreson-McCosh, ‘Inc., 18208 W. Mc- 
Nichols Rd., Detroit 19, Mich. 

*Thropp, Wm. R. & Sons Co., Div., J. M. 
Lehmann Co., Inc., 550 New York 
Ave., Lyndhurst, N. J. 

Thwing-Albert Instrument Co., Penn St., 
& Pulaski Ave., Phila. 44, Pa. 

Tico _— Inc., 55 W. 13th St., New 
York 11, , 2 

*Tilp, J. G., as , Springfield & Milltown 
Rd., Union, N. Z, 

Time ’ Saving Specialties, 2816 Dupont 
Ave., S., Minneapolis 8, Minn. 

Timely Product Mfg. Co., 308 Rodgers 
Rd., Des Moines 15, Iowa 

Timken Roller Bearing Co., The, 1835 
Dueber Ave., S. W., Canton 6, Ohio 

Tincher Products Co., 2023 S. 60th St., 
Milwaukee 14, Wisc. 
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*Tinnerman Products, Inc., Dept 16, 
P. O. Box 6688, Cleveland 1, Ohio 
Tip-Top Products Co., 1515 Cuming St., 

Omaha 2, Nebr. 
Sane, i. Co., 52 Trinity Pl., Buffalo 


a os 

Toepfer, Alfred C. Inc., 1 Broadway, 
New York, N. Y. 

Toledo Plastics Co., 397 Phillips Ave., 
Toledo 12, Ohio 

Toledo Scale Co., Telegraph Rd., Toledo 
1, Ohio 

Tool Engineering & Mfg. Co., 134 Thur- 
bers Ave., Providence, R. L 

a eae Corp. .» 160 E. 9th Ave., York, 


Torr, John M., W. Nyack, N. Y. 
Torsion Balance Co. .» The, Kent Cliffs 
Labs. Div., Monhegan St., Clifton, 


N. J. 

Tote System, Inc., 700 South Seventh, 
Beatrice, Nebr. 

a mag Inc., 130 High St., Boston 

, Mass. 

dT rene Matic Plastics Co., 5501 W. 
Montrose Ave., Chicago 41, II. 

Transeal, Ltd., 100 Oak Tree Ave., S. 
Plainfield, N. J. 

Transilwrap Co., 2814 W. Fullerton Ave., 
Chicago 47, Ill. 

Transplastics Fabricating Co., 295 Hunt- 
ington Ave., Boston 15, Mass. 

Traver Corp., 358 W. Ontario St., Chi- 
cago 10, IIL. 

Traver Investment Corp., Wilmette, III. 

Tri-Angle Tool & Machine Works, 8623 
Dice Rd., Los Nietos, Calif. 

*Tri-State Plastic Molding Co., Inc., 4th 
& Ingram Sts., Henderson, Ky. 

Triana, Rafael, 1061 St. Nicholas Ave., 
New York 32, N. Y. 

Triangle Development Co., 1711 W. 10th 
St., Brooklyn 23, N. Y. 

Triploil Refining Co., 3134 California St., 
N. E., Minneapolis 13, Minn. 

*Troy Blanket Mills, 200 Madison Ave., 
New York, N. Y. 

Truscon Labs., Inc., Div., Devoe & Ray- 
nolds Co., Inc., P. O. B. 69, Mich. J. T. 
P. O., Detroit 11, Mich. 

Tulsa Plastics, 2253-55 E. 11th St., Tulsa, 
Okla. 

*Tumb-L-Matic, Inc., 4510 Bullard Ave., 
New York 70, N. Y. 

Tumble-Buff Labs, Inc., 95-10 Tuckerton 
St., Jamaica 33, N. Y. 

*Tupper Corp., Great Road, Woonsocket, 
R. I. 


Turbine Equipment Corp., Hynes Elec- 
tric Heating Div., 63 Vesey St., New 
York, N. Y. 

Turchan Follower Machine Co., 8259 
Livernois Ave., Detroit 4, Mich. 

Turner Devices, Inc., 2500 Baldwin St., 
St. Louis 6, Mo. 

Turner Halsey Co., 40 Worth St., New 
York 13, N. Y. 

Turner Machine Co., Inc., 28-40 Maple 
Ave., Danbury, Conn. 

Twentieth Century Plastics Co., 2845 W. 
Irving Park Rd., Chicago 18, III. 


U 


Udylite Corp., The, 1651 E. Grand Blvd., 
Detroit 11, Mich. 

Ultra Electroforming & Mfg. Co., 110 
Cedar Ave., Pitman 7, N. J. 

Una-Craft Engineering Co., Inc., 2209 
E. 8 Mile Rd., Hazel Park, Mich. 

Union Bay State Chemical Co., Inc., 491 
Main St., Cambridge 42, Mass. 

*Union Carbide & Carbon Corp. ., Bake- 
lite Co., Div., 30 E. 42nd St., New 
York 17, N. Y. 

*Union Carbide & Carbon Corp., Car- 
bide & Carbon Chemicals Div., 30 E. 
42nd St., New York 17, N. Y 





Union City Filament Corp., 540-39th St, 
Union City, N. J. 
Union Oil Co. of Calif., 617 W. 7th st, 
Los Angeles 17, Calif. 

Union Paste Co.,. 1605 Hyde Park Ave, 
Hyde Park 36, Mass. 

Union Products, Inc., 511 Lancaster St, 
Leominster, Mass. 

Union Twist Drill Co., Monroe St., Athol, 


Mass. 
Uniparr, Inc., 501 Webster St., Palo Alto, 


Calif. 

United Buff Products Corp., 241 Oak St, 
Passaic, N. J. 

United Carbon Co., Inc., Box 19]3, 
Charleston 27, W. Va. 

United Chromium, Inc., 100 E. 42nd St, 
New York 17, N. Y. 

United Electric Controls - 85 School 
St., Watertown 72, Mas 

United Laboratories Co., ys 801 E, 
Linden Ave., Linden, N 

United Laminations, Inc., 1311 Lacka- 
wanna Ave., Mayfield, Pa. 

United Mask & Novelty Co., Inc., Plastic 
Div., 70-02 70th Ave., Glendale, L, |, 


N. Y. 

United Merchants Industrial Fabrics, 
Div., Davis Mills — 1407 Broad- 
way, New York 18, ee 

United Metal Hose Co., 5 36-01 43rd 
Ave., L. I. C. 1, N. Y. 

United Sales Service, 6762 Colgate Ave., 
Los Angeles 48, Calif. 

United States Air Conditioning Corp., 
Como Ave. S. E. at 33rd St., Minne- 
apolis 14, Minn. 

United States Extrusion Corp., 185 River- 
dale Ave., Yonkers 5, N. Y. 

*United States Gasket Co., 602 N. 10th 
St., Camden 1, N. J. 

United States Glass Fiber Co., 148 For- 
est St., Manchester, Conn. 

*United States Gypsum Co., 300 W. 
Adam St., Chicago, III. 

*United States Industrial Chemicals Co., 
99 Park Ave., New York 16, N. Y. 
United States Metal Coatings Co., Inc., 
701 Spring St., Elizabeth 4, N. J. 
United States Plastic Molding Corp., 

Carlton St., Wallingford, Conn. 

United States Plastic Products Corp., 
Lake & Whitman Avenues, Metuchen, 
N. J. 

United States Plastics Corp., 2853 Irving 
Park Rd., Chicago 18, Ill. 

United States Plywood Corp., 55 W. 44th 
St., New York 18, N. Y. 

xUnited States Polymeric Chemicals, 
Inc., Canal & Ludlow St., Stamford, 
Conn. 

*United States Rubber Co., 407 N. Main 
St., Mishawaka, Ind. 

*United States Rubber Co., Chicago Die 
Mold Div., 4001 W. Wrightwood Ave., 
Chicago 39, Ill. 

*xUnited States Rubber Co., Naugatuck 
Chemical Div, 203 Elm St., Nauga- 
tuck, Conn. 

*United States Rubber Co., Royalite 
Plastic Products, 2638 N. Pulaski Rd. 
Chicago 39, IIl. 

United States Stoneware Co., Tallmadge 
Ave., Box 350, Akron 9, Ohio 

United States Testing Co., Esselen Re- 
search Div., 857 Boylston St., Hoston 
16, Mass. 

United States Testing Co., Inc., |14 
Park Ave., Hoboken, N. J. 

United Tool Co., 170 Bennett, Bridge- 
port 5, Conn. ' 

Universal Aviation Equipment, _ 362 
Fifth Ave., New York 1, N. 

*Universal ‘Hydraulic sabato Co., 
7 285 Hudson St., New York 19, 
N. Y. 

Universal Molded Products Corp., V0™ 
monwealth Ave., Bristol, Va. 
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Universal Moldi Inc., 535 N. Keller 
St, Upper Sandusky, Ohio 

Urrite 3 <a Fabricators, 4740 S. Dur- 
fee Ad., Pico, Calif 


Vv 


Vac-Art, Inc., 2661 Broadway, Box 211, 
Bay City, Mich. 

Vacu-Form Corp. of America, 426 Union 
Ave., Brooklyn, N. Y. 

Vacumet, Inc., 1009 W. Weed, Chicago 
922, Ill. 

*Vacuum Forming Corp., ae S. Bayles 
Ave., Port Washington, N. Y. 

Vacuum Metalizing Corp., 32-36 Green- 
point Ave., L. I. C. 1, N. Y. 

Vacuum Plastics Corp., 1096 Scott St., 
Columbus, Ohio 

Vacuum Sales Co., 290 ew. Hunt- 
ington Station, L. I. N. 

xValite Corp. by 726 Whitney vpldg. ., New 
Orleans 12, 

Valley-National ‘a. Clark St., Mill- 
dale, Conn. 

Van Cleef Bros., Inc., Div. Johns-Man- 
ville, i Woodlawn Ave., Chicago 
19, Ul. 

Van Cleef & Co., P. O. Box 247, Bran- 
ford, Conn. 

Van Doren, ‘Harold, 1700 Walnut St., 
Phila 3, Pa. 

*Van Dorn Iron Works Co., The, 2685 

E. 79th St., Cleveland 4, ‘Ohio 

Ver Ness Plastic Molding Co., 327 Main 
St., Belleville 9, N. J. 

Van Norman Molding Co., 4631 Cottage 
Grove Ave., Chicago 15, IIl. 

Van Wyck Products Co., Inc., 385 E. 
Green St., Pasadena 1, Calif. 

Vanderbilt, zg T. os Inc., 230 Park 
Ave., New York 17, 1 A 

Vapor Blast Mfg. Co., 3015 W. Atkinson 
Ave., Milwaukee 16, Wis 

Vapor Heating Corp., 80 E. Jackson 
Blvd., Chicago 4, IIl. 

Varcum Chemical Corp., Packard Rd., 
Niagara Falls, N. Y. 

Vargish & Co., Inc., 3860 Park Ave., 
Bronx 57, N. Y. 

*Varney Scale Models, 4401 Ponce de 
Leon Blvd., Coral Gables 46, Fla. 

Vaupell Plastics, 1150 W. 53rd St., Seat- 
tle 7, Wash. 

veut Louis, 332 Colony Rd., Rossford, 


Verdaniine. sate 70 Sargeant St., Hart- 
ford 2, Con: 

Velsicol | ~_ “ "330 E. Grand Ave., Chi- 

_cago 11, Tl. 

veounes Plastics, Inc., Box 368, Frank- 
in, a. 

Verduin, John Machine Corp., 351 Tenth 
Ave. Paterson 4, N. J. 

Vermont Plastics, 35 Blanchard St., 
Montpelier 4, Vt. 

Vernon-Benshoff Co., P. O. Box 1587, 
Pittsburgh 30, Pa. 

eg hs 2037 Utica Ave., B’klyn 


*Vickers, Inc., 1400 Oakman Blvd., De- 
troit 32, Mich. 
— Kellering, Inc., 955 E. 5lst St., 
‘klyn 3, N. Y. 
" ictory Mfg. Co., 1720-42 W. Arcade 
., Chicago 12, Ill. 
Vict ry Mold & Die Co., 53 W. 36th St., 
New York 18, N. Y. 
ictory Plasties Co. ., 81 Apsley St., Hud- 
ass 
Viking Pump Co., 4th & Dyson Sts., 
Cedar Falls, Iowa 


ndicates Advertiser, 


Vinyleards, Inc., 224 E. 8th St., Cincin- 
nati 2, Ohio 

Virginia Plak Co., 270 Madison Ave., 
New York 16, N. Y. 

Virginia-Carolina Chemical Corp., 401 
E. Main St., ae 5, Va. 

= Corp., 6733 W. 65th St., Chi- 


o, Ill. 
Vichek Tool 1Oas 3001 E. 87th St., Cleve- 
land 4, Ohio 
Vogel Mfg. Co., The, 506 Logan St., 
Bridgeport 1, Conn. 

*Vogt Mfg. Corp., Plastics Div., 100 
Fernw Ave., Rochester 21, N. Y. 
Vulcan Rubber Products, Inc., Sub. of 
Reeves 1 7 Inc., 54 Worth St., 

New York, N. Y 

Vulcan Tool Co., The, 730 Lorain Ave., 
Dayton 10, Ohio 

Vulcanized Rubber & Plastics Co., 261 
Fifth Ave., New York, N. Y. 


W 


W. & A. Co., Inc., 46B Union St., Attle- 
boro, Mass. 

W-L Molding Co., The, 8212 U. S. Hwy. 
131 R. #7, Kalamazoo, Mich. 

Wabash Metal Products Co., 1569 Mor- 
ris, Wabash, Ind. 

Wachter Plastic Co., 727% J. St., Sacra- 
mento 14, Calit. 

Wagner, Charles A. Co., Inc., 813 Cal- 
lowhill St., Phila. 23, Pa. 

Wagner Plastic Corp., 6500 Hudson 
Blvd., W. New York, N. J. 

Wait-Plastics, 4515 Page Ave., Jackson, 
Mich. 

Wal-Mar Plastics, Inc., 21805 Western 
Ave., Torrance, Calif. 

*Waldron, John Corp., P. O. Box 791, 
New Brunswick, N. J. 

we hn Plastics, Inc., 437-88 St., 

yn 9, N. Y. 

kWallene & Tiernan, Inc., Harchem Div., 
25 Main St., Belleville 9, N. J. 

*Wallace & Tiernan, Inc., Lucidol Div., 
1740 Military Rd., Buffalo 5, N. Y. 

Wallace Container Co., 627 E. Washing- 
ton Ave., Santa Ana, Calif. 

Waltco Products, Div. Kleinzway Inc., 
2400 W. 49th St., Chicago 9, IIL. 

Waltham Screw Co., 77 Rumford Ave., 
Waltham 54, Mass. 

— Co., Industrial Bldg., Baltimore 2, 

bat S. G. Co., P. O. Box 413, Ithaca, 


Warren Plastics Corp., Cropp Engineer- 
ing Div., Warren, Pa. 

*Warwick Chemical Co., Sun Chem. 
Div., 10-10 44th Ave., L. I. C. 1, N. Y. 

Wasco Flashing Co., 87 Fawcett St., 
Cambridge, Mass. 

Washburn, T. F., Co., 2244 Elston Ave., 
Chicago, IIl. 

Washington Plastics Co., 63 N. Franklin 
St., Washington, Pa. 

*Waterbury Companies, Inc., 835 S. 
Main St., Waterbury 20, Conn. 

*Watertown Mfg. Co., 1000 Echo Lake 
Rd., Watertown, Conn. 

*Watlow Electric Mfg. Co., 1376 Fergu- 
son Ave., St. Louis 14, Mo, 

*Watson Standard Co., 225 Galveston 
Ave., Pittsburgh 12, Pa. 

*Watson-Stillman Co., The, Div. H. K. 
Porter Co., Inc., 156 Aldene Rad., 
Roselle, N. J. 

Wayne Plastic Corp., 2224 Dwenger 
Ave., Ft. Wayne 4, Ind. 

Weber, J., Mfg. Corp. ., The, 2 East 54th 
z.. New York 22, N. Y. 


“a _ 1l W. 42nd St., New York 


36 

Weighing Components, Inc., 64 Fulmor 
Ave., Hatboro, Pa. 

Weiner, Martin Co., 1441 Broadway, 
oe a? SF 

Weiss & — Co., 462 Broadway, New 
York 13, N. Y. 

Welch Plastics & Mfg. Co., Inc., 814 W. 
Third Ave., Columbus 8, ” Ohio 

Weld Edge Plastics, Inc., N. 270 Ferry 
St., Newark 5, N. J. 

*Welding Engineers, Inc., P. O. Box 391, 
Norristown, Pa. 

Wellington Print Works, Inc., Lalor & 
Hancock St., Trenton, N. J. 

*Wellington Sears Co., Inc., 65 Worth 
St., New York 13, N. Y. 

Werner ea Co., ist Ave. & 44th St., 
Lyons, Il 

Wess Plastic Molds, 7 112 S. 6th St., 
New Hyde Park, N. 

Wessel, Stanley & Co., 20 N. Michigan 
Ave.. Chicago 11, ill. 

West & East Trading Corp., 32 Broad- 
way, New York, N. Y. 

West Bay Salvage Co., 441 6th St., San 
Francisco, Calif. 

West Coast Plastics Distributors, Inc., 
4113 W. Jefferson Blvd., Los Angeles 
16, Calif. 

*West Instrument Corp., 525 N. Noble 
St., Chicago 22, Ill. 

Westchester Plastics, Inc., 326 Waverly 
Ave., Mamaroneck, N. Y. 

Western Coating Co., P. O. Box 227, 
Elyria, Ohio 

Western Coating Co., 85 W. Union St., 
Pasadena 1, Calif. 

Western Coil & Electrical Co., 215 State 
St., Racine, Wisc. 

Western Felt Works, 4115 Ogden Ave., 
Chicago 23, Il. 

Western Plastic & Rubber Co., 1101 
Wright Ave., Richmond, Calif. 

Western Plastic Co., E. 802 Pacific Ave., 
Spokane 4, Wash. 

Western States Lacquer Corp., 4400 E. 
Washington Blvd., Los Angeles 23, 
Calif. 

Westinghouse Air Brake Co., Industrial 
Products Div., Wilmerding, Pa. 

Westinghouse Electric Corp., Micarta 
Div., Trafford, Pa. 

Westinghouse Electric Corp., Box 868, 
Pittsburgh 30, Pa. 

Westland Plastics, Inc., 3317 E. Pico 
Blvd., Los Angeles 23, Calif. 

Westmoreland Plastics Co., 135 Gertrude 
St., Latrobe, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 
Westplex Corp., 12 Commercial, Roch- 

ester 14, N. Y. 

Westvaco Chemical Div., Food Ma- 
chinery & Chem. Corp., 405 Le xington 
Ave., New York 17, N. Y. 

Westvaco Chlor-Alkali Div., Food Ma- 
chinery & Chemical Corp.. 161 E. 42 
St., New York 17, N. Y. 

Westvaco Mineral Products Div., Food 
Machinery & Chemical Corp., 161 E. 
42, St., New York 17, N. Y. 

Wexler, S. & Co., 6919 S. Anthony Ave., 
Chicago 37, Ill. 

Weyerhaeuser Timber Co., Special Prod- 
ucts Branch, Tacoma, Wash . 

Wharry, G. A. & Co., Inc., 125 Broad 
St., New York 4, N. Y. 

Wheelco Instrument Co., Div. Barber- 
— Co., 1533 Rock St., Rockford, 
Ul. 

Wheeling eas Co., 2116 Water St., 
Wheeling, W. 

White, S. S. had Mfg. Co., aa 10 E. 
40th St., New York 16, N. 

*Whitlock, C. H. Assoc., A, C ‘oolidge 
Hwy., Oak Park 37, Mich. 
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Whitlock Co., The, 3655 No. Southport 
Ave., Chicago 13, III. 

Whitlock Mfg. Co., P. O. Box 246, Hart- 
ford 10, Conn. 

Whitman Plastics, Inc., Summer St., 
Lynn, Mass. 

Whitney Chain Co., The, Hanson-Whit- 
ney Co. Div., 175 Bartholomew St... 
Hartford 2, Conn. 

Whitso, Inc., 9330 Byron St., Schiller 
Park, Ill. 

Whittaker, Clark & Daniels, 260 West 
Broadway, New York 13, N. Y. 

* Wiegand, Edwin L. Co., 7613 Thomas 
Blvd., Pittsburgh 8, Pa. 

Wiggins Plastic Molding Co., Inc., 317 
Cortlandt St., Belleville 9, N. J. 

Wilcox Plastics, Inc., 656 S. Vail Ave., 
Montebello, Calif. 

Wilkins, W. Burdette, 245 E. Ridgewood 
Ave., Ridgewood, N. J. 

Williams Mfg. Co., Inc., 419 E. La 
Palma Ave., Anaheim, Calif. 

Williams-White & Co., 800 Third Ave., 
Moline, II. 

Williamson Adhesives, Inc., 8220 Kim- 
ball, Skokie, Ill. 

Wills, John A. & Co., 2941 Doyne Rd., 
Pasadena 8, Calif. 

Willson Camera Co., Inc., 1395 Law- 
rence Rd., Havertown, Pa. 

wee Fibre Spec. Co., New Castle, 
Del. 

Wilmot & Cassidy, Inc., 108 Provost St., 
B’klyn 22, N. Y. 

= Wood Products Co., Norway, 


Wilnet Tool & Mfg. Co., 244 Dukes St., 
Kearny, J. 

Wilross Products Co., 20 4th Ave., Haw- 
thorne, N. J. 

Wilson Carbon Co., 60 E. 42nd St., New 
York, N. 

Wilson Mechanical Instrument Div., 
American Chain & Cable Co., Inc., 
230 Park Ave., New York 17, N. Y. 


Wilson Plastics, Inc., 1531 Milan Rd., 
Sandusky, Ohio. 

Windman Bros., 3325 Union Pacific Ave., 
Los Angeles 23, Calif. 

*Windsor, R. H. Ltd., Leatherhead Rd., 
South Chessington, ‘Surrey, England 
Winner Mfg. Co., Inc., Box 399, W. 

Trenton, N. J. 
= A. H., Inc., 2300 W. 4th, Chester, 


*Witco Chemical Co., 122 E. 42 St., 
New York 17, N. Y. 

Witte, John H. & Sons, 206 Jefferson St., 
Burlington, Iowa 

Wizard Boats, Inc., 171 Wells Pl., Costa 
Mesa, Calif. 

—— George Co., Inc., 82 Beaver 

New York 6, N. "y, 

Wolverine Equipment Co., 31 Main St., 
Cambridge, Mass. 

Wolverine Paper Converting Machinery 
ae 18584 Fitzpatrick, Detroit 28, 
Aicn., 

Wood Flour, Inc., Howard St., Winches- 
ter, N. P= 

*Wood, R. D. Co., 1072 Public Ledger 
Bldg., Phila 5, Pa. 

Woodall Industries, Inc., 7575 E. Mc- 
Nichols Rd., Detroit 34, Mich. 

Worcester Moulded Plastics Co., 14 Hy- 
genia St., Worcester 8, Mass. 

World Plastex, 1685 Boone Ave., New 
York 60, N. Y. 


*Wrenn Paper Co., The, First & Water 


Sts., Middletown, Ohio 

Wright Mfg. Co., 5201 Post Oak Rd., 
Houston 5, Texas 

Wyandotte Chemicals Corp., 1609 Biddle 
Ave., Wyandotte, Mich. 

Wyndmoor Mfg. Corp., 306 Lyons Ave., 
Newark 8, N. J. 

Wysong & Miles Co., Greensboro, N. C. 

Wyssmont Co., Inc., 42-05R 27th St., 
i. 2. GE, 2 

Wyzenbeek & Staff, Inc., 223 N. Cali- 
fornia Ave., Chicago 12, III. 





X 


*Xylos Rubber Co., Loxite Sales Diy, 
Div. Firestone Tire & Rubber Co 
Akron 1, Ohio 


a ] 


Y 


*Yardley Plastics Co., 142 Parsons Ave,, 
Columbus 15, Ohio 

Yarnall-Waring Co., 102 E. Mermaid 
Lane, Phila. 18, Pa. 

Yates Co., 2209 Peninsula Dr., Erie, Pa, 

Yorker & ‘Sons, Inc., 601-03 E. 48th Ave., 
Denver 16, Colo. 

Young Machinery Co., R. D. #2, Muncy, 


Pa. 
Youngstown Miller Corp., 191 Woodlawn 
Ave., Norwalk, Ohio 


Z 


*Zack Industries, 360 Highland Ave., 
Passaic, N. J. 

Zenith Electric Co., 152 W. Walton St., 
Chicago , Il. 

Zenith Plastics Co., 1009 Rockwell Ave., 
Cleveland, Ohio 

*Zenith Plastics Co., Div., Zenith Air- 
a 1600 W. 135th St., Gardena, 


Zenner, Justin, 823 W. Waveland Ave., 
Chicago 13, II. 
Zinnser & Co., Inc., Hastings-on-Hudson, 


N. Y. 

Zinsser, William & Co., Inc., 516 W. 59th 
St., New York 19, N. Y. 

*Zollinger, Albert Inc., 1245 Warren 
Ave., Downers Grove, IIl. 








Despite every effort of the editors to make this 
Directory Section as complete and authoritative 
as possible, some companies which should be 
listed have, we feel sure, been overlooked. In 
January, 1956, preparation of the Directory 
Section for the 1956 Modern Plastics Encyclo- 
pedia Issue will get under way, and if you want 
your company to be included, the time to do 
something about it is right now. 


Listings in the Directory Section are restricted 
to manufacturers of plastics chemicals and ma- 
terials, to machinery and equipment manufac- 
turers, and to businesses performing custom 
services—such as moldmakers, molders, lami- 
nators, fabricators, film processors, and the like. 


NOTICE 


575 Madison Avenue 


If your company was listed this year, you will 
automatically receive a listing sheet for the 
1956 Directory Section. If your company falls 
into one of the categories mentioned above and 
was not listed this year, write today and ask 
that a listing sheet be sent you. Please remem- 
ber that we will not mail 1956 listing sheets 
before January 15, 1956. 


Directory Editor 


MODERN PLASTICS 
ENCYCLOPEDIA ISSUE 


New York 22, N. Y. 
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Asvomarl: Ss TE 8 Ss 3 oe Belden cde ee 676 
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Commercial Plastics & Supply Corp. .............. 201 
Conforming Matrix Corporation ................. 679 
Connecticut Plastic Products Co., Inc. ............ 547 
Consolidated Molded Products Corporation ........ 440 
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Davis, Joseph, Plastics Company ...............-. 422 
Davis-Standard Sales Corporation ..............-. 751 
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Beene Pinetie Corporatio .... 2 ccc ccc ccccvccce 398 
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De Mattia Machine and Tool Co. ................. 811 
Detroit Macoid Corporation ...............-. 492, 493 
Detroit Mold Engineering Co, ................006:. 819 
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Detroit Stamping Company ..............-+«e-++ 760 
DeVilbies Comnpamy, The ... . 2.6. cecccccccss 334, 690 
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